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TREVOR— December  5,  at  Umballa,  Major  Edward  Andrew 
Trevor,  Royal  Engineers,  aged  47  years. 

KAY — December  6,   at  Howiali     Hospital,    David 
Engineer,  Barnagore  Jute  Factory  Co.,  Ld. 

PRESSWELL— December  11,  at  Allahabad,  Thomas  .Jardine 
Presswell,  Locomotive  Foreman,  E.  I.  Railway,  aged  41  years 
and  7  months. 
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OURSELVES. 

A  WEEKLY  Engineering  Journal  is  a  new  and 
original  departure  from  anything  now  existing, 
or  ever  attempted,  in  India,  and,  judging  from 
the  encouragement  given  in  other  parts  of  the  world 
to  similar  publications,  we  have  been  induced  to  be- 
lieve that  the  present  venture  stands  a  fair  chance  of 
success. 

India  is  getting  richer  and  wiser  every  day,  and  Engi- 
neerinjj  plays  no  small  part  in  this  development. 
The  Profession  throughout  the  country  is  fast  increasing 
in  numbers  and  influence,  and  an  organ  representing 
all  branches  of  it,  and  affording  the  members  a  ready 
means  of  intercommunication,  is  an  acknowledged  neces- 
sity— a  want  which  we  now  undertake  to  supply. 

"  Indian  Engineering"  aims  at  becoming  a  centre  of 
information  and  authority  on  all  matters  pertaining  to 
the  Profession.  The  scope  of  the  title  includes  "  every 
industrial  operation,  every  process  of  production,"  as  well 
as  "  the  whole  and  every  detail  of  the  complete  science 
and  all  the  arts  of  construction." 

India  is  great  in  Engineering  works,  and  to  meet  the 
wants  of  the  great  army  of  workers  will  be  the  aim  of 
this  Journal,  which  will  not  only  record  the  leading  inci- 
dents in  connection  with  such  undertakings,  but  protect 
the  true  interests  of  the  various  classes  serving  on  them. 

The  policy  of  the  Journal  will  be  to  create  a  value  for 
itself  as  a  EECORD  of  Indian  Engineering,  and  to  that  end 
arrangements  have  been  made,  and  sources  of  information 
secured,  that  will,  it  is  hoped,  ensure  the  popularity  and 
usefulness  of  the  organ,  and  make  it  even  acceptable  to 
those  who  are  indirectly  connected  with,  or  co-operate  by 
any  means  in,  the  province  of  Profession. 

It  is  admitted  on  all  sides  that  periodical  literature  of 
this  sort  in  India  is  not  only  limited  but  unsatisfactory. 
The  field  of  Engineering  science  and  practice  has  of 
late  years  become  so  extensive  in  the  country,  that,  to 
keep  pace  with  the  times,  an  Engineering  journal  must 
not  only  embody  everything  of  importance  within  its 
domain,  but  give  the  latest  intelligence  of  the  day  as 
Professional  news. 

This  result  will,  it  is  hoped,  be  achieved  by  a  com- 
bination of  effort,  which  will,  in  course  of  time,  commend 
itself  to  Professional  favor  and  obtain  the  appreciation  of 
enlightened,  outside,  public  opinion. 

We  believe  that  the  period  is  opportune  for  our  project, 
and  the  encouragement  it  has  already  received  shows  that 
the  Journal  has  not  appeared  a  day  too  late  in  regard  to 
meeting  a  wide  and  long  felt  deficiency. 

The  Editor  begs  to  acknowledge  his  obligations  to 
those  who  have  evinced  an  interest  in  the  venture,  and  to 
express  his  grateful  sense  of  the  valuable  aid  thev  have 
given  him,  not  only  in  placing  materials  at  his  disposal 
for  publication,  but  in  generally  making  known  and  com- 
mending the  scheme. 
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lu  inviting  the  Profession  at  hirgo  to  help  him  in  pro- 
ducii^  Jin  Engineering  newspaper  which  will  satisfy  its 
wants,  he  would  suggest,  in  oft  repeated  words,  that  brief 
records  offsets  from  actual  Indian  practice  are  what  is 
most  required,  while  hints  on  the  peculiarities  incidental 
to  operations  and  processes  carried  out  in  the  country, 
interchange  of  ideas  on  difficulties  arising  in  Professional 
pursuits,  or  new  views  that  might  throw  light  on  important 
subjects,  will  always  be  acceptable  and  receive  his  best 
earliest  and  attention. 

Contributions  will  be  published  with  or  without  the 
name  of  the  writer,  as  desired ;  nor  have  those  averse  to 
having  their  names  handled  by  third  parties,  anything 
to  fear  on  this  score,  for  the  Editor  is  "  a  despot,"  with 
"whole,  sole,  undivided  control,"  and  their  incognito 
may,  if  they  \vish  it,  be  perfectly  preserved. 


RANGOON  DRAINAGE  SCHEME. 

To  Mr.  0.  Deacon  Clark,  m.i.c.e.,  Executive  En- 
gineer, Rangoon  Municipality,  belongs  the  credit  of 
being  the  first  to  introduce  into  India  a  sanitary 
improvement  of  so  much  value  in  promoting  the  public 
health,  as  the  Shone's  Hydro-Pneumatic  system.  When 
Dr.  Charles  communicated  to  the  Indian  public  the 
results  of  his  own  observation  of  the  Shone's  system 
at  Cannes,  and  suggested  its  introduction  in  such  towns 
as  Calcutta,  he  was  not  aware  that  the  initiative  had 
been  ab-eady  taken  by  Mr.  Clark  of  Rangoon. 

The  Shone's  Hydro-Pneumatic  system  of  sewerage 
effectually  meets  the  difficulty  as  to  how  the  drainage 
of  large  and  crowded  cities,  often  at  a  lower  level  than 
the  neighbouring  river,  can  be  most  economically  carried 
out.  The  advantage  of  this  system  over  other  systems  for 
sewering  towns  situated  on  a  level  contour  or  site,  consists 
in  the  sewers  and  drain  pipes  at  all  times,  and  under 
any  circumstances,  being  laid  to  command  the  requisite 
velocity  for  making  them  self-cleansing.  Hitherto  it 
has  been  beyond  the  power  of  the  Sanitary  Engineer 
to  apply  at  all  times  the  laws  of  hydraulics,  to  secure 
the  requisite  velocity  to  make  sewers  self-cleansing,  and 
hence  he  has  been  compelled  to  adopt  the  best  incli- 
nation he  could  possibly  obtain  for  the  sewers,  accord- 
ing to  local  circumstances.  But  in  the  Shone  system, 
when  a  sewer  reaches  a  certain  depth,  instead  of 
canying  it  further  at  a  continually  increasing  depth, 
it  is  made  to  terminate  in  an  air-tight  receiver.  Directly 
the  contents  of  the  receiver  reach  a  certain  level,  com- 
pressed air  generated  at  a  central  station  (it  may  be 
miles  away),  and  laid  on  in  small  air  pipes,  automatically 
intnxluces  itself,  and  sweeps  the  contents  out  and  up  to 
any  height  required.  When  the  next  sewer  reaches  a 
certain  depth,  the  process  is  repeated,  and  so  on  as  often 
as  refjuired. 

In  respect  to  Rangoon,  we  learn  that  by  the  means 
described,  difficulties  arising  from  deficiency  of  natural 
gravitation  will  be  overcome,  as  the  sewers  will  be  laid  at 
steeper  gradients  than  would  otherwise  be  possible  for  secur- 
ing the  rapid  removal  of  their  contents.  This  rapid  flow  not 
only  gives  immunity  from  sewer  gas,  but  also  renders 
possible  the  employment  of  small  pipes.     Another  great 


advantage  of  this  Shone's  system  of  pneumatic  ejection, 
is  the  elasticity  of  its  application  to  meet  the  contingen- 
cy of  future  expansion  of  the  original  sanitary  areas. 
Beyond  these  advantages  is  the  means  which  the  system 
offers  for  improving  or  supplementing  water-supply  by 
pneumatic  pressure.  By  the  aid  of  this  pressure,  water 
can  be  drawn  from  the  lowest  outlet  of  a  distributing 
reservoir,  and  also  made  available  in  the  event  of  fire. 

Every  town  in  India  is  in  dire  need  of  drainage,  and 
we  believe  that  the  Shone  system  is  that  best  capable  of 
meeting  this  need. 

We  therefore  purpose  producing  in  an  early  issue  the 
complete  project  for  the  Sewerage  and  Supplementary 
Water-supply  of  the  City  of  Rangoon  on  the  Shone's 
Hydro-Pneumatic  system — the  Report  and  Drawings 
having  been  kindly  placed  at  our  disposal  for  the  purpose. 


DEHRA  DOON    RAILWAY. 

In  another  part  of  this  issue  will  be  found  an  extract 
from  a  Mussoorie  paper,  in  which  it  was  lately  announced 
that  the  Government  of  the  North- Western  ProvineSes 
and  Oudh  had  deputed  an  Engineer  to  go  over  the  line 
selected  by  the  Local  Association  which  has  been  pro- 
moting a  railwav  from  Hardwar,  in  continuation  of  the 
Hardwar  branch  of  the  Oudh  and  Rohilkhund  Railway, 
to  Dehra  and  Rajpore,  and  to  report  upon  -the  .prpject 
which  has  been  prepared  by  them. 

We  believe  that,  besides  reporting  on  the  alignment 
chosen  by  the  promoters,  Mr.  Hunt  has  been  instructed 
also  to  explore  all  other  possible  routes  '  for  a  railway  be- 
tween Hardwar  and  Rajpore,  and  that  he  is  now  on  the 
ground.  The  Local  Government  are  therefore  under- 
taking more  than  they  were  asked  to  do  by  the  Govern- 
ment of  India,  but  this  will  lead  to  a  much  more  satis- 
factory settlement  of  the  questions  of  probable  cost  of 
constructing  and  working  the  line  than  would  the  mere 
walk  over  the^ ground  suggested  by  the  Government  of 
India. 

We ,  presume  that  it  was  owing  to  the  uncertainty  felt 
by  Government  as  to  the  cost  of  this  proposed  railway  that 
the  Lieutenant-Governor,  Sir  Alfred  Lyall,  made  no  allu- 
sion whatever  to  it  in  his  speech  made  last  month  at 
Sitapore  on  the  occasion  of  the  opening  of  the  Lucknow- 
Sitapore  section  of  the  railway  which  is  intended  to  be 
made  through  North-Westem  Oudh  to  join  the  Bareilly 
and  Philibhit  Railway.  His  Honor  said  that  only  four  dis- 
tricts in  his  jurisdiction  remiined  to  be  provided  with,  or 
placed  in  close  touch  with  railways,  and  among  them  he 
did  not  name  the  Dehra  Doon  district,  which  contains 
the  important  hill  station  of  Mussoorie,  and  the  Con- 
valescent Depot  of  Landour,  and  through  which  runs  the 
road  to  the  important  military  hill  station  of  Chakrata. 
And  yet  he  named  the  neighbouring  and  comparatively 
unimportant  hill  district  of  Garhwal.  He  could  not, 
surely,  have  meant  that  the  Dehra  Doon  district  and  its 
towns  were  adequately  served  by  the  North- Western  and 
Oudh  and  Rohilkhund  Railways,  which  meet  at  Saharun- 
pore,  4.3  miles  from  Dehra  ;  and  if  he  had  in  view  the  fact 
that  Hardwar  is  within  a  few  miles  of  the  boundary  of 
the  district,  he  was  probably   unaware  that  there  is   no- 
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proper  road  from  it  up  the  Eastern  Doon,  that  travelling 
along  the  existing  track  is  impossible  during  the  rains. 
Dehra  and  Mussoorie  are  still  approachable  only  by  the 
road  which  crosses  the  Siwalik  Range  by  the  Mohand 
Pass,  and  the  thousands  of  people  who  annually  travel  to 
and  from  Mussoorie  have  still  to  travel  49  miles  by  the 
antiquated  dale  gharry  over  a  road  which  is  intersected  by 
an  unbridged  hill  torrent.  But  Mussoorie  is  not  the  sum- 
mer seat  of  the  Local  Government. 

§^Qits  txvi^  dcmments. 

SiNGAHENi  Coal  for  Madras. — Hopes  are  entertained 
that  the  extension  of  the  Nizam's  Guaranteed  Railway 
"through  British  territory  to  Bezwada  on  the  Kistna, 
will,  by  means  of  the  Buckingham  Canal,  bring  Singa- 
xeni  coal  to  Madras  at  a  cost  of  about  Rs.  10  per  ton. 

KiSTNAH  Coal  again  ! — The  irrepressible  Major 
"General  Applegarth  is  still  haunted  by  the  phantom 
of  coal  in  an  impossible  locale — to  wit,  the  Kistnah, 
where  the  gallant  scientist  believes  that  be  discovered 
the  mineral  some  thirty  years  back !  We  should,  how- 
ever, have  preferred  seeing  the  recent  researches  of 
Mr.  Hughes  of  the  Geological  Survey  quoted  by  a 
Madras  contemporary  than  the  elaborate  views  of  an 
enthusiast  wholly  innocent  of  his  subject. 

Oil  Gas  for  India. — Rangoon  is  within  measurable 
distance  of  being  lighted  with  gas,  but  the  illuminant 
will  be  the  product  of  oil  and  not  coal.  This  light 
will  be  produced  from  petroleum  by  a  simple  process,  to 
which  an  old  resident  of  Burma,  Mr.  Carrier,  claims  the 
exclusive  right  in  India.  It  is  declared  that  a  pure  white 
soft  light,  of  from  18  to  20  candle  power,  canbe  supplied 
at  a  cost  which  must  recommend  itself  most  favor- 
ably to  consumers. 

Deplorable  ! — We  learn  that  the  Government  of  the 
Straits  Settlements  are  in  difficulties  in  the  matter  of  a 
satisfactory  survey  and  recently  applied  to  the  Government 
of  India  for  the  services  of  an  experienced  officer  to  assist 
them.  As  no  officer  on  the  active  list  could  be  spared, 
the  Government  offered  the  work  to  Mr.  J.  B.  N.  Hen- 
nessey, late  Deputy  Surveyor-General,  who,  however,  has 
declined  the  service,  and  so  the  Straits  Government  remain 
in  the  position  which  destiny  and  geography  have  assigned 
to  them.  These  Colonies  comprise  Singapore,  Penang,  and 
Malacca.  Singapore  is  an  island  about  27  miles  long 
and  14  wide,  while  Penang  is  about  half  that  size  con- 
taining an  area  of  107  s  juare  miles.  Province  Wollesley 
is  a  strip  of  Malayan  territory  containing  237  square  miles 
under  the  Penang  Executive,  and  Malacca  is  another  strip 
<)f  somewhat  larger  extent  situate  between  Penang  and 
Singapore.  In  the  aggregate,  of  size  and  population,  these 
appanages  of  the  British  Crown  do  not  come  up  to  the 
average  of  an  ordinary  Indian  district,  while  they  possess 
a  Surveyor-General,  a  Deputy  Surveyor-General,  and 
several  Assistant  Surveyor-Generals,  with  the  comple- 
ment of  subordinates,  and  a  Special  Commissioner  for 
Lands'  Surely  there  must  be  something  wrong  some- 
where ? 

Mileage  Allowances. — We  believe  that  one  of  the 
matters  that  came  under  the  Finance  Comniittee  was  the 
question  of  "  mileage  rates,"  and  that  it  is  in  contempla- 
tion to  restrict  the  charges  on  this  head  to  the  narrow- 
est bounds  po.ssible.  Wo  hardly  think,  however,  that 
there  is  room  for  the  shears  as  regards  those  officers  who  are 


compelled  to  permanently  maintain  camp  or  travelling 
equipage  and  equipment  over  and  above  the  extra  cost 
incurred  for  those  special  journeys  for  which  mileage  is 
drawn.  It  should  be  remembered  that  no  other  allowance  is 
admissible  during  the  period  for  which  mileage  is  allowed 
or  claimed. 

An  Anomaly.— It  is  announced  that  the  Nizam's 
Gx)vemment  has,  at  the  request  of  the  Government  of 
India,  undertaken  the  construction  of  that  part  of  the 
Bezwada  Railway  which  passes  through  British  territory. 
This  refers  to  the  Singareni  Bezwada  line.  That  this 
undertaking  should  be  entrusted  to  extraneous  agency 
is  not  a  little  incomprehensible,  nor  is  our  difficulty 
diminished  by  the  fact  that  the  Bellary-Kistna  State 
Railway  is  in  active  progress  towards  Bezwada,  and  that 
there  is  a  large  staff  of  Government  Engineers  working 
in,  round,  and  about  the  latter  place.  The  belief  was 
that  owing  to  the  recent  policy  of  retrenchment  the 
Government  of  India  could  not  find  sufficient  work  for  its 
own  staff  of  Engineers ;  nor  is  the  period  far  back  when 
it  placed  the  services  of  some  of  these  same  Engineers  at  the 
disposal  of  the  Hyderabad  State  for  the  carrying  out  of 
that  very  scheme  of  which  the  Bezwada  Railway  is  only 
an  exten.sion. 

The  Chief  Engineership  of  Bengal. — Speculation  is 
rife  as  to  the  coming  changes  in  the  P.  W.  D.  Secretariat 
of  the  Lower  Provinces  consequent  on  the  retirement  of 
Colonel  Trevor  a  few  months  hence.  As  Mr.  J.  C. 
Vertannes  shortly  goes  on  leave  again  with  a  view  to 
taking  his  pension,  the  field  of  doubt  is  reduced  to  but 
three  or  four  names,  among  whom  that  of  a  well-known 
member  of  the  "  civil  element  "  is  said  to  be  the  favorite, 
as  it  carries  with  it  both  the  essentials  of  seniority  and 
merit. 

Bengal  Iron- Works. — We  are  creditably  informed 
that  the  Secretary  of  State  has  approved  of  the  accounts 
of  this  undertaking  for  the  past  official  year  as  submitted 
by  Colonel  Neill,  so  that  it  may  be  now  considered  a 
paying  concern.  It  is,  we  learn,  the  intention  to  start 
"  rolling  mills  "  at  Barakar,  as  a  means  of  utilising  the 
machinery  of  the  ex- King  now  lying  idle  at  Mandalay. 
These  appliances  are,  it  is  said,  capable  of  milling  flat 
iron    bars   and    round  iron  from  4  inches  to  nail  rod  iron. 

Raniganj  Cement  Works.— We  are  informed  that 
a  local  syndicate  has  been  formed  to  take  over  the  ijro- 
perty  and  work  it  under  different  principles  than  those 
that  previously  obtained.  From  personal  knowledge, 
we  can  pronounce  this  to  be  a  really  good  investment, 
and  we  believe  that  under  proper  management  the  con- 
cern could  be  made  a  most  profitable  undertakino-. 

Boiler  Inspection  in  the  Mofussil. — We  find  that 
the  Government  of  Bengal  has  called  for  an  expression 
of  opinion  from  the  Magistrate  of  Burdwan  on  the  advisa- 
bility of  introducing  the  Presidency  Boiler  Inspection 
Rules  into  the  Raniganj  sub-division  of  that  District. 
The  difficulty  would  be  to  form  a  Committee  of  non-in- 
terested members.  We  agree  with  the  suggestion  that 
the  Magistrate  should  be  the  ex-offwio  Chairman,  and 
that  the  Commissioners  might  be  advantageously  selected 
from  among  independent  Government  and  Railway 
officials  working  in  the  District,  but  outside  local  in- 
fluences. 

The  Bengal-Nagpur  Railway.— The  delay  in  the 
construction  of  this  line  is  enshrouded  in  mystery.  The 
contradictory  rumours  afloat  only  resolve  themselves  into 
others  equally  uncertain,  and  the  vague  supposition  that 
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"  matters  are  being  settled"  is  perhaps,  imder  the  circum- 
stances, the  easiest  solutiou  of  the  question  of  the  position  of 
t^  t.  Then^  are,  however,  signs  favorable  to  an  early 

1  :i  of  work,  but  luider  what  agency  we  cannot  at 

present  foretell.  The  Engineers  along  the  line  have  been 
nnvntly  diri'otod  to  tnivel  over  the  whole  of  their  ro- 
spiK't  Lvo  charges  and  take  stock  of  every  tiling,  "  so  as  to  bo 
ready  to  hand  over  when  necessary."     This  looks  hopeful. 

Madras  H.vuhouk  Works.— The  Tnistccs  arc  of 
opinion  that  should  Oovernnjent  consider  it  necessary  to 
retain  Mr.  Parkes  on  the  permanent  staff  of  the  re-con- 
struction works  as  Engineer-in-Chief,  ho  should  receive 
his  instructions  direct  from  the  Board  ;  but  they  are  also 
of  opinion  that  his  services  might  be  more  economically 
availed  of  if  required,  as  a  Consulting  Engineer  merely, 
should  the  Board  at  any  time  desire  to  refer  to  him  for  a 
professional  opinion.  It  would,  indeed,  be  a  pity  if  Mr. 
Parkes  were  to  sever  hLs  connection  with  a  sehomo  of  which 
he  knows  more  than  anyone  liWng.  This  special  know- 
ledge is  well  exemplified  by  the  fact  that  nine  or  ten  years 
back  Mr.  Parkes  counted  upon  the  accretions,  to  the 
south  of  the  Harbour,  becoming  property  of  considerable 
value,  and  regarded  the  same  as  a  set-off  to  the  heavy 
expenditure  that  would  have  to  bo  incurred  on  account  of 
the  erosion  to  the  north.  We  may  incidentally  add  that 
Mr.  F.  N.  Thorowgood,  the  Superintendent,  reports 
undoubted  silting  in  the  south-west  comer  (inside)  of 
the  Harbour,  but  until  we  are  in  possession  of  detailed 
information,  it  would  be  premature  to  make  any  re- 
marks on  this  subject. 

Import^vnt  Contract  given  to  French  Syndicate 
IN  China. — News  has  been  received  from  Tientsin  that 
the  Viceroy  has  made  over  the  whole  of  the  harbour 
works  of  Port  Arthur,  the  Great  Naval  Station  of  the 
Pei  Yang,  to  a  French  Syndicate,  who  have  contracted  to 
do  the  work  for  £.300,000.  If  the  harbour  and  docks 
are  to  be  made  really  serviceable  for  that  amount,  the 
Chinese  have  perhaps  made  a  good  bargain,  but  there 
may  be  items  not  provided  for  in  the  contract  which  may 
swell  the  nominal  outlay.  The  French  have  certainly 
managed  this  business  \vith  even  more  than  their  u.sual 
ability. 

Tin-mining  in  Malaya.— The  Selangorc  Tin-mining 
ComjKiny,  the  career  of  which  affords  a  good  example 
of  the  rise  and  fall  of  enterprises  started  without  any 
practical  knowledge,  is  as  dead  as  dead  can  be.  The 
Ampang  mine  in  the'same  part  of  the  Peninsula  boujht  by 
the  Straits  Mining  Company  has  resulted  in  very  heavy 
losses  for  the  EnglLsh'Company.  The  Johore  Tin  Stream- 
ing Company  is  another  .short-lived  concern  added  to 
the  roll  of  mining  bubbles.  We  might  continue  swelling 
the  list  of  disastrous  enterprises  if  we  were  disposed  and 
could  find  space  for  such  phases  of  sensation  in  the 
recent  history  of  Malayan  tin-mining. 

The  Bombay  Flour-Mills. ^It  has  been  observed 
that  India,  as  the  cheapest  wheat-producing  country  in 
the  world,  and  with  her  cheap  manual  labour,  ought  to 
'  '  '  lot  only  to  supply  her  own  wants  in  respect  of  flour 
;ut  to  compete  successfully  in  foreign  markct.s. 
But,  unfortunately,  the  actualities  are  just  the  other  way, 
for  last  year  2^  million  pounds  of  flour  had  to  be  imported 
from  abroa^l,  and  the  local  flour-mill  business  of  Bombay 
is  laboring  under  a  severe  depression.  This  has  been 
ascribe<l  to  variou.s'causes,  but  the  truth  probably  lies  in 
the  fact  that  thcMntei'-competition  among  the  flour-mills 
has  been  overdone. 


CiuTtnt  fit\3) 


Thk  oneniii!;  of  the  Marmagoa  Bailway  lias  been  postponed  from 
tlie  2ii(l  to  tlie  15lh  instant. 

The  Jai'diiip  prize  of  tlie  Rangoon  CoUece  was  gained  hy  Moung 
Potlionng,  of  tlie  Sfelipore  EniriMeeriiig  College. 

ThbG.  I.  P.  Kailw.iy  Directors  have  declared  an  extra  dividend 
of  £1-4  per  cent,  in  addition  to  the  trnanintepil  interest  already 
paid  in  re.^pect  of  tlie  half-year  enile<l  .30th  of  Jnne  hist. 

We  regret  to  hear  tliat  Mr.  Robert  Cunningliaiu,  Chief  Engineer 
of  the  Irrawaddv  Flotilla  Co's.  Steamer  Aloungpi/ah  was  accident- 
ally drowned  at  Donaliyn  on  Thursday  last.  He  leaves  a  widow 
and  family  in  Glasgow. 

Mr.  Youno,  Assistant  Engineer,  Madras  State  Railway  Snrveys, 
ia  transferred  to  the  Nizam's  State  Railwa}',  and  Messrs.  L:icker- 
stein  and  Gilchrist,  Executive  Engineers,  of  the  same  branch,  are 
under  orders  for  Bnrniah. 

The    Calcutta  Jute     Manufacturers'    Association  has   decided,' 
we  learn,  in  view  of  recent   over-production,  to  work   nine  days,  a 
fortnight,   for  the   twelve   months   from  the    15th  February  ;  say 
four  days  one  week,  and  five  days  the  next. 

The  attention  of  the  Madras  Government  has  again  been  drawn 
to  the  advisability  of  adopting  the  Abt  system  in  the  construction 
of  tlie  proposed  line  of  railway  up  the  Neilgherries,  as  this  sys- 
tem has  been  so  successful  in  ascending  steep  gradients  on  the 
Continent. 

Captain  A.  R.  F.  Dorward,  Royal  Engineers,  will  officiate  as 
Commanding  Royal  Engineers  with  the  Upper  Burmah  Field 
Force  ;  and  Captain  F.  T.  N.  Spratt,  Royal  Engineers,  has  been 
appointed  Director  of  Military  Signalling  in  Upper  Burmah,  as  a 
temporary  measure,  in  addition  to  his  other  duties. 

The  handsome  buildinc,  erected  on  the  site  of  the  former 
Enffineer  Office,  H.  H.  the  Nizam's  Government,  at  ChudderghSt, 
as  the  Central  Office,  P.  W.  D.,  is  completed,  with  the  exception 
of  a  few  internal  fittings,  which  are  being  actively  pushed  on. 
Exteriorly  the  building  presents  a  remarkably  striking  and  ele- 
gant specimen  of  architectural  design. 

Major  Campbell,  R.E.,  Superintending  Engineer  of  the  Tank 
Department,  Madras,  was  recently  oflTered  by  the  Madras  Govern- 
ment an  appointment  in  Upper  Burmah  as  Chief  Adviser  to  the 
Government  Irrigation  Department,  on  an  increase  of  salary  of 
Rs.  .300,  and  prospects  of  early  promotion,  but  that  officer  has 
expressed  his  unwillingness  to  accept  the  post  as  he  proceeds  on 
furlough  early  next  year,  and  has  completed  his  arrangements  to 
do  so. 

Colonel  C.  J.  Smith,  R.E.,  Consulting  Engineer  for  railways 
in  the  Madras  Presidency,  has  arrived  in  Calcutta  for  the  purpose 
of  discu.'ising  with  Sir  Theodore  Hope  the  proposed  railway  ex- 
tensions in  that  Presidency.  One  of  the  first  projects  to  be  dis- 
cussed will  be  the  projiosed  line  to  Bezwada,  for  the  purpose  of  open- 
ing out  the  Sangerinicoal  fields,  the  early  construction  of  which  has 
already    been   recommended  by  the  Secretary  of  State  for  India. 

fetters  \q  the  (Ebitor. 

[The  Editor  desires  it  to  be   distinctly  understood  that  he  does  not  hold 

himself  responsible  for  the  opinioiis  expressed  by  correspoiidents!\ 
UNFAIR  COMPETITION. 

Sir,— I  regret  to  say  that  I  have  been  out  of  employment  for 
the  past  twelve  months,  notwithstanding  my  very  utmost 
endeavours  to  obtain  it  anywhere— even  in  China,  Burmah,  or 
Beluchistan,  taking  all  their  risks,  and,  withal,  I  have  failed. 
I  have  had  some  twenty  years'  extensive  practice  in  some  of  the 
heaviest  and  largest  works  in  the  country,  on  Guaranteed  and  State 
Railways,  and  hold  testimonials  of  the  hiu'hest  character  from 
some  of  the  best  Engineers  that  have  been  in  India— all  to  no 
purpose,  and  I  believe  there  are  numbers  quite  as  badly  off  as 
myself. 

I  believe  the  cause  of  all  this  is,— ls«.— That  nearly  all  the 
Engineering  works  of  the  country  are  in  the  hands  of  the 
Goverment.  twL — The  large  iiumberof  men  sent  out  annually  from 
Cooper's  Hill.  3/c;.— The  unfair  practice  of  the  Government  in  lend- 
ing their  D.  P.  \V.  Engineers,  that  are  alreadv  provided  for,  to 
Municipalities,  District  ]5oards.  Native  States,  and  to  private  Rail- 
way Companies,  and  to  other  kinds  of  work,  that  may  be  tet 
in  motion  by  private  people  with  private  funds,  quite  un- 
connected with  the  Government.  4;;/*.— By  English  contractors, 
such  as  Glover  and  Co.  and  Kirby  and  Co.,  and  some  others,  who 
bring  men  out  for  their  works,  while  many  as  good,  if  not  better, 
are  idling  in  the  country  for  want  of  work. 

I  can  mention  a  few  outside  private  works  that  Government 
have  lent  their  Engineers  to:  \st,  the  Indian  Midland;  'i.nd. 
Southern  Maratha  ;  ^rd,  the  Nizam's  ;  4M,  the  Rajah  of  Morvi's 
Railways  ;  XHh,  Cashmere  State  Roads  ;  6M,  Rawal  Pindi  Water 
and  Drainage  Works;  1th,  Patna  ditto.  These  are  a  few  that  I 
can  bring  at  this  moment  to  mind,  but  I  have  no  doubt,  that  all  the 
other  unemployed  iCngineers  could  each  bring  many  others  to 
notice  in  their  several  districts.  All  this  is  very  unfair  to  us  on 
the  part  of  Government.  If  they  have  more  Engineers  than  they 
know  what  to  do  with,  they  should  curtail  their  annual  supply 
from  Cooper's  Hill,  which  in  itself  is  a  standing  injustice  to  the 
Indian  Engineering  Colleges.    They  have  no  right  to  lend  their 
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Engineers  out  to  private  works,  preventing  those  in  the  open 
market  from  earning;  their  bread,  or  obtaining  the  employment 
they  are  entitled  to. 

I  saw  in  the  Pioneer  sometime  since,  a  letter  to  its  Editor, 
complainint;  in  exactly  the  samn  words  as  the  above  of  this  great 
injustice  to  m.  These  letters  singly  are  not  of  the  slightest  use  ;  they 
are  read,  but  soon  forgotten,  and  leave  little  or  no  impression  on 
those  who  rule  the  great  D.  P.  W.  Nothing  will  have  any 
effect  but  a  combination  of  all  Engineers  outside  Government 
service,  domiciled  in  this  country,  both  in  and  out  of  employment, 
to  take  measures  to  consider  this  most  important  question  in  as 
public  a  manner  as  possible,  pass  resolutions,  and  to  memorialize  the 
Governor-General  in  Council  on  the  matter  for  a  stop  being 
put  to  the  scandal  which  operates  to  the  detriment  of  the  many 
unemployed.  If  the  Government  would  only  do  their  duty  in 
this  respect,  we,  the  unemployed,  should  be  able  to  find  work 
to  do,  and  benefit  the  country  much  more  than  lent  D.  P.  W. 
men  would  ever  be  able  to  do,  for  various  and  many  reasons. 

BoMBAT  ;  \%th  December  \9%Q.  R.J.  I. 

[We  can  syraofithiso  with  our  correspondent  and  others  situated  like 
himself,  and  shall  be  glad  to  help  the  cause  as  f«r  as  our  space  will 
permit.  \Va  have  just  leariiel  that  the  Qwalior  Durbar  is  esfablishinR 
a  D.  P.  W.  of  their  own,  and  that  the  Qoveniment  id  India  is  about 
lending  some  of  it«  own  Engineers  to  fill  it  up.  If  our  information  I'e 
correct,  we  cau  only  say  this  is  hardly  fair  to  the  many  not  in  Govern- 
ment service  wanting  work,  including  several  passed  men  from  the 
Indian  Engineering  Colleges. — Ed.,  /.  E.'\ 


KOSI  BRIDGE,  KHAIRNA. 

Sir, — I  noticed  in  the  Engineer  of  the  19th  November  last  a 
design  for  a  bridge  to  be  erecte<l  over  the  Kosi  River,  the  materials 
for  which  are  to  be  supplied  in  England. 

Whatever  the  idea  may  be  that  this  construction  is  intended  to 
convey,  there  is  very  little  likelihood  of  it  being  overlooked  as 
an  obvious  waste  of  material  and  money,  and  one  of  those 
glaring  instances  (not  a  few  in  number)  which  will  be  pointed 
out  to  the  people  of  this  country  in  strong  words  of  condem- 
nation. It  is  not,  I  believe,  considered  a  rule  with  a  Government 
Engineer  to  give  hia  design  a  thought  as  to  what  the  probable 
cost  of  it  may  be,  but  he  sets  his  mind  to  have  it  carried  through, 
let  it  come  to  what  it  will,  his  main  object  being  to  produce  some- 
thing which  he  imagines  will  make  a  mark  in  the  profession. 

In  the  case  before  us,  here  we  have  a  Roadway  Bridge  with  a 
span  of  210  feet  having  material  employed  in  it  which  has  been 
calculated  to  weigh  as  much  as  240  tons.  In  the  name  of  com- 
mon-sense, I  would  like  to  ask,  of  what  use  is  all  this  material, 
and  what  strain  is  the  Bridge  supposed  to  sustain  ?  The  scant- 
lings of  L  bars  and  steel  plates  are  very  little  less  than  if  they 
■were  to  be  of  iron,  and  it  looks  doubtful  if  the  structure  will  not 
a  short  while  after  completion  shew  a  very  distinguishable  set. 
It  was  not  my  intention  to  criticise  the  plan  so  much  for 
fear  of  lieing  thought  too  presumptuous,  but"  to  point  out  the 
utter  folly  of  ordering  a  work  of  this  description  in  England, 
whereas  if  competition  designs  were  called  for  from  English 
firms  in  India,  I  am  sure  that  the  result  would  be  a  better  and 
cheaper  structure,  and  one  that  could  be  carried  out  without 
incurring  any  risks  far  more  expeditiously. 

J.  N.  C. 


The  Jourkai-  of  the  Royal  Asiatic  SociETy  of  Great  Britaik 
AND  Ireland.  Vol..  XIII.,  Part  4,  October  1886. 
There  are  two  communications  in  the  present  issue  of  this  well- 
known  publication  which  might  interest  our  readers.  The  first 
is  an  article  on  Ancient  Sculptures  in  China  which  affords  valuable 
subjects  for  students  of  comparative  archseology.  The  next  is  a 
description  of  the  Mosque  which  stands  in  the  centre  of  the 
Citadel  of  Cairo,  by  Major  C.  M.  Watson,  R.E.  This  was  at 
one  time  one  of  the  richest  and  most  magnificent  mosques  ia 
Egypt,  but  is  now  little  else  than  a  ruin  applied  to  secular  pur- 
poses. Both  articles  are  amply  illustrated,  and  the  elevation  of  the 
Mosque  is  worthy  of  note  as  showing  a  minaret  of  a  description 
by  no  means  common,  the  stones  being  carved  in  a  bold  zigzag 
pattern,  while  the  summit  ia  covered  with  green  enamelled  tiles 
beneath  which  an  Arabic  inscription  encircles  the  column. 
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The  Indian  School  Algebra.  %  J.  W.  Cassels,  M.  A.  Madras  : 
The  S.  P.  C.  K.  Press,  Vepery.  1886. 
This  little  work  ia  one  more  added  to  the  number  of  attempts 
made  to  meet  the  ever  constant  educational  '•  want"  which  fur- 
nishes the  "  reaaon  why  "  for  so  many  school-books.  It  is  in- 
tended to  supply  students,  who  are  preparing  for  the  Middle  School 
and  the  Matriculation  Examinations  held  in  India,  with  a  com- 
plete but  inexpensive  treatise  on  Algebra.  The  author  concedes 
that  he  has  built  on  the  old  lines  followed  by  European  writers 
on  the  subject,  but  claims  new  arrangements  which  render  the 
book  better  adapted  to  the  requirements  of  Indian  students. 
The  qualifications  which  he  brings  to  bear  on  his  task  are  those  of 
an  ex-scholar  and  wrangler  of  Cambridge.  It  may  be  added  that 
Mr.  Cassels  is  a  Chaplain  on  the  Madras  Establishment,  and 
aometimes  Mathematical  Examiner  of  the  South  Indian  Univer- 
sity. The  object  kept  in  view  throughout  his  look  has  been  not 
merely  to  show  how  examples  are  to  be  worked,  but  to  explain 
the  principle  involved  with  clearness  and  brevity.  The  exercises 
are  numerous,  well  selecte.l,  and  judiciously  arranged,  while  the 
Test  Questions  on  the  book-work  are  a  novel  feature,  certain  to 
prove  useful  alike  to  tutor  and  pupil.  In  other  respects,  the 
work  is  nicely  got  up,  the  typography  being  better  than  anything 
of  Its  kmd  we  have  yet  seen  produced  iu  India. 


Quarterly  Jourjtal  or  the   Rotal   Meteorological  SociETt. 
October,  1886. 
This  number,  which  completes  Vol.  XII,  contains  much  vala- 
able    and    useful  matter.      Mr.  Harding    in  his  paper  on  the 
severe  weather  of  the  winter  of  1885-86,  arrives  at  the  conclusion 
that  the  abnormal  conditions   which    prevailed   over   the   British 
lalanda  last  season,  extended  not  only  over  nearly  the    whole  of 
Europe  but  a  conaiderable.distance  to  the  westward — thus  showing 
a  general  reversal  of  conditions  over  a  great    part  of  the  Northern 
Hemisphere.   Mr.  L.  M.  Cassella  describes  an    Altazimuth  Anemo- 
meter for  continuously    recording   the    vertical   angle   as   well  as 
the  horizontal  direction  and  force  of  the  wind.     It   was  observed 
in  the   discussion  on  the  subject  that  in  considering  the  question 
of  anemometers  and  their  indications,   it  was   always  desirable   to 
remember  to  what  uses  the  indications  of  the   instrument  were   to 
be  applied,  whether    for  engineering    purposes   or  meteorological 
purposes  alone,  to  both  of  which  the  Altazimuth   instrument  de- 
scribed was  equally  well  adapted,  whether  as  indicating  the   angle 
direction   and   force  of  the   gust  that  blew  down  the  Tay  Bridge, 
or  direction  and  power  of  the    wind    at    different    altitudes  and 
under   varying   circumstances.     It  was  thought  that  anemometers 
should  be  placed  much  higher  than  they  usually  are,  and   that  the 
practice  in  India  of  placing  the  instrument  at  different  heights  rang- 
ing from  5  to  70  feet,  and  treating  all  the  observations  as  of  equal 
value  was  objectionable.     Mr.  Clayden's  note  on  the  ''  After-glows 
of  1883"  is  another    theory    to  account     for   the    optical  effects 
which  succeeded  the    great    Krakatoa  eruption.     This   theory  as- 
cribes the  phenomena  in    question  to    the  water    vapour   erupted 
from  the  volcano,  and  to  some  extent  reconciles  the    "  dust "    and 
''  humidity  "  theories  of  the  marvels  that  followed  the  ever  memo* 
rable  catastrophe. 


The  Indicator  Diagram  Practically  Considered.  By  N.  P, 
Burgh,  A.  I.e.  E.  tic.  London  :  William  Clowes  &  Sons. 
The  author  of  this  well-known  manual  has  produced  no  leas 
than  a  dozen  different  works  at  various  times,  all  more  or  less 
dealing  with  the  one  same  subject  of  prime  movers  iu  their 
diverse  aspects.  He  is  a  recognized  authority  in  modern 
marine  engineering,  and  his  treatise  on  "  Boilers  and  Boiler* 
making  "  has  earned  him  lasting  repute.  It  would,  therefore,  ba 
superfluous  for  ua  to  say  anything  on  the  merits  of  the  volume 
now  before  us,  further  than  that  it  is  the  sixth  edition,  with  an 
appendix  bringing  the  information  afforded  down  to  the  present 
time,  which  considerably  enhances  its  value  as  a  really  practical 
work  on  the  entire  subject  of  "  Indicator  Diagrams." 


Sanitary  Institute  of  Great  Britain. 

It  havinn-  been  pointed  out  to  the  Committee  that  the  wording  of 
the  circular^relating  to  the  issue  of  Mr.  Simons'  Public  Health  Works 
is  open  to  a  little  misconception  and  might  lead  to  the  thought  that 
Mr.  Simons  intended  to  re-write  or  make  alterations  iu  the  matte* 
publi-shed,  the  Committee  desire  to  make  it  known,  that  the  pub- 
lication will  only  be  a  reprint  of  Mr.  Simons'  writings  as  they 
appear  in  various' official  reports,  although  he  has  kindly  consented 
to  advise  the  Editor  iu  the  arrangement  and  selection  of  th* 
matter. 
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NOTE  ON  WHEATSTONES  BRIDGE. 


REPORT  ON   DESIGN    PREPARED  FOR  THE 
COLLEGE  FOR  THE  CHIEFS  OF  THE 
PUNJAB  AT  LAHORK 
Is  MCOldance  with   an   advertisomcut  issued  by   the 
Punjab  Government,  inviting  competitive  designs  lor  a 
College  for  the  sons  of  rulers,  chiefs  and  native  gentlemen 
of  Wtion  in  the  Punjab,  twenty-nine  designs  were   sub- 
mitted. The  committee  who  examined  these  designs  came 
to  the  conclusion  that  not  one  of  thorn  could  be  accepted 
as  it  stood.    It  was,  however,  generally  recognised  that  the 
Round  plan  and  general  arrangement  of  buildings  proposed 
m  the  design  signed  '•  Non  nobis  solum  "  were  not   only 
guperior  to  those  in  the  other  designs  but  excellent  and 
,  it  in  themselves.     The  elevation  of  this  design, 

h  was   generally  disapproved.    The   clock   tower 

wa.-   >  >iK-oiallv   objected   to,  and  it   was   felt   that   the 
College   authorities  had   no   other  course  but  to   reject 
the  scheme  as  a  whole ;  but  among    the   other  designs 
was  one  submitted  by  "  Justitia  "  which,  while  defect- 
ive in  ground  plan  and  in  some  constructional   details, 
appeared  to  the  examining  committee  to  be  verj'  grace- 
ful and  pleasing  in  elevation.     As  a  whole,  this  design 
was  rejected,  but  the  committee  made  arrangements  to 
obtun  the  use  of  the  elevation  of  this  design,  prepared 
by  Ram  Singh  the  Head  Assistant  in  the  Mayo  School  of 
Art,  Lahore,  under  the  supervision  of  the  Director,  Mr. 
J.  L.  Kipling,  and  proposed  to  the  author  of  the  design, 
whose  ground  plan  was  approved,  that  he  should  submit 
a  design  adapting  the  elevation  by  "Justitia"  as  far  as 
possible  to  his  ground  plan. 

In  accordance  with  this  proposel  a  revised  design  was 
snbmitted  in  pencil  for  approval,  and  it  was    returned 
generallv  approved,  subject  to  suggestions  contained  in  a 
memorandum  from  the  Secretary  to  the  Punjab  Govern- 
ment in  the  Public  Works  Department. 

The   design   now   submitted,   to  which  these  drawings 
refer.  Is  the  result. 

The  ground  plan  is  the  same  as  was  originally  approv- 
ed.    The    accommodation  provided  as   required  by  the 
advertisement  is  as  follows,  all  dimensions  being  in  ieet : — 
Theatre  or  Spe«ch  room  ...  ...     64x30 

Five  ClaM  rooma, each     ...  ...  ...     22x30 

Library         ...  ...  ...  ...     42x30 

Playroom    ...  ...  ...  ...     30x20 

I>aboratory  ...  ...  ...  ...     30x20 

Principal'!  room  ...  ...     22x20 

Vijiitora"  room  ...  ...  ...     22x20 

Office  ...  ...  ...  ...     22x20 

Lavatory  acoommotlation  ...  ...     12x12 

In  addition  to  the  above,  though  not  required  by  the 
advertisement,  the  following  accommodation  is  also  pro- 
rided,  as  veir  desirable  in  a  building  of  this  kind, — espe- 
cially in  an  Indian  climate : — 

Entrance  Hall  ...  ...  ...     30x20 

Verandah  projecting  to      do.  ...  ..     32x12 

A  covered    Portico  (with  receaaea  in  the  walla 

for  College  notiew) 
Veatibale  to  Theatre       ...  ...  ...     30x12 

Tribaraa  on  each  aide  of  Veatibnle  ...  ...     22x12 

Verandah   to    Principal's   room  and  each  Clan 

room  ...  ...  ...  ...     12ft.  wide. 

8  Store  roomi  under  atairs  ...  ...     13^  x  6 

Verandah  ail  round  Play    room    and  Laboratory     12ft.  wide 
A  Separate   Staircaae  and    entrance    to   Library  . 

with  open  Terrace        ...  ...  ...     30x12 

Two  Oalleriea    at  each  end  of  Theatre  each  30  x 
IS,    are    proTided    for    the    convenience    of 
ladiea  or    others. 
A  Re««ra  or  apace  for  a  atage  ...  ...       18J  x  15 

With  a  view  to  meet  the  stipulation  that  the  plan 
must  be  so  arranged  as  to  admit  of  the  construction  of 
the  Theatre  or  Speech  room,  together  with  the  five  Class 
Rofjms  and  Lavatories,  as  a  separate  building  complete 
in  ititclf,  yet  capable  of  having  the  other  accommodation 
added  when  required,  all  these  rooms  are  provided  for  in 
tiie  main  block.  The  Library,  Play  Room  and  Labor- 
atory are  desijBfned  as  a  separate  block,  and  can  be  added 
St  any  time  without  inipairing  the  masonry  of  the  design. 
(To  be  continued.) 


The  diagram  represents  a  Wheatstones  Bndge  for 
the  measure  of  electrical  resistances.  A  battery  is 
supposed  to  be  in  B  C  and  a  galvanometer  in  A  0 
The  points  A  B  C  O  are  usually  called  the  vertices  The 
resistances  of  B  C,  C  A,  A  B,  A  OB  0,  C  0  are  taken  to 
be  a  6  c  a  /3,  y,  respectively.  The  battery  resistance  is 
included 'in 'a  and  the  galvanometer  resistances  ma. 
The  current  through  a  would  be  given  by  an  equation 
1  =  ?-.  It  is  known  that  there  is  no  current  if  b^==cy. 
Theref.iie   for  I  we  expect  a  more  complete   formula  of 

the  form  1= ng 

D  must  now  be  a  homogeneous  expression  containing 
the  six  resistances  and  it  must  be  of  the  third  degree. 
Accordingly  when  the  value  is  worked  out  as  in  the 
ordinary  text  books  we  get  the  expression— 

T>=a  bc+bc(^  +  y)  +  ca{y+a)  +  ab{a  +  ^)  + 
(a  +  b+c)  (/97 +ya+ a/3).  Although  this  expression  is  not 
without  a  certain  symmetry  it  is  still  formidable  to  carry 
in  the  memory.    We  proceed  to  find  a  simpler  mode   of 

defining  D.  r    i        . 

The  combinations  three  together  of  the  six  quan- 
tities a  b  c  a  /3  7  are  twenty  in  number.  The  above 
value  for  D  has  only  sixteen  terms.  Therefore  four 
combinations  are  missing.  These  prove  to  be  6  c  a,  c  a  ^, 
a  b  7,  and  a  ^  y.  .        . 

Now  each  gives  a  set  of  three  lines  meeting  m  a 
vertex.  Hence  results  a  new  and  simple  rule  for  the 
formation  of  D :  Write  down  all  the  combinn.tiona  three 
together  of  the  six  quantities  a  b  c  a  ^  y.  Then  strike 
out  any  combination  ivhich  gives  three   lines  'meeting  in  a 

vertex. 

Secondly,  we  may  inquire  why  these  particular  com- 
binations are  unsuitable  as  components  of  D.  Let  the 
directions  of  the  currents  be  given  by  the  arrows  in  the 
diagram  and  suppose  the  resistances  so  chosen  that  the 
current  in  a  is  moderately  great,  say  not  less  than  one- 
tenth  of  the  current  through  the  battery.  If  now  the 
resistances  a,  y,  ^,  be  kept  constant  while  b  c  and  a  are 
each  increased  so  as  to  keep  the  same  ratios  towards  each 
other,  changes  will  take  place  in  the  values  of  the  poten- 
tials at  C  0  and  B  and  in  the  current  through  the 
battery.  But  even  if  6  c  and  a  become  infinite  the 
battery  current  remains  finite,  i.e.,  it  does  not  vanish. 
The  values  of  the  potentials  at  C,  O,  B  and  the  current 
value  through  the  battery  will  take  what  may  be  called 
ultimate  values.  Then  if  6  c  and  a,  though  not  infinite, 
are  large — say  of  the  first  order  of  large  magnitudes — 
the  potentials  and  the  current  through  the  battery  will 
differ  by  small  quantities  from  the  ultimate  values. 
The  potential  at  A  depends  on  the  potentials  at  C  and 
B  and  also  on  the  ratio  which  the  resistance  between  C  and 
A  bears  to  the  resistance  between  A  and  B.  This  latter 
gives  a  divided  circuit,  viz.,  A  B  and  A  0  -f  O  B.  But  A  B 
and  A  0  are  become  large  while  O  B  has  kept  its  initial 
value.  Therefore  the  resistance  between  A  and  B  has 
been  increased  nearly  in  the  same  ratio  as  that  between 
C  and  A  has  been  increased.  Therefore  after  6  c  and 
a  have  become  tolerably  large,  so  that  the  potentials  at  C 
and  B  are  near  their  ultimate  values,  the  potential  at  A 
will  remain  nearly  constant  and  will  depend  on  the  ratios 
initially  chosen  between  b  c  and  a.  Also  the  potential  at 
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EEPEEENCES. 

1  Thertre  or  speech  room  64  X  :^0 

2  Principal's  Room  20X22 

3  Firt  Class  Jioonu  20X22 

4  Visitors  Room  20X22 

5  Office  20X22 

6  Lavatory  Rooms  iviih  12X12 

Swing  doors  12  X   U 

7  Store  Room  below  stairs  18gX   6 

8  Laloratori/  20X30 

9  riai/  Room  20X30 
10     Library  ('above  8  and  9 J  42  X  30 
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0  will  finally  depend  chiefly  on  the  ratio  of  7  to  /8  besides 
on  the  potentials  at  C  and  B.  Thus  we  have  some  finite 
difference  of  potential  between  A  and  O.  In  fact  we 
may  choose  this  finite  difference  by  suitable  selections 
for  b  c  and  a  after  we  have  arbitrarily  chosen  a  /3  and  7. 
But  as  a  has  become  a  large  quantity  of  the  first  order, 
the  current  through  a  has  become  a  small  quantity  of  the 
first  order. 
The  value  of  the  current  is  given  by  the  equation — 
E  (bff cy) 


1  = 


D 


The  factor  b  /3— «— c  7  has  become  a  large  quantity  of 
the  first  order.  Therefore  the  denominator  must  be  a  large 
quantity  of  the  second  order.  But  if  D  contains  the  term 
be  a,T)  would  be  a  large  quantity  of  the  third  order,  i.e.,  the 
current  would  be  a  small  quantity  of  the  second  order. 
Therefore  the  term  b  e  a  must  be  absent  from  D.  By 
changing  the  position  of  the  battery  and  galvanometer 
we  may  in  like  manner  show  that  the  other  three  terms 
c  a  /3,  a  6  7,  and  a  /8  7,  should  be  absent. 

A.   EWBANK. 


AN  ARTESIAN  BORING. 

The  Rev.  James  Doyle,  Catholic  Priest,  writing  from 
Place's  Garden,  Kilacheri,  (Ohingleput,)  sends  us  the  fol- 
lowing : — 

It  is  perhaps  not  generally  known  that  a  piece  of  Engineer- 
ing of   more   than   ordinary    importance    is   in    progress    at 
Perirabaukura,    in    the  Conjeveram   Taluq,    on  some  property 
belonging    to    the     local    Irish    Mission,    known    as    Place's 
Garden,  and  also   as     "The  Monastery."     It  is   an    Artesian 
Well   that   is   being  bored  by  Mr.  Alaguianada  Odiar,  son  of 
Arponda  Odiar,  of  Pondicherry.  Mr.  Alaguianada  Odiar  is  an 
amateur,  who  has   already   achieved    considerable   success    in 
this   particular  line.     He  was  educated  at  the  Petit  Seminary 
of  the  French  Foreign  Missions,  Pondicherry,  and  gained    his 
Engineering   experience  under  M.  Oharlee  Poulian.     He  has 
up   to    date    bored  four  wells  :  two  on  his  property,  and  two 
others  on  lands  belonging  to  private   individuals,    but   all    in 
French    Territory  ;  and  has  a  6fth  on  hand  in  the  same  place  • 
for,  though  he  has  tapped  a  spring  at  a  depth  of  1 80   feet,    he' 
hopes,  by  boring  deeper,  to  obtain  a  much  larger  supply.     Mr. 
Alaguianada  Odiar  was  induced    to    bore    for  water    in   the 
present    locality,  independently  of  a  charitable  desire  to  bene- 
fit the  Monastery,  from  the  example  of  M.  deOlosets,  who  had 
undertaken  to    bore   for  water  at  Picbibaukum,  a  village  five 
miles  to  the  west  of  Perimbaukum,  and  was  forced    to   aban- 
don   that    project    after  having  reached  a  depth  of  108  feet, 
in  consequence  of  the  pipes  having  snapped,  at  least  so  I    am 
told.     The  present  boring  was  commenced  on  the  17th  of  last 
May,    and    has    been    worked   since,    with    but   one   inter- 
mission of  about  a  month  in    August-September,    when    Mr. 
Alaguianada    Odiar    went    on   a  visit  to  Pondicherry.     The 
diameter  of  the  pipes  in  this,  as  in  all  other   of   Mr.    Alagui- 
anada Odiar's  borings,    is  7^  inches.     The  following  descrip- 
tion   of   the  strata  pierced  may  prove  of  interest  to  some.     I 
give  the  names  of  the  rocks  as  they    were    described    to   me, 
and    from    what    I    was   able  to  make  out  of  the  specimens 
shown  me,  and  trust  they  will  be  a   sufficient    substitute    for 
their  technical  names,  with  which  I  am  not  conversant: 

8  feet  Vegetable  mould 
2    „     Red  earth 

Red  earth  mixed  with  sand 

White  sand 

White  sand  mixed  with  stones 

Yellow  clay  mixed  with  white  sand 

Yellow  clay  mixed  with  black  sand 

Marbled  clay,  red 

Marbled  clay,  black 

Yellow  clay 

Marbled  clay,  gray 
foot  Marbled  clay,  chocolate 
2  feet  Marbled  clay,  black 

1  foot  Grit 
28  feet  Slate 

2  „     Silicioua  rock 
4    „     Auriferous  rock. 


October)  in  consequence  of  a  quantity  of  sand  havinw  fallen 
to  the  bottom  through  an  accidental  upheaval  of  the  pipe,  and 
this  sand  is  being  pumped  out.  The  auriferous  rock  appears 
to  be  rich  in  the  precious  metal,  and  the  marbled  clays  are 
very  pretty  in  blocks.  The  cost  of  working  this  boring  is 
much  lower  than  what  it  might  be.  Mr.  S.  A.  Alaguianada 
Odiar  supplies  the  talent  and  machinery  gratis.  The  motive 
power  is  manual,  and  is  drawn  chiefly  from  the  native 
orphanage  on  the  premises.  A  blacksmith  from  a  neigh- 
bouring village  is  also  employed  on  eight  annas  a  day.  This 
man  was  taken  to  some  actual  borings  at  Pondicherry,  to 
get  an  idea  of  the  work  that  he  would  be  required  to  do. 
Perhaps  Government  might  do  worse  than  show  their  ap- 
preciation of  the  enterprise.  The  village  of  Perimbaukum 
lies  some  five  miles  to  the  south  of  the  Kadambatur  station  on 
the  Madras  Railway  Line.  Place's  Garden  lies  just  behind 
this,  and  in  it  is  a  monastery  of  native  monks,  who,  amongst 
other  duties,  have  charge  of  an  orphanage  for  native  boys. 
The  Rev.  Father  Dominic,  in  charge  of  these  establishments, 
will  be  happy  to  welcome  professional  and  other  gentlemen 
who  may  be  desirous  of  visiting  the  boring. 

[We  have  been  favoured  with  specimens  of  the  strata  detailed  above, 
and  find  them  as  described, — except  as  regards  the  supposed  "aurifer- 
ous rock,"  which,  'm  closer  examination,  yields  "  iron  pyrites  "  instead  of 
the  more  precious  metal.  Mr.  Mallet,of  the  Geological  Survey,  who 
examined  the  tiny  specks  for  us,  through  the  courtesy  of  Mr.  Medlicott,  in 
pronouncing  this  opinion  adds,  that  the  mineral  (pyrites)  from  its  yellow 
color  and  metallic  lustre,  is  often  mistaken  for  gold. — Ed.,  /.  £.] 
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again  occursj  below    this,    but  the  actual    process    of 
boring  has  been  discontinued  for   the     last    few  days  (19th 


THE  HOOGHLY  BRIDGE. 
Thk  design  of  bringing  the  East  Indian  Railway  across 
the  Hooghly  had  been  often  seriously  considered,  very 
many  schemes  proposed,  and  many  Committees  assembled 
to  discuss  them.  At  last  a  site  for  a  bridge  in  the  vicinity 
of  the  village  of  Hooghly,  about  23  miles  north  of  Cal- 
cutta, was  selected  as  the  most  favorable  position  for 
crossing  the  river  and  forming  a  connection  with  the 
Naihati  station  of  the  Eastern  Bengal  (now  State)  Rail- 
way. The  first  estimate  for  a  bridge  at  this  site,  made  by 
Mr.  Bradford  Leslie,  the  Agent  and  Chief  Engineer  of 
the  East  Indian  Railway,  in  August  1879,  amounted  to 
only  14i  lakhs  of  rupees.  The  design  was  original ;  and 
its  great  element  of  cheapness  lay  in  the  manner  in 
which  old  rails  were  to  be  utilised  in  the  construction  of 
the  girders.  This  design,  however,  was  not  accepted 
in  England ;  and  the  present  design,  which  is  also  a 
strikingly  novel  one,  is  the  joint  production  of  Mr.  Leslie 
and  Mr.  A.  M.  Rendel,  the  Consulting  Engineer  to  the 
East  Indian  Railway  Company  in  England. 

The  bridge  now  practically  completed  is  the  first  canti- 
lever bridge  in  the  East,  and  illustrates  the  special  advant- 
ages of  that  novel  form  of  construction.     We  learn  from  the 
Transactions  of  the  Scotch  Institute  for  March  last  that 
the  piers  for  the  centre  cantilever  are  120  J  feet  apart  cen- 
tres.    From  high  water  mark  to   foundation  of  piers  is  90 
feet,  and  the  piers  are   formed   with   a   steel   shell  with 
semicircular  ends,  measuring  66  feet  by  25   feet  over  all, 
with  upper  portions  .5.5  feet  by  25    feet,  on   which   girders 
and  wind  struts  rest.  These  shells  are  strongly  constructed, 
and  braced  internally   and   filled  in  with  concrete.   From 
foundation   to   seat  of  girders,  the  piers  measure  112  feet 
over  all.     The  shore  girders,  which  rest  one   on   each  side 
of  the   cantilever   span,   are  each   420  feet  long,  resting 
solid  on  seat  formed   on   ends  of  cantilever,   and   having 
pendulum  bearing  to  allow   for  expansion  on   abutments, 
and  form  one  clear  span  of  540  feet  on  each  side   between 
pier     and    abutments — less    width    of     bearings.      The 
two   shore  spans   of  420  feet  each  were  made  at  Gates- 
head, and  required  a  total  of  1,800  tons  of  .steel,   whilst 
the  double  central  cantilever  made  at  Motherwell  required 
over  1,400  tons  of  steel.     A  view  of  the  latter  in  position 
is  given  in  the  advertisement  pages  of  the  Home  technical 
journals,  by  the  makers,  James  Goodwin  &  Co.,  Glasgow. 
While  reserving  our  comments  for  some  future  occasion, 
we  endorse  the  opinion  of  the  Calcutta  English-man  that 
the  completion  of  the  Hooghly  Bridge  is  a  work  that  may 
well  attract  public  attention  ;  for,  whether  regarded  from 
the   commercial  point  of  view,  or  as  a  great  engineering 
achievement,  it  may  rank  with  any  public  work  of  utility 
in  India. 
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mux  BRIDGES  IN  MALABAR 
Mr.  Geo.  AxnEitsox,  m.  i.  c.  e.,  Local  Fund  Engiuecr, 
has  the  ci\-dit  of  having  solved  the  difficult  problem  of 
how  to  provide,  at  a  moderate  cost,  durable  superstruc- 
tures for  bridges  culeulat«d  to  withst&uil  the  Malabar 
oliinate.  Mr.  Wiuterbotham,  c.  s.,  says  in  the  last  Local 
Fund  Rep*«rt  of  that  district  that,  nothing  can  be  more 
di&hearteiiiug  to  any  one  interested  iu  the  upkeep  of 
oomiuuuicatious  in  Malabtu'  than  the  apparent  impossibi- 
lity of  j>em»aneutly  bridging  the  rivers  and  streams 
which  intersect  and  block  the  cnief  lines  of  road.  He  adds: 
"  No  sooner  is  one  bridge  built  than  another  falls,  or  is  con- 
demned as  unsafe.  1  have  not  had  time  to  prepare  a 
list ;  but  1  believe  I  am  withiu  the  mark  in  saying  that 
nearly  <>ue  huudn-d  bridges,  built  of  timber  or  laterite 
within  the  last  quarter  of  a  century  (  many  of  them  at  an 
enormous  cost ),  have  either  been  entirely  swept  away 
l«iaviiig  uotbiug  but  the  abutments  to  testify  tu  their 
former  existence, — or,  if  still  standing,  are  in  a  condition 
•o  )H<ecarious  that  it  is  doubtful  whether  they  ought  not 
•t  once  to  be  closed  to  tratiic.  As  funds  become  available 
these  tottering  bridges  are  taken  up  one  after  another 
for  reoonst ruction  or  repair ;  but  the  only  result  of  this 
piece-meal  sj-stem  is  that  on  one  and  the  same  line  of 
road  there  shall  be  found  one  or  two  iron-girder  bridges, 
new  and  in  splendid  condition, — three  or  four  wooden 
bi' '  li,  crejiking  aud   rotten, — and  an  equal 

u-  where  nothing  remains  of  the  bridge 

but  the  abutments,  and  which  must  be  crossed  iu  the 
primitive  ferry  boat  of  the  country.  Until  some  material 
more  durable  than  timber  and  less  costly  than  iron  or 
masonr}'  be  discovered,  it  seems  as  if  the  board  could 
never  hojx!  to  maintain  the  host  of  existing,  falling,  aud 
fallen.  bri<i  'i  one  of  which  at  one  time  or  another 

it  has  be«  i,  red    indispensably  necessary  to  erect." 

The  initiative  taken  by  Mr.  Anderson  has  yielded 
the  bold  departure  for  Southern  India  evinced  in  the 
Iritti  and  Merumpoya  bridges  now  approaching  comple- 
tion. Both  bridges  consist  of  iron  superstructures  of 
Whipple- .Murphy  pony  trus.ses  resting  on  masonry  abut- 
II  ;-s. 

lie  one  of  these  Trusses  on  the  single  trellis 
^'btem,  72  ieet  clear  and  70  feet  effective  span  and  a 
clear  roadway  of  14  feet,  ten  spans  of  which  are  being 
constructed  by  Messrs.  Bum  and  Co,  Howrah,  for  the 
Dwtrict  Boani,  Malabar,  three  for  the  Merumpoya  and 
seven  t'f  th.-  Iritti  rivers.  These  bridges  are  of  a  verjneat 
•ad  li  .:n,  and  have  been  constructed   to  carry  a 

load  ■■:  -  per  s«^uare  foot  of  roadway  or  a  total  dis- 

tributed load  of  60  tons,  under  which  it  is  not  to  deflect 
more  than  yVirv  f>f  t^'e  span  or  have  any  permanent 
aet.  All  the  joints,  with  the  exception  of  those  in  the  top- 
b-  '    ■         li    of  which    has  butt  joints,  and  they 

KJ  '  r  by    turned   bolts,)  are    fiistened    to- 

gether by  stetjl  pins  lij"  diameter,  which  facilitates  the 
eonveyaiice  of  the  different  parts  over  rough  country, 
aud  the  erection  when  skilled  labor  is  scarce.  The 
main  ginlen*  have  an  effective  depth  of  9'-G",  being  one- 
eighth  of  the  effcfctive  span,  and  are  divided  into  eight 
bays,  each  of  which  is  equal  in  length  to  the  effective 
depth  9-6."  The  camber  on  each  girder  is  2",  which 
Beoeositateii  the  portion  of  the  top  boom  in  each  bay 
being  made  \"  longer  than  the  bottom  boorn  or  cord. 
The  top  boom  is  composed  of  4  angle  irons,  4' x  ,3"  x  jV 
plaf «,-<l  in  the  form  of  two  channel  irons  8'  x  li",  back  to 
berk,  b«!twc'en  which  the  diagonals  and  struts  are  fixed  by 
the    -  ■-.     The   top  flangiN    of  the  angle  irons  arc 

bract- 1  -r  by  2"  x  j"  flat  iron  diagonals  and  of  the 

same  section  throughout.  The  lower  boom  or  cord  is 
oompoaed  of  two  flat  iron  bars  varjing  from  .5"x  J"  at  the 
centre  to  "  X  J*  at  each  end  of  bridge,  forming  solid  links 
if-n"  '  '  11  centre  U)  centre.  The  diagonal  ties  are 
tigo  r  of  similar  links,   and  the   struts   are  of  T 

iron  y-  <!  on  each  end  to  fit  steel  pins 

and   I  iiges    at  intervals    to  prevent 

breaking.    The  roadway  in  carried  on  cross  girders  which 


are  12r  deep  aud  have  4  angle  irons,  2i'x2J"xf", 
for  the  flanges,  these  are  placed  ^-o"  pitch  and  are 
fastened  to  the  bottom  boom  by  a  strap  rivetted  on  to 
the  web  through  which  the  steel  pin  passes  which  con- 
nects the  lower  boom  and  ties  together.  On  the  cross 
girders  longitudinal  rolled  iron  beams  6"  x  5"  are  placed 
which  carry  the  road  planking.  Tho  top  boom  is  well 
stayed  from  the  ends  of  the  cross  girders,  which  pro- 
ject 3-2"  on  each  side  of  bridge  by  a  T  iron  strut 
5'  X  2  J"  x  I".  The  platform  has  5'  x  2^"  X  f"  T  iron  wind 
bracing  placed  diagonally  under  the  cross  girders  from 
one  end  of  the  bridge  to  the  other.  The  bridge  weighs 
about  20  tons  per  span,  and  no  piece  will  exceed  one 
aud  half  tons.  The  contract  jnice  for  the  10  spans  is 
Rs.  58,000  delivered  at   Malabar. 

The  rules  of  the  Government  of  India  did  not  admit 
of  the  District  Board  ordering  the  iron  work  from 
England,  otherwise  than  through  the  Secretary  of  State, 
whose  estimate  of  the  cost  was  considered  by  the  Board 
exorbitant.  After  much  inevitable  delay  the  Government 
of  India  allowed  the  Board  to  accept  the  tender  of  Messrs. 
Burn  and  Co.,  Howrah,  and  the  result  shows  that  local 
firms  can  favorably  compete  ^vith  English  makers. 

SEEBPORE  ENGINEERING  COLLEGE. 

This  Institution  is  situated  on  the  right  bank  of  theRiver 
Hooghly — East  of  the  Royal  Botanical  Gardens.  When 
viewed  from  the  river,  it  is  a  sight  not  easily  forgotten. 
On  going  over  the  grounds,  you  are  struck  with  the  clean- 
liness of  the  place,  and  the  sanitary  improvements  that 
have  been  made  of  late  have  converted  it  from  a 
"  hot  bed  of  malaria "  into  the  "  one  healthy  spot  in 
Sccbpore."  The  quarters  alloted  to  the  students  are 
large,  airy,  and  comfortable.  This  College  is  intended  to 
train  young  men  for  both  branches  of  the  Engineering 
profession,  viz.,  the  Civil  and  Mechanical.  The  course  of 
study  is  of  a  high  standard,  and  the  teaching  staff  very 
strong.  It  has  also  a  large  Workshop  attached,  where 
the  students  are  taught  the  different  trades,  which  com- 
prise ( 1 )  Carpentry  and  Pattern-making;  (2)  Fitting 
and  Moulding  ;  (8)  Blacksmith's  work  and  Boiler-making  ; 
and  also  receive  a  thorough  knowledge  of  Machinery  and 
the  Steam  Engine.  Each  branch  is  under  a  Foreman  and 
a  Native  Instructor,  the  general  supervision  being  under 
a  Superintendent  who  is  an  Executive  Engineer  of  the 
Public  Works  Department.  On  looking  at  the  Prospectus 
of  the  Secbpore  College,  one  is  apt  to  imagine  that  it 
means  all  theory  and  no  practice,  which  is  the  general 
idea,  but  a  mistaken  one,  as  the  system  in  vogue  with 
regard  to  examinations  will  show. 

When  a  student  of  either  branch  enters  the  College,  he 
is  appointed  to  a  shop,  and  is  made  to  undergo  a  test 
examination  at  the  end  of  his  term  in  that  shop ;  if  he 
passes  well  and  good,  if  not,  he  is  kept  back  for  another 
year  and  not  allowed  to  try  for  his  annual  class  ex- 
amination ;  if  he  .«hould  happen  to  fail  the  following  year, 
he  is  dismissed.  The  same  course  is  adopted  with  regard 
to  the  cla-ss  examination  ;  so  that  the  student  must  really 
work  and  study  if  ho  wishes  to  reach  his  final  year  in  safety, 
and  when  he  does,  he  must  be  worth  something.  Hence' 
it  may  be  infened,  that  those  who  employ  the  Seeb- 
pore  men  will  have  their  "  money's  worth  " ;  but  before 
doing  so,  it  would  be  advisable  to  see  that  they  have  a 
Passed  Certificate,  and  not  a  one  or  two  year  Certi- 
ficate, as  some,  calling  themselves  "  passed"  students 
of  the  Seebpore  College,  only  have.  This  is  advised 
not  only  for  the  reputation  of  tho  College,  but  also 
to  do  justice  to  the  harder  working  and  more  industrious 
students. 

Ex-Stud. 


A  New  Post  and  Tklegraph  Office  foe  Colombo.— The  new 
.III  diiij;  will  contain  npwardR  of  70  rooms,  and  be  tliree  storeys 
lug  I,  ami  we  nnde.stand  that  Sir  Artlinr  Gordon  liaa  had  a  t'ood 
dea  to  do  with  the  drawing  np  of  the  plans,  and  takes  an  especial 
pride  in  the  work,  hemg  desirous  that  the  building  should  be 
worthy  of  (  <,lonibo,  and  some  memorial  of  his  stay  in  Cevlon 
lU  estimated  cost  la  Ite.  2,00,000.  v-  j    "• 


mi 
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NOTES  FROM  HOME. 

\_ExpTesslt/  for  Indian  Engineering.'^ 

Altiiougu  there  is  not  as  yet  any  great  improvement  in 
business,  still  the  prospect  is  getting  Kore  hopeful,  and  the 
coming  year  may  see  that  development  of  trade  which  has 
been  so  long  looked  forward  to. 

As  a  set-otf  to  the  depression  which  has  existed,  we  have 
had  during  the  last  year  a  wonderful  activity  in  the  way  of 
Exhibitions,  viz.,  the  Colonial  in  London  and  tiiose  in  Liverpool 
and  Edinburgh,  and  now  we  are  to  have,  during  the  coming 
year,  one  in  Manchester  and  another  in  Newcastle,  while 
Glasgow  is  already  actively  bestiring  itself  with  preliminary 
atrangements  for  an  International  Exhibition  in  1888,  a  large 
and  influential  Oommittee  having  l)een  formed  of  the  leading 
citizens,  the  municipal  authorities  having  taken  the  lead  in 
the  matter,  and  granted  a  site  in  the  Kelvingrove  Park  for 
building.  The  Guarantee  Fund  has  accumulated  rapidly, 
until  it  now  reaches  about  £170,000. 

The  shipbuilding  on  the  Clyde,  which  has,  suffered  largely 
owins  to  reduced  demand  for  new  vessels,  shows  some  improve- 
ment, as  a  few  new  contracts  have  lately  been  fixed  for  new  ves- 
sels, and  various  new  vessels  and  torpedo  craft  are  still  building. 
The  triple  expansion  engine  is  now  the  marine  engine,  and  is 
being  fitted  into  new  boats,  and  gradually  replacing  the  com- 
pound form  in  older  vessels. 

The  saving  effected  in  long  voyages  is  considerable,  the 
consumption  per  indicated  horse-power  per  hour  being  much 
reduced,  say,  to  something  like  l^lbs.  The  steam  pressures 
for  such  engines  average  from  150  to  2001bs.  per  square  inch. 
Wliethor  the  advantages  of  expanison  can  bo  more  widely 
extended  seems  doul>tful,  ns  any  increase  of  the  pressures 
above  those  named  leads  to  some  trouble  through  the  rapid 
•wear  of  the  worKing  parts  exposed  to  the  action    of  the  steam. 

The  subject  of  forced  draught  in  some  cases  the  air  being 
heated  and  the  heating  to  a  high  temperature  of  the  feed 
water  by  the  waste  heat  in  the  chimw^  are  engaging  the 
attention  of  marine  engineers. 

Some  interest  is  being  exhibited  at  present  in  connection 
with  the  yachting  challenge  sent  from  the  Clyde  to  the 
United  States  in  respect  of  the  "  America"  Cup,  which  has 
been  attempted  to  be  won  back  by  the  English  yachts  Galatea 
and  Genesta  against  the  Puritan  and  Mai/bloom.  It  is 
quite  evident  that  as  the  style  of  American  yacht  and  system 
of  measurement  is  so  difterent  from  British  form  there  will 
remain  much  difficulty  in  getting  the.  condirions  equalized. 
The  American  yachts  are  broader  and  shallower  than  the 
British  yachts,  and  have  a  much  greater  sail  area,  thus 
gaining  a  considerable  advantage  in  lii,'ht  wind.  From  the 
fact  that  several  of  these  centre  board  yachts  have  been 
upset  in  squalls  it  is  evident  th:it  they  have  not  the  weatherly 
qualities  of  the  deep  and  narrow  British  type. 

Hydraulic  transmission  of  power  is  being  developed  in 
some  of  our  large  cities,  notably  London,  Hull  ;  and  Liverpool. 
The  idea  being  from  a  centre  or  centres  of  pressure  to  distri- 
bute to  consumers  water  power   for  working  hoists  or  engines. 

The  use  of  oil  for  fuel  is  receiving  attention  for  sea-going 
vessels,  and  it  appears  that  under  certain  circumstances  it  can 
be  efficiently  and  economically  applied.  Where  coal  is  cheap 
the  advantages,  however,  seem  still  to  lie  with  the  older  com- 
bustible. The  steam  vessels  on  the  Caspian  use  this  fuel, 
which  is  abundant  in  the  neighbourhood. 

The  defences  of  the  Clyde  have  for  some  time  engaged  the 
attention  of  Local  Authorities  and  of  the  War  Office,  and 
now  a  submarine  defensive  station  below  Greenock  is  about 
comoleted.  This  when  finished  will  consist  of  a  building  on 
shore  for  stores  of  explosives  and  cables  for  electrical  communi- 
cation with  the  mines,  &c.  An  iron  pier  of  about  150  yards  in 
length  has  been  run  out. 

Soundings  have  Keen  taken  to  ascertain  the  most  suitable 
localities  for  laying  the  submarine  mines.  The  Volunteers 
are  to  have  the  advantage  of  a  special  training  here  in  laying 
and  exploding  of  mines  of  this  description.  Forts  to  support 
this  line  of  defence  will  be  afterwards  constructed  at  points 
on  the  coast. 

The  question  of  the  satisfactory  application  of  wrouj^ht  iron 
or  steel  for  water  pipes  of  large  diameters  is  engaging  atten- 
tion of  engineers,  the  main  difficulty  being  the  question  of 
corrosion.  Experience  of  this  action  under  such  arrangements 
has  not  been  long  obtainable  ;  still  in  a  few  cases  sucli  pipes 
have  been  laid  successfully,  and  have  stood  the  test  for  some 
years.  When  oteel  plates  are  u.sed  for  this  purpose  the  smooth 
surface  presents  additional  difficulties,  as  the  coating  is  apt  to. 


scale  off  by  blows  during   transit  ;  galvanized    surfaces    again 
are  apt  to  be  broken  by   rivetting. 

Fog  signalling  by  power  has  received  an  important  impetus' 
in  the  works  recently  finished  at  Ailsa  Craig,  a  well-known 
isolated  rocky  islet  rising  to  the  height  of  about  1,000  feet 
at  the  entrance  to  the  Firth  of  Clyde.  A  lighttiouse  and  two 
sirens  have  been  erected  there,  and  the  compressed  air  to  the 
sirens  had  to  be  led  in  pipes  for  several  hundred  yards  round 
the  rocky  cliffs  of  the  island. 

The  great  works  at  the  Forth  and  Tay  bridges  are  progressing 
slowly  but  surely,  the  shore  spans  of  the  former  are  being  lifted 
into  position  by  hydraulic  power,  as  was  done  many  years  ago 
at  the  Britannia  bridjje  across  the  Menai  Straits  in  Wales  and 
quite  recently  at  the  new  works  of  the  Tay  bridge  mentioned. 

There  is  no  special  feature  about  the  Tay  bridse,  unless  its 
great  length  as  a  viaduct,  about  two  miles.  The  Forth  bridge, 
however,  is  a  gigantic  enterprize,  the  design  consisting  mainly 
in  two  large  spans  of  1,700  feet,  each  of  the  cantilever  form- 
of  girder,  the  extreme  height  to  top  from  water  level 
being  about  300  feet. 

Cantilever  bridges  have  been  tried  with  success  in' 
America  and  appear  to  be  economical  of  material  when 
the  spans  are  considerable.  One  great  advantage  is  that  they 
can  be  erected  without  staging  or  scaffolding,  hence  their 
suitability  for  deep  ravines  or  turbulent  rivers. 


BURMAH. 

(From  Our  Own  Correspondent.) 
The  late  visit  to  this  Province  of  Sir  Theodore  Hope  (Public 
Works  Member  in  the  Viceroy's  Council),  and  followed  shortly 
by  that  of  General  Chesney,  augurs  well  for  the  future  of  Bur- 
mah.  Their  visits  and  inspections  have  led  all  to  believe,  that 
we  may  shortly  see  our  railways  and  communications  by  land 
and  water  extended  throughout  the  Province.  The  surveys 
of  the  whole  line  from  Mandalay  to  Toungoo  are  now  com- 
pleted. Mr.  J.  M.  Salmond,  Executive  Engineer  in  charge  of 
the  first  construction  division  from  Toungoo  to  the  3()th 
mile,  is  fast  pushing  on  with  the  earthworks  and  Mr.  R. 
C.  Beetson,  Executive  Engineer,  second  division,  lias  charge 
of  the  remaining  running  to  Ningyan,  a  distance  of  22^ 
miles  ;  while  Mr.  S.  C.  Bageley  is  working  downwards  from 
Yemethen  to  Ningyan.  Mr.  F.  L.  Diblee,  Executive  En- 
gineer, is  pushing  on  the  work  of  11^  miles  from  Mandalay  to 
the  south  bank  of  Myitinge-chaung.  We  have  gathered  from 
a  minute  of  a  great  authority  that  the  whole  line  will  take 
three  years  to  complete,  and  in  consequence  of  the  difficulties  in 
workini^  the  line  from  Mandalay  to  Yemethen  (the  country 
being  net-worked  by  rivers  and  streams),  aU  the  available  staff 
of  Engineers  from  India  are  being  brought  to  the  Province 
to  expedite  the  work  of  the  railways. 

Irrawaddy  Flotilla  Co.,  L'l. — This  enterprising  Company  is 
rapidly  increasing  their  fleet  of  steamers.  Last  month  the 
S.  S.  Diijferia  was  launched  with  the  permission  of  our 
reigning  Viceroy,  in  whose  honor  the  vessel  was  specially 
built  and  named.  She  is  a  two-decked  paddle  boat  ;  her  dimen- 
sions are  310  x  40  feet  ;  her  gross  tonnage  is  1,033  tons  ;  her 
engines  and  boilers  are  by  Messrs  W.  Denny  and  Brothers, 
compound  direct-acting  diagonal  of  375  horse-power  ;  her 
steering  gear,  capstans  and  winches  are  all  worked  by  steam, 
and  she  is  fitted  with  all  the  latest  improvements  for  a  vessel 
of  her  description.  The  panels  of  the  cabin  are  satinwood, 
fitted  in  handsomely  carved  teak,  worked  at  the  Industrial 
Art  Institute,  Rangoon.  There  are  a  number  of  larger  and 
smaller  steamers  now  on  the  stocks,  which  are  being  fitted 
out  for  light  draught  for  the  rivers  in  Upper  Burniah.  We 
may  here  mention,  that  a  gentleman  well  known  in  this  port, 
Mr.  Gillespie,  has  been  sent  out  by  a  wealthy  Syndicate  at 
Home,  to  sell  shares  to  the  inhabitants  for  the  purpose  of 
starting  a  rival  fleet. 

The  Port  Trust  are  now  erecting  a  very  ingenious  and 
portable  crane.  It  is  very  handy,  and  admits  of  a  large 
quantity  of  work  being  got  through  in  a  short  time.  This 
cr.ane,  capable  of  dealing  with  10  or  12  cwt.,  weighs  only 
15cwt.  carriage  and  all  complete,  only  occupies  a  space  of  about 
6  feet  X  3,  while  the  double  jib  arrangement  prevents  any 
loss  of  time,  for  as  soon  as  the  load  is  released  from  the  one  end, 
or  jib,  the  loading  commences  at  the  other  end.  It  can  also  be 
altered  into  a  sinsjle  jib  in  a  moment,  and  in  either  case,  has  all 
the  movements  of  an  ordinary  crane.  The  carriage  is  fitted  with 
five  wheels — three,  before  and  two  behind.  By  screwing  down 
the  centre  front  wheel,  the  carriage  is  converted  into  a  three 
wheeler,  thus  permitting  it  to  be  steered  in  any  direction. 
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TEXTILE  AND  FACTORY  TOPICS. 
Tms  aMsoo't  cotton  crop  i*  not  expected   to  be   larger   than 
hMt,  and  it  u  probaUe  even   with   a  late  fall,   the  crop   wil 

Tb«  Aiutralian  Chambers  of  Comraerce  appear  dissatisfied  with 
th»  praent  practice  at  the  Lxindon  wool  sales  by  half-pennv 
"  bida'  South  Amtralian  .tockbrokera  say  that  on  lowclasseii 
wool*,  the  advance  of  a  halfpenny  often  means  a  rise  of  12|  per 
entt.  which  they  think  excessive,  especially  when  the  usage  at 
eottmi  Mies  ia  eooaidered. 

The  cultivation  of  cotton  has  recently  made  much  progress  in 
thr  •  iitioularlv  in  the  Government  of  the  Erivau.  Tliere 

U  n.  ;  ivated  laud  left,   well  adapted    for  raising  this  most 

useful  crop. 

Vice-consul  Longford  makeasorae  startlins;  ^assertions  respecting 
the  i^oraoce  of  British  roanufaetnrers  of  the  real  requirements 
of  Japanese  consumers,  asserting  that  they  are  not  one  single 
•tep  further  towards  a  knowledge  of  the  bond  fide  Japanese  com- 
mercial c'.»*8e«  than  they  were  one  year  after  the  country  was 
ever  opened  to  them.  , 

Consul  Woolridge  equally  complains  that  the  manner  in  winch 
bosinesa  has  been  an.l  is  carried  on  in  CaUlouia  (Spam),  by 
English  raerchanU  in  England,  is  wholly  against  success. 

The  Tirta«  R»corder  remarks,  that  in  no  other  country  are 
cotton  mills  so  heavily  taxed  than  in  Italy,  vU. :  a  rate  represent- 
ing 6  7<i  per  spindle  ;  thus  100,000  spindles  py  yearly,  £2,800  Ux. 
The  Mme  organ  in  an  article  on  the  "  Indian  Cotton  Industry, 
(cpetua  that  the  cotton  spinning  and  weaving  industry  is  chiefly 
eentred  in  the  Bombay  Presidency,  though  there  are  a  few  mills 
in  other  provinces  also,  while  the  jute  manufacture  is  confined  to 
Calcutta  and  ncighhourhoo*!.  The  cotton  mills  of  India  now  em- 
ploy 16,492  lotiras,  2,037,055  spindles,  and  the  jute  mills  6,926 
looms,  and  131,740  spindles.  Since  the  removal  of  the  import 
duty  of  5  per  cent,  on  cotton  goods  from  other  countries  to  India, 
cotton  industries  have  been  seriously  injured,  and  the  markets 
thrown  open  to  Germany  and  America,  while  England  has  not 
benefitted. 

Ttie  displacement  of  manual  processes  by  machinery  is  proba- 
bly the  most  noticeable  feature  of  the  last  50  years,  and  in  manual 
feeding  of  wool  or  other  fibrous  materials,  there  was  an  obvious 
field  for  improvement.  A  very  ingenious  invention  cirrying  out 
this  improvement  is  Lemaire's  patent  feeder  for  wool  or  worsted 
cards,  as  ma<ie  by  Mr.  Sora.  Brooks,  of  West  Gorton,  Manchester. 
Messrs.  Erskine  and  Fiiilay,  of  Wolf  Hill,  Antrim,  have  piitent- 
•d  improvements  made  by  them  in  rollers  for  wet  spinning 
fnunes,  which  are  fully  described  in  the   last  number  of   the   Tex- 

Experiments,  which  have  been  made  in  Guatemala  with  rhea 
fibre,  are  stated  very  successful.  This  result  can  but  give  an 
inn  ,  cultivation,  already   developing  on  the  South  Coast 

of  >  The  Favier   machine  for  separating  the  bark,  and 

aftci«.ii  1-  ». .filling  away  the  ^'ums,  has  also  been  improved  upon 
by  a  Belgian  inventor,  and  the  fibre  produced  by  this  machine  is 
•tatetl  to  be  of  excellent  quality. 

According  to  Indiutriai,  a  new  process  of  dyeing  is  about  to 
be  intr.."u. -il  in  Uoubaix,  the  reputation  of  whose  goods  will  be 
m,,  lanced  by  this  discovery. 

f  Woo<i-turner  of    Dundee),   has  improved   spinning, 

'ig  and  other  bobbins,    by  preventing  the  splitting  of 

snd  the  w».ari!ig   of   driving    holes.     A  groove  is  cut 

li-i<l.  and  a  metallic   ring  being  tbereiu    inserted, 

:     -ible. 

I   to   the   last-named   org  in    suggests  dispensing 
;  motion  in  our  cotton  mills  by  substituting  coin- 
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The  sale  of  the  spinning  and  weaving  machinery,  which  Messrs. 
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in    their  flax    business 
are    transferring  their 
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TECHNICAL  AND  SCIENTIFIC  ITEMS. 
A    French   inventor  propose*   to  use   electricity  for  bleaching 
polp. 

Wokingham  has  given  up  gas  in  favour  of  oil  for  lighting  the 
town! 

of  telephony   is  to  be  held  in  Brussels  at  the  be- 
g  i«r. 

•■  in  now  being  used  in  Germany  for  the  detection 
of  throngli  mains. 

..<  .1...   ('hannel  tnnnel  scheme,  intend  to  apply 
V  |K»wer». 

•  i.t  is  contemplating  a  large    develop- 
'••  railways. 

Goverinnent    to  construct  a   rail- 
China,     even    penetrating    to    the 


mrnt  '  ' 

It'-,      , 
W..V  o'nnecting  Hussta    with 

r»[.ltal. 

The  O^rm^n  papers  stat»  that  by  means  of  electricity  an  article 
has  been  produced  by  which  any  kind  of  leather  may  be  success- 
fally  imitated. 


According  to /roH,  it  is  a  mistaken  idea -that  charring  timber 
promotes  iu  durability,  for  experiments  have  shown  that  charring 
leads  to  premature  deeay.  ^  tj     •  j 

The  lulians  have  set  up  a  Chamber  of  Commerce  at  Pans  and 
attached  to  it  is  a  pattern  for  the  display  of  Italian  goods  likely 
to  suit  French  consumers.  i.         j      /»„ 

The  largest  piece  of  wrought  iron  weldless  pipe  yet  made  (28 
feet  long.  8  inch  diamater,  and  weighing  650lbs.)  has  been  turned 
out  by   the   American  Tube   and   Iron   Works,   of    Youngstown 

A  new  application  of  pneumatic  power  is  being  adopted  by  the 
French  Minister  of  Posts  and  Telegraphs,  which  consists  m  wind- 
ing up  the  weights  of  the  Hughes  printing  telegraph  by  compress- 

Dr.'jorrissen,  a  member  of  the  Transvaal  Government,  is  deli- 
vering lectures  in  Holland,  with  the  object  of  inducing  Dutch 
capitalists  to  construct  a  railway  to  Delagoa  Bay,  so  as  to  counter- 
act English  influence  there.  -kt  t.  s  ^i  .. 

Messrs.  Douglas  and  Grant  (of  Kirkcaldy,  N.B.),  than  whom 
probably  no  engineer  has  done  more  to  introduce  Corliss  engines  in 
this  country,  have  been  awarded  the  gold  medal  for  this  class  of 
work  at  the  recent  Edinburgh  Exhibition. 

The  Great  Northern  Railway  Co.  are  erecting  a  new  roof  at 
their  King's  Cross  terminus.  Messrs.  Handyside  and  Co.,  of 
Derby,  are  the  contractors  for  the  work— estimated  at  £80,000^ 
which  is  a  suflicient  guarantee  for  the  soundness  of  the  job. 

We  agree  with  the  Mechanical  World  that  it  is  unjust  to 
unsuccessful  homi  fide  tenders  to  saddle  them  with  heavy  charges 
frequently  made  on  copies  of  specifications,  for  equity  certainly 
demands  that  in  such  cases  fees  so  paid  should  be  returned. 

The  great  harbour  works,  now  in  course  of  construction  at 
Boulogne,  bid  fair  to  form  a  far  more  practical  and  practicable  link 
in  the°means  of  intercourse  between  France  and  England,  than 
could  have  been   atforded  by  the  Channel  tunnel. 

If  the  trial  of  the  "Hope  Gun,"  invented  by  Mr.  F.  J.  Hall, 
prevents  the  prevention  of  erosion,  and  turns  out  satisfactorily 
in  other  respects,  it  is  stated  that  Messrs.  William  Jessop  and  Sons 
(Brightside  Steel  Works,  Sheffield),  will  go  in  for  the  manufacture 
of  ordnance. 

The  Belgian  authorities  have  abandoned  the  idea  of  holding  an 
internatioHal  exhibition  of  military  and  naval  appliances,  in 
Brussels,  in  1888.  It  is  now  proposed  to  set  on  foot  an  inter- 
national, industrial,  and  scientific  exhibition,  but  this  idea  is  meet- 
ing with  much  opposition. 

A  scheme  Iia.s  been  prepared  by  Messrs.  John  Lanyon,  c.E. 
and  W.  J.  O'Neill  c.e.,  both  of  Belfast,  for  controlling  the  fl[ood 
levels  of  the  Lough  Neagh,  Lough  Beg  and  the  lower  and  upper 
Rivers  Bann,  to  prevent  flooding  of  the  adjacent  lowlands.  The 
cost  is  estimated  at  il57,500,  and  the  area  to  be  drained  exceeds 
25,000  acres. 

Interesting  experiments  on  the  utilisation  of  wave  power,  are 
being  carried  out  at  the  beach,  near  San  Francisco,  it  being  the 
ultimate  object  to  supply  the  city  with  5,000  to  6,000  horse  power 
for  industrial  purposes,  in  place  of  steam  power.  The  idea  is  to  raise 
the  sea  water  through  the  medium  of  a  pump  operated  by  the 
wave-action,  to  a  height  of  about  350  feet,  whence  it  can  be 
directed  into  the  city  and  its  fall  used  for  driving  purposes. 

The  Russian  ( jovernment  is  engaged  in  one  of  the  most  exten- 
sive ilrainage  scliemes  ever  undertaken,  larger  in  area  than  the 
whole  of  Ireland.  The  location  is  what  is  known  as  the  Pinsk 
marshes.  L'p  to  the  present  time  4,000,000  acres  have  been  re- 
claimed, comprising  several  thousands  of  miles  of  di*^ches  and 
canals,  179  bridge-".  577  bored  wells,  and  a  survey  of  20,000  square 
miles  of  country  hitherto  unmapped. 

Ircm,  observes  that  but  little  is  as  yet  known  of  the  actual 
economic  ))erf()rmance8  of  compound  high-pressure  non-condensing 
engines,  which  has  induced  Messrs.  Davey,  Paxraan,  and  Co.,  of 
Colchester,  to  make  an  exhaustive  trial  on  one  of  their  40  horse- 
power semi-fixed  compound  engines  at  the  late  Colonial  and  Indian 
Exhibition.  The  results  fully  detailed  in  Iron,  in  its  opinion, 
redound  to  the  credit  of  the  Colchester  firm,  whose  reputation  it 
cannot  fail  to  enhance. 

As  railway  construction  in  England  becomes  more  queiscenfc 
for  reason  that  there  is  little  room  left  for  extension,  our  Colonies, 
writes  TliR  liidldcr,  take  up  the  ruiuiitig  vigorously,  and  opea 
lip  fresh  fields  for  engineering  talent.  C'aiiada,  in  special,  lias,  in 
[iropottion  to  her  population,  built  already  more  railways  than  any 
other  nation  in  the  world.  No  sooner  was  the  Cana<lian  Pacific 
open,  than  it  is  followed  by  a  new  undertaking,  that  of  the 
Hudson's  Bay  Railway,  which  will  be  of  immense  importance  as  a 
supplier  of  bread  and  meat  stuffs  to  this  country. 

The  theatre  of  the  University  College,  Newcastle,  was  lately  tho 
scene  of  some  inifiortaiit  experiments  with  miners'  safety  lamps, 
to  test  their  capabiliti<-s,  in  dangerous  air  currents.  Tiie  Morgan 
lamp  could  not  be  exploded  after  several  trials  by  the  inventor 
and  others.  The  (iray  lamp  exploded  in  10  seconds  ;  the  Evan 
Thomas  lamp  exploded  in  10  seconds  ;  the  bonneted  Miieseler  was 
not  exjiloded  in  the  first  trial,  but  exploded  in  10  seconds  in  the 
second  trial.  The  Ashworth  Davis  was  not  exploded.  Marsant 
A  (two  gauzes)  was  not  exploded  in  IJ  minutes'  trial,  but  ou  a 
«econ<l  test  it  ex[>loded  in  30  seconds.  The  Marsant  (from  Clayton 
Cross  Colliery,  two  gauzes),  exploded  in  35  seconds.  Clifford's 
lamp  was  not  exploded  after  trial. 
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PUBLIC  WOEKS  DEPARTMENT. 
India,  25th  December — 

18th  December. — Lieutenant  O.  M.  R.  Thackwell,  R.E.,  Assistant 
Engineer,  1st  Grade,  sub  pro  tern.,  N.-W.  P.  and  Oudh,  temporarily 
emloyed  on  State  Railways,  is  transferred  permanently  to  State 
Railways,  and  jwsted  to  the  Establishment  under  the  Director 
Oeneral  of  Railways. 

22nd  December. — Mr.  J.  Mackenzie,  Honorary  Assistant 
'Engineer,  2nd  Grade,  Punjab,  is  transferred  to  Burmah. 

23rd  December. — P.  W.  D.  Notification  No.  342,  dated  4th 
December  1886,  transferring  Lieutenant-Colonel  E.  N.  Peters, 
E.  E.  Executive  Engineer,  1st  Grade,  to  Burmah,  is  cancelled, 

Burmah  11th  December. 

7th  December. — Mr.  T.  E.  Owen,  Executive  Engineer,  1st 
Grade,  reported  his  arrival  at  Rangoon  on  the  forenoon  of  this 
date. 

Mr.  Owen's  service-*  are  placed  at  the  disposal  of  the  Engjneer- 
in-Chief,  Burmah  State  Railway. 

In  anticipation  of  the  sanction  of  the  Secretary  of  Sate  to  the 
eonstnictioii  of  the  Tounghoo-Mandalay  (State)  Railway,  and  with 
the  approval  of  the  Government  of  India,  the  Chief  Commissioner 
sanctions  the  appointment  of  Mr.  F.  L.  Dibblee,  Executive  Engi- 
neer, 1st  Grade,  to  the  charge  of  the  Mandalay  division,  extending 
from  the  Mandalay  railway  station  to  the  south  bank  of  the  Myitnge 
ehaung,  a  distance  of  11^  miles,  with  head-quarters  at  Mandalay. 
This  appointment  to  date  from  the  15th  November  1886, 

10th  December. — Mr.  H.  J.  Richard,  Executive  Engineer,  Ist 
Grade,  is  appointed  Superintendent  of  Works,  Upper  Burmah, 
from  the  1st  January  1886. 

N.   W.  P.  ami  Ondh,  iSth  December— 

Buildings  and  Roads  Branch, 

24th  December, — The  followinsj  officers  will  form  the  Engi- 
neering Establishment  of  theRohilkhund  and  Kumaun  Division ; — 

ROHILKHUND. 

Divisional  Engineer. 
Mr.  J.  W.  Alexander,  Executive  Engineer,  1st  Grade. 
District  Engineers. 
•  1.  Mr.  R.  f^.  B.ittie,  Executive  Engineer,  2nd  Grade,  Bijnor. 

2.  „  .J.  H.  P.  Forsyth,  Executive  Engineer,  4th  Grade, 
Moradabad, 

3.  Mr.  R.  D.  M.  Lang,  Assistant  Engineer,  1st  Grade,  Bareilly. 

4.  „    E.  A.  W.  Phillips,  Assistant  Engineer,  1st  Grade,  Budaun. 

5.  „  S.  Peart,  Honorary  Assistant  Engineer,  1st  Grade,  Shah- 
jahanpore. 

Kumaun. 
Divisional  Engineer. 
Mr.  F.  H.  Ashhurst,  Executive  Engineer,  2nd  Grade. 
Honorary  Lieutenant  P.  J.  Ryan  Asst.  Engr,  1st  Grade,  Naini  Tal. 

District  Engineers. 
Mr,  L,  B,  Simeon,   Exec,    Engr,  4th   Grade,  Mr.  J.    Thornhill, 
Asst,  Engr,  1st  Grade  ;  Mr.  R.  J,  Powell,  Asst,   Engr,    Ist   Grade, 
Special  Temporary  Sub-division,  Ranikhet  Road. 
The  following  officers  are  transferred  : — 

Mr,  C.  J.  Sheridan,  Executive  Engineer  2nd  Grade,  lately  Sub- 
divisional  Officer,  Moradabad,  to  Meerut  Provincial   Division    . 

Mr.  A.  H.  Ashton,  Assistant  Engineer  1st  Grade,  Sub-divisional 
Officer,  Bareilly,  to  Allahabad  Provincial  Division. 
Irrigation  Branch. 
18th  December. — Mr.  C.  A.  T.  Dodsworth,  Executive  Engineer, 
4th  Grade,  sub.  pro.  tem.,  is,  on  return  from  medical  leave,  posted 
to  the  Anupshair  Division  Ganges'Canal,  rice  Mr.  S.  Athim,  Assist- 
ant Engineer,  Ist  Grade,  transferred  to  the  Bulandshahr  Division 
Ganges  Canal. 

Assam,  I8th  December — 

11th  December, — Mr.  E.  E.  Nelson,  Executive  Engineer,  2nd 
Grade,  reported  his  arrival  at  Dhubri  on  the  afternoon  of  the  27th 
November  1886. 

Lalla  Brij  Mohan,  B,A,,  C.E.,  Assistant  Engineer,  made  over,  and 
Mr.  R.  E.  Nelson,  Executive  Engineer,  received,  charge  of  the  Office 
of  District  Engineer,  Goalpara  District,  on  the  afternoon  of  the  1st 
December  1886. 

Madras,  2\st  December — 
The  following  posting  is  ordered  : — 

Mr.  W,  C,  Lewis,  Assistant  Engineer,  First  Grade,  to  the  Tank 
Maintenance  Scheme,  for  duty  in  No,  11  Tank  Division. 
Bombay,  iZrd  December — 

Railway. — Captain  J.  Bum-Murdoch,  R.  E.,  Officiating  Deputy 
Consulting  Engineer  for  Railways,  passed  on  the  8th  December  1880 
the  examination  in  Hindustani  according  to  the  Higher  Standard  as 
laid  down  in  Rules  V  and  VI  of  the  General  Order  by  the  Govern- 
ment of  India  No  734,  dated  the  9th  September,  1884. 
Bengal,  29th  December — 

Establishment — Oeneral. 
28th  December. — Mr,  W,  A,  E,  Hanby,  Assistant  Engineer,  3rd 
Grade,  is  transferred  in  the  interests  of  the  public   service  from 
the  Calcutta  to  the  Western  Circle, 

With  reference  to  Bengal  Government  Notification  No,  426 
of  the  10th  instant,  Mr,  F,  Sills,  Executive  Engineer,  2nd 
Grade,  is  attuched  to  the  Office  of  the  Superintending  Engineer, 
Eastern  Circle,  as  Personal  Assistant  to  the  Superintending  En- 
gineer, Mr.  Sills  took  up  the  duties  of  his  appointment  on  the 
afternoon  of  the  15th  instant. 


Establishment — Irrigation. 
28th  December — Posting.— With  reference  to  Bengal  Government 
Notification  No,  433  of  the  8th    instani;,    Mr,  M,    J,  Monckton, 
Executive    Engineer,  3rd  Grade,  is  posted    to  the    Arrah    Divi- 
sion, which  he  joined  on  the  forenoon  of  the  15th  idem. 


ittbtan  ^nginterin^  patent  Register. 

Spkoification,s  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV,  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home  De- 
partment : — 

4tli  December  1886, 

79. — Edward  Schmidt,  Railway  Inspector,  residing  at  Zimmersrode 
Kingdom  of  Prussia,  German  Empire. — For  .improvements  in 
railway   sleepers. 

42.— James  Browa,  of  11,  Seacome  Street,  Liverpool,  in  the  connty 
of  Lancaster,  England,  Engineer,  and  Thomas  Andrew  Porter, 
of  39,  Chesnut  Grove,  Bootle,  also  in  the  county  of  Lancaster, 
England,  Advertismg  Contractor. — For  on  improved  meant  <^ 
and  apparatus  for  climbing  chimneys,  shafts,  columns,  steeples  and 
the  like  erections 

lOT.— The  Cassel  Gold  Extracting  Company,  Limited,  of  167,  West 
George  Street,  Glasgow,  Scotland. — For  an  improved  process  and 
apparatus  for  treating  metals,  alloys  and  especially  auri/eroas  ores 
by  electrolysis. 

131. — George  Bronnen,  Fellow  of  the  Chemical  Society,  of  No.  15, 
Althrop  Road,  Upper  Rooting,  in  the  (bounty  of  Surrey,  England. 
— For  the  preparation  of  extract  and  beverages  from  the  leaves  of 
the  cocoa  plant, 

140. — William  Hood  Gilruth,  Planter,  Ceylon,  late  of  Assam.— For 
separating,  sorting  and  twisting  bruised  and  rolled  green  tea  leaves. 

162--— Henry  Bull,  of  Epsom,  in  the  county  of  Surrey,  in  England,  and 
of  Serampore,  near  Calcutta,  in  the  Empire  of  India,  Brick 
Manufacturer  and  Contractor.  —  For  an  improved  and  more 
economical  method  in  the  formation  of  brick  kilns,  and  c/ 
bumming  ayid  manufacturing  bricks,  tiles  and  other  goods. 

185. — Jolin  G.  Dobbie,|Engineer,  14,  Bridge  Road,  Mazagon,  Bombay.- 
For  ascertaining  and  verifying  the  immersion  and  corresponding 
displacement  of  steam  and  sailing  ships. 

204- — Albert  Marcius  Silber,  of  Wi>od  Street,  Cheapside,  in  the  City  (ft 
London,   England. — For  an  improvement  in  overhead  Lamps. 

205. — Everard  Richard  Calthrop,  of  Malabar  Hill,  Bombay,  Locomotive 
Engineer,  Great  Indian  Peninsular  Railway. — For  "means  of 
holding  window  and  louvre  sashes  for  railway  carriages  and  other 
vehicles. 

11th  December  1886. 

48. — James  Henry  Barber,  of  Blacii stone  Tea  Estate,  Ceylon, — For 
improvements   in  rolling  tea  leaves  in  the  manufacture    of  tea. 

104.  —  Peter  William  Fleury,  of  98,  Lower  Circular  Road,  24PerguDi)ahs, 
Bengal,  India, — For  a  method  of  working  dynamo-electric  light 
machines  by  an  improved  manual-power  motor  adapted  to  India. 

112. — Chaimsonovitz  Prosper  Elieson,  England,  Electrician. — For  t»n» 
provements    in    electrical  accumulator  or  storage  batteries. 

196. — Charles  Ashburnham  Floyd,  of  Eastbourne,  in  the  county  of 
Sua.sex,   Encland. — For  an  improvement  in  hansom  cabs. 

201. — Alexander  Douglas  Larymore,  Depnty  Inspector-General  of  Jails^ 
Bengal,  and  at  present  a  resident  of  Alipore,  near  Calcutta. — For 
the  poor  man's  punlcah  chair  and  baby's  punkah  cradle. 
-Ralph  Smith  Jennings,  of  Baltimore,  Maryland,  United  States  of 
America. — For  improved  means  and  apparatus  for  effecting  the 
dryiny  of  articles  of  merchandize  or  for  like  purposes. 
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SELEOTED  AB8TSA0TS  OF  EECEST  INDUS  SPEOIHOATIONS. 
Working  Dynamo-Electric  Light  Machines.- 104  (1886).— 

Peter    William    Pleury.     The    machine  consists    of    two  driving    shafts 
with     four     crank    handles    turned   by  manual  labor.     The    two   first 
shafts  have   driving   wheels  with    teeth    which   work    two   other    loose 
toothed  wheels  which  turn   loosely  on  two  studs  ;  these  toothed  wheels 
or  carriers   give   motion  to   a  small   pinion    or  toothed  wheel.     On   the 
shaft   of  the  pinion   wheel   is  fitted  a  large   size  heavy  fly-wheel   with 
cutter   rim  turned   true.     From   this   fly-wheel    motion   is    conveyed  jio 
a  small  pulley  of    the  dynamo-electric  machine  by  meina  of    a  leathier 
band,     the  armature  of    which  machine   turns   at  the    rate    of    1,600 
revolutions  per  minute.     The  advantage  gained  by   the  above  arrange- 
ment   of   having   a  heavy  fly-wheel  fixed  on  the  last  shaft  of  the  train 
of    wheels   is  that     the   fly-wheel   acquires   a   great  momentum  owing 
to  its  heavy  weight  and  great  velocity,   and  it  thus  becomes  a  storer  or 
accumulator    of   mechanical     energy.     The   machine    is   thfreby   better 
enabled   to   overcome    the   sudden    ucequal     resistance   caused   by   the 
powerful  electric  current    and    magnetic    attractions  in  the    dynamo- 
electric     machines.     The    whole    apparatus   ig  substantial,     cheap    and 
portable,   and   when    fixed  on  wheels  can  be  drawn   by  two  coolies.     It 
is  well   adapted   for  the   following    purposes :  searching   for  an    enemy 
in    time   of  war ;    lighting     up   a   camp    at   night   or   throwing   it   into 
darkness  ;   instantly   if  required  striking   or   pitching  a  camp  at  night ; 
assisting   troops    embarking    and     disembarking     or   crosi-ing   rivers    or 
swamps   at   night ;    signalling    at    night   with    the    ordinary    Military 
Code  or  adapting   it  to  a  heliograph   at   a  email   cost  ;  exploding   mines 
hastily    constructed   to   destroy   earthworks,   forts,  buildints,  &c.,    with 
perfect   safety    to     the   exploding    party  ;    firing     torpedoes    in    naval 
warfare  ;    lighting  up  band  stands,  evening  garden    i>arties,    fetes,  durbar 
halls,  &c. 

Improved  SOOrkee  Mill— 210  (1886.)— CTtari^s  Sheppard.  The 
object  of  this  invention  is  to  provide  more  efficient  means  than  at  present 
exists  for  reducing  bricks  or  brick  ends  to  powder  called  soorkee, 
and  for  reducing  other  substances  to  be  pulverized.  The  brick  ends 
or    other    substances  to    be    reduced  are   fed   through   a    hopper  into 
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a  cylindric*!  chamber  on  to  »  rapidly  revolving  pUU-.  This  plate 
hM  anjtuberof  bK<k»  or  hammers  firmly  rivette.1  to  it,  at  suitable 
dwUacM  apart  uu  i«  iipiwr  •urfac's  ainli«  surrounded  by  a  cylindrical 
'■nunc  lonnwi  of  irvm  ot  bird  steel  bars,  pl*ce<l  at  the  nKiuired 
SiWaoH  apart  from  each  ether,  acorviing  to  the  degree  of  fineness  to 
vUBhikiadanred  to  rwluce  the  material,  so  that  on  the  substince  to  be 
■«l*«fi>»<  being  fed  through  the  hopper  it  falls  on  t.  the  revolving  pl«t«, 
Md  »  there  met  by  the  blocks  or  hammers  rivetted  to  it,  and  forcibly 
drina  against  the  iron  or  steel  bar*  forming  the  grsting.  All  the  material 
tkat  is  broken  fine  enough  by  the  fir<t  blow  to  i«a»*  between  the  bars 
•Kkpea,  and  that  portion  which  is  not  br..keu  fine  enough  to  pass  the  grat- 
is by  the  first  blow  from  the  revolving  blocks  or  hammers  falls  back  on 
•^tha  pUte.  and  is  returned  over  and  over  again  by  the  action  "f  the 
Uoek*  or  hammers  until  the  whole  of  the  material  has  been  pulverized 
•ad  drtveu  thr-ugh  the  grmting  into  the  chamber  suitably  formed  to 
•Uow  of  ita  removaL 


PATENTS,  TRADE  MARKS,  DESIGNS. 

J.VDIAy  Eyul.yEERlSG  now  otftr  to  Inveutore  generally 
the  advantages  of  their  Patents  DKrARTMSST. 

PateiiU  procured  and  DeoigiiB  and  Trade  Marks  registered  in 
allpartji  of  the  world. 

Ttie  sale  or  working  of  inventions  negotiated. 

Corresjiondents  or  Kepresentatives  in  till  countries. 


of  Hooghly  opened  its  eyes  to  the  wisdom  of  accepting  the  pimciple, 
and  SHoHioning  a  particular  scheme  for  the  construction  of  a  light  rtiil- 
wav  on  the  JuggutbuUubpore  road  iu  the  Howrah  district  The  project 
has  stood  over  tbr  reasons  that  are  not  to  be  regretted.  The  subject  has 
U..W  t.>  be  disposed  of  by  the  District  Board  of  Howrah,  which  has 
acquired  independence  as  a  local  authority  under  the  Local  Self-Govern- 
inent  Act  A  similar  scheme  has  been  started  t.y  the  people  in  the 
district  of  Hooghly,  and  is  making  rapid  progie.-e.  It  is  a  movement 
exactly  in  harmony  with  the  more  manly  aspirations  to  which  the  In- 
dians  as  a  nation  are  awakening.  The  projectors  of  the  Howrah-Seakhal 
Tramway  should  be  congratulated  upon  the  results  that  h  .ve  attended 
their  efforU  in  securing  shares,  if  what  we  hear  be  a  fact,  that  native 
capital  to  the  extent  of  a  lakh  and  thirty  thousand  rupees  lias  been 
promised,  with  a  tendency  to  rise  to  a  much  higher  amount.  Indeed, 
it  is  eminently  desirable  that  they  should  be  able  to  prove  the  under- 
taking a  purely  indigenous  enterprise.  If  they  can,  this  would  give  a 
new  sUrt  to  the  national  life  of  India,  or  of  Bengal  at  any  rate.  Other 
districts,  finding  such  a  thing  possible,  will  no  doubt  in  rapid  succession 
follow  it.  The  promoters,  we  understand,  are  now  engaged  in  getting 
up  their  application  for  the  local  authorities  to  consider,  an^  it  is  said 
they  will  form  themselves  into  a  joint  stock  company  in  going  up  to 
Government  for  final  sanction.  We  ought  to  be  reluctant  to  anticipate 
any  dirticulties  in  obtaining  the  unanimous  consent  of  the  District  Boards 
of  Hooghly,  Howrah,  and  the  Municipal  authorities,  who  are  all  con- 
cerned. 


(Extracts. 


DEHKA  DOON  RAILWAY. 

Ix  April  last  the  Ooveniment  of  India,  in  the  Public  Works  Department, 
£jj  ^  •  ■  -■      '.  .:al  Qo»ernin-at  on  the  «ut>j«ot  of  the    proposed    Itail- 

^,.  >  Debra  and  lUjoore,  «ng;;e.<ted  that  a<  a  llnilway  to  the 

jy^ ,l«ir«ble  whenever  financial  arrangements  for  its  con- 

gtrnction  might  be  practicable,  irrespective  of  whe'her  the  Association 
who  have  during  the  Ust  ihrreor  four  years  oeen  working  towards  that 
end  mght  be  able  t  >  uu  leruke  it  .ir  not.  His  Honour  the  Lieutenant- 
Governor  should  uke  atlvaiitage  c,(  the  first  convenient  opportunity  to 
depute  an  officer  t-)  go  over  the  ground  aud  report  practically  on  the  pro- 
ject. .Xud  8ub<e>iuentiy,  after  receiving  from  the  Ass  'ciation  a  revision  of 
the  project,  which  greatly  improve,!  the  gradients,  andconsi.lerably  reduc- 
ed the  cost,  tue  Goverument  o-  India  said  to  the  deputation  that  went  to 
Smla  last  July  that  they  would  not  be  in  a  position  to  say  anything  more 
•a  the  mbjeot  until  they  Bh<mld  have  received  the  report  of  the 
examination  of  the  line  by  the  officer  t^i  be  ileputed  by  the  Govern- 
Bent  n'  the  !Jorth-We«tern  Provinces  and  Oudh  for  the  purpose,  with  the 
lemarks  of  the  Local  Government  therecm. 

We  hear  t»at  the  Local  G  •venuneut  have  now  intimateil  to  the  Associa- 
tion that  Mr  B  L  Hunt,  Executive  Engineer,  has  been  deputed  to  go 
over  the  line  and  re|x>rt  upo  i  it,  an<l  that  he  may  be  expeoed  at  Hardwar 
for  that  puqxiee  during  either  the  last  week  in  November  or  the  first  week 
in  December  It  has  also  been  auiiounceii  that  after  receipt  of  Mr. 
Bunt's  reoort  Major  Qracey,  B  B.,  the  Asaietaut  Secretary  to  the  Local 
OoTerum»nt,  P.  W.  Department,  will  pay  a  flying  visit  to  the  line,  and 
eonfer  with  the  promoters. 

The  qiieationa  of  the  probable  cost  of  constructing  the  railway,  and  of 
the  amount  at  which  the  working  expenses  <mght  to  be  estiinatel,  as  to 
both  of  widch  there  has  been  much  controversy  between  Government  and 
the  Association,  ought,  therefore,  S'WO  to  be  settled  aud  an  agreement  will 
than  be  poeaiole  a*  to  its  pruapecta  of  net  revenue.  As  to  the  probable 
•mount  uf  gross  revenue  we  bear  that  there  never  has  been  any  controversy 
tokoag  thoM  contultad. 


DISTRICT  TRAMWAYS  IN  BENGAL. 

Th«   idea   of   openini  up  the  interior  of  the  country  by  means  of  tram 

Una*  first  originated  with  the  government  of    Sir    Rivers   Thompson.     It 

wu   at   the   instance   of  Lieutenant-Colonel  Neill,  as  Under  Secretary  to 

the  OoTcmment  of  Bengal  in  the  P.W.D.,  that  the  Road  Cess  Committee 


BRADFORD  LESLIE. 
Thb   Hattiman,   in  noticing    the  completion    of  the    Hooghly    Bridge, 
refers  t.i  the  many  successful   engineering   works  of  Mr.  Bradford  Leslie, 

go  imiiierous  that  no   one   can    scarcely    arrive  at,    or  leave   the    city, 

without  '-eiug  reminded  of  some  of  the  works  in  which  he  has  been  en- 
gaged and  carried  out  successfully.  And  our  contemporary  remarks: — 
■' Such  ii  Mr.  Bradford  Leslie's  retiring  nature,  that,  in  spite  of  his 
distinguished  services,  he  is  probably  known  to  few  of  our  ;eadersby 
name,  aud  to  hardly  any  even  by  sight.  He  is  a  citizen  to  be  proud  of 
nevertheless."  Yes— this  is  the  case,  undoubtedly;  and  yet,  beyond  the 
two  simple  letters  C.  E.,  Mr.  Leslie  makes  no  demand  upon  the  alphabet, 
He  is  not  found  among  the  Stars  of  India  that  twinkle  for  a  brief  space, 
scarcely  known  and  soou  to  be  forgotten.  Men  who  hardly  know  a  Rail- 
way chair  from  a  charpntj  may  be  exalted  to  the  firmament,  and  on  the 
strength  of  their  ignorance,  rather  than  their  knowledge,  are  exalted,  and 
are  supposed  to  shine  for  a  brief  period,  though  doomed  to  a  sudden  and 
complete  eclipse  that  will  never  pass  away.  But  plain  "  Bradford  Leslie', 
—a  name  that  is  often  honoured  by  the  omission  alike  of  conventional 
prefix  or  affix — will  live  enshrined  in  the  hearts  of  the  peo(i!e  who  sing  of 
"  Leslie  pals,"  and  will  transmit  his  fame  to  their  children.  In  their 
estimation  he  is  greater  than  their  gods.  He  has  bridged  the  unbridgable 
Mother  Gunga,  and  thousands  came  and  wondered  to  see  the  marvellous 
work.  Native  bards  threw  their  wonder  into  song,  and  from  Calcutta  to 
the  source  of  the  Gunga  the  name  of  Leslie  is  as  that  of  one,  and'  that 
not  the  least,  of  India's  pantheon.  Strange  that  the  "  common  people" 
should  have  a  higher  appreciation  of  the  work  and  the  merits  of  such  a 
man  than  those  who  might  he  supposed  to  know  and  to  recognise  the 
services  such  men  perform.  Possibly,  the  innate  modesty  of  Mr.  Leslie, 
of  which  our  contemporary  speaks,  may  have  led  him  to  decline  offers  of 
alphabetical  distinctions  beyond  that  which  he  bears  in  virtue  of  his 
profession.  He  has  been  a  successful  man,  and  besides  liis  own  ability 
he  has  known  how  to  select  men  to  carry  out  his  plans.  It  w.uld  be  well 
for  the  country  if  a  similar  conjunction  of  faculties  were  found  in  the 
administratiou.     The  alphabet  is  a  poor  substitute. 

Paper  Making  in  Hong-Kong. — We  hear  from  a  Chinese 
source  that  preparations  are  being  made  for  starting  a  large 
paper-work  near  Shau-ki-wan.  A  manager  has  besn  obtained 
from  Shanghai,  and  already  coiwiderable  purchases  of  ground  have 
b«en  made.  The  works  are  to  be  carried  on,  it  is  said,  by  a  com- 
pany, the  shares  of  which  have  been  already  largely  taken  up  by 
the  wealthier  Portuguese  and  Chinese  Hongs.  Building  opera- 
tions will  be  begun  in  less  than  a  month. 


Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 
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INDIAN  TELEGRAPH  DEPARTMENT. 

Of  all  the  branches  of  administration  under  the  Indian 
Government,  the  Post  and  the  Telegraph  departments 
have  attained  a  state  of  efficiency  of  which  any  European, 
nation  might  well  be  proud.  The  fame  of  their  manage- 
ment, which  has  effected  such  glorious  results,  has  spread 
to  the  Continent,  and  it  was  a  well-nierited  compliment 
which  Germany  paid  us  when  she  sent  an  expert  to 
enquire  into  the  system  on  which  the  postal  service  is 
worked  here,  and  to  take  home  a  few  "  wrinkles  "  for  the 
_^ benefit  of  the  Fatherland. 

The  Telegraph  service  has,  of  course,  been  inaugu- 
rated more  recently,  but  the  huge  proportions  to 
which  it  has  developed  in  respect  of  the  enlargement 
of  the  area  of  its  operations,  the  increase  in  traffic  and 
revenue,  and  in  both  the  speed  and  accuracy  of  transmis- 
sion, conclusively  prove  the  soundness  of  the  policy  which 
has  guided  the  Department.  Its  advantages  have  been 
clearly  placed  before  the  people  of  the  country,  who 
have  not  been  slow  in  profiting  by  the  extension  of 
lines  to  the  centres  of  native  trades  and  industries. 
There  has  been  scarcely  a  single  year  in  which  these 
returns  have  shown  a  tendency  to  abate.  On  the  contrary, 
they  have  gone  on  steadily  advancing  with  leaps  and 
bounds.  It  is,  therefore,  gratifying  to  find  from  a  Resolu- 
tion of  the  Government  of  India  published  last  week  that 
during  the  year  188.5-86  the  progress  made  by  the 
Department  was  admirable,  as  will  be  apparent  by  con- 
sulting the  following  figures.  The  length  of  linos  was 
increased  by  2,123  miles  of  new  lines,  making  a  total  of 
27,510  miles.  The  length  of  wires  was  increased  by  6,507 
miles  to  a  total  ol  81,480  miles,  and  the  aumber  of  new 
offices  opened  to  the  public  was  176.  On  the  other  hand, 
the  number  of  messages  sent  from.  Departmental  offices 
only  was  2,289,938,  showing  an  increase  of  274,841  (above 
60  per  cent,  of  these  being  Inland  Private  telegrams)  or 
more  than  13  percent,  over  the  number  for  the  previous 
year;  and  the  total  receipts  from  the  despatch  of  telegrams 
amounted  to  Rs.  39,61,052,  an  increase  over  the  previous 
year  of  Rs.  4,63,025.  This  sudden  large  augmentation 
of  Message  Revenue  was  in  part  due  to  the  events  on  the 
North-West  Frontier  at  the  beginning  of  the  year,  and 
the  Military  Operations  in  Burmah  during  its  close  ;  still, 
the  receipts  from  the  Inland  Private  trafiic  was  satis- 
factory, being  Rs.  16,38,000  or  R.s.  1,33,000  more  than  ia 
the  previous  year.  The  falling  off  in  the  receipts  from 
Foreign  Private  telegrams  is  very  properly  attributed  to 
the  steady  decline  in  the  value  of  silver.  Comparing 
these  figures  with  those  for  1883-84  we  observe  that  the 
length  of  lines  has  been  increased  by  17'9  per  cent.,  the 
number  of  offices  by  277  per  cent.,  and  the  revenue  from 
Messages  only  (excluding  those  sent  from  other  than 
Departmental  offices)  has  risen  by  23  per  cent.,  while  the 
working  expenses  have  also  diminished  by  3'4  per  cent. 
during  the  past  three  years. 
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The  initiatioQ  of  two  important  refomis — the  open- 
ing out  of  offices  worked  by  extra  Departmental 
Agency,  in  connection  with  the  Post  Office,  iind  the 
system  of  "  deferred  telegrams" — has  contributed  in 
no  small  degree  to  the  effective  working  of  the 
present  system,  and  to  the  great  relief  invariably  afforded 
to  the  offices  and  lines.  The  former  constitutes  two-thirds 
of  the  agency  employed,  and  the  latter  contributes  G31') 
per  cent  of  the  entire  traffic — thus  marking  an  era  in 
the  development  of  the  Department.  Since  1881-82 
the  number  of  Departmental  offices  has  been  nearly 
doubled ;  the  gross  revenue  has  risen  froniRs.  38,54,212  to 
Rs.  .11,10,986  in  the  year  under  review;  the  charges  against 
Revenue  Account  have  increased  from  Rs.  32,3o,64'4  to 
R&  36,18,695  only,  and  the  nctt  revenue  from  Rs.  C,18,.5G8 
to  Rs.  14,92,291.  The  Capital  expenditure  at  the  close 
of  1885-86  wasRs.  .3,83,16.760,  of  which  about  Rs.  29^ 
lakhs  was  expended  during   the  3'ear. 

At  the  ordinar)'  quiuijuennial  International  Telegraph 
Conference  held  in  Berlin  in  18S.5,  India  was  ably  represent- 
ed by  Colonel  Sir  J.  Bateman  Champain,  RE.,  Director-in- 
Chief  of  the  Indo-European  Telegraph  Department,  a-ssist- 
ed  by  Mr.  C.  H.  Reynolds,  a  Superintendent.  Among 
other  concessions  the  reduction  of  rates  on  messages  be- 
tween India  and  the  United  Kincdom  was  from  francs  5.60 
to  francs  5  per  word,  or  from  4>t.  Td.  to  48.  as  levied  in  the 
United  Kingdom.  "  The  continued  heavy  fall  in  exchange," 
says  the  report,  "has,  however,  prevented  the  Indian  public 
from  benefiting  by  a  reduction  which  was  obtained  with  con- 
siderable difficulty  by  India's  representatives,  and  the  only 
satisfaction  .so  far  gained  by  it  in  India  is,  that  it  has  ren- 
dered unnecessary  any  material  increase  over  former  rates. 
The  position  of  this  country  in  this  matter  will  be  under- 
8too<l  when  it  Ls  stated  that  the  international  tariffs  are  all 
calculated  in  effective  francs,  i.e.,  francs  in  gold,  in  the  e(iui- 
valent  of  which  all  obligations  with  other  countries  have 
to  be  settled.  It  is  evident,  therefore,  that  the  public  must 
pay  more  in  depreciated  rupees  for  telegraph  services 
valued  in  gold  in  proportion  as  silver  falls  in  com- 
parison with  cold  in  the  world's  markets." 

With  such  a  large  increase  of  business  as  we  have  ad- 
verted to  above,  the  workshops  were  fully  employed  during 
the  year,  and  the  erection  of  new  buildings  gave  a  groat 
impulse  to  the  endeavours  of  this  Department  to  sub- 
stitute articles  of  local  manufacture  for  those  hitherto 
imported.  In  this  connection  we  would  invite  the  notice 
of  capitalists  in  this  country  to  certain  significant  facts 
dischwied  in  the  Report  on  Workshops  and  Stores.  Of 
'h  -tores  purchased  during  the  year  under  notice  about 
1  o  lakha  were  expended  on  articles  of  foreign  manufac- 
ture, including  freights  and  landing  charges,  while  stores 
purchased  here  cost  only  two  lakhs.  Here  is  a  wide  field 
for  investment,  which  is  thoroughly  neglected  by  Indian 
enterprise,  especially  in  the  case  of  goods  the  materials 
for  which  are  ready  to  hand,  and  which  have  to  be  im- 
ported, at  a  heavy  outlay,  to  England  and  the  Continent 
We  merely  throw  this  out  as  a  hint  for  the  benefit  of 
those  who  may  desire  to  enter  into  a  safe  competition 
and  who  would  thereby  materially  help  to  develope  the 
raoarces  of  India. 


ATTITUDES  OF  INDIAN  WORKMEN. 
In  the  course  of  a  post-prandial  speech  at  one  of  the 
entertainments  given   to    the  Institution   of  Mechanical 
Engineers   and    their   Belgian   visitors,   at   the  meeting 
held  in   London    in  August  last,    the  President  created 
some  amusement  by  making    a    comparison  between  the 
attitudes   of  English    and   Indian    mechanics    when    at 
work.     An  English  engineer-apprentice,   he  said,  thought 
not  a  little  of  his  skill   and   prowess,   when   he  was    able 
to    chip  and    file,    truly   and   expeditiously ;   the   work 
operated  upon  being  held  firmly  in   a  vice,  beside   which 
he  himself  stood  erect,   on   a   firm  and  level  floor.     He 
would,  however,  advise  any  such  self-sufficient  apprentice 
to  go  to  the   Indian    and  Colonial  Exhibition  at   South 
Kensington,  aud  there  watch  for  a  time,  as  he  had  done,  the 
much  more  skillful,  and  therefore  much  more  meritorious, 
way  in   which   the  Indian   metal-worker  did    his   work. 
He  was  filing  the  exterior  surface  of  a  small  brass  cylinder, 
closed  at  one  end  and  open  at  the  other  ;  in  form  something 
like  a  drinking  glass.     He  made  use  of  no   such     rough 
and   rude  implement  as  a  steel  vice  to  hold  his  work,  for 
that  miji^ht  have  flattened  or  distorted  it.     Besides,  after 
a  stroke  or   two  with  the   file,  there  would  have  been  the 
irksome  necessity  of  slackening,   turning,   and   gripping 
again.     Our    Indian  fellow-subject  had    a  better    plan 
than     that.     He  sat    on  a    mat   with    his   legs   drawn 
up  in  such  a  way  that    the  inner  surfaces  of  his  knee 
joints   were    on    either  side,    in  close   proximity   to  his 
auditory  organs ;  whilst  his  arms  hung  externally  to  his 
nether  limbs.     Four  of  the  digits  of  his  naked  left  foot 
were  inserted  into  the  open  mouth  of  the  brass  cylinder, 
lying   as    it   did,   horizontally  on     the   mat;  where  the 
fifth  or  largest  one  gripped  it  from  the  outside.     Here 
was  a  natural  vice  ;  and  one  which  the  user  had  the  power 
of  relaxing  and    re-tightening  at   each  stroke  of  the  file  ; 
besides  giving  the   work   that  slight   rotary   movement 
or  "  feed  forward"  which   would   obviously  be   necessary. 
Now  he  invited  each  and  all  of  their  younger  members, 
(he   would  not   suggest  the   older  ones),  when  next  they 
found    themselves    in    the    retirement   of   their  private 
chambers,  to  see   whether   they  could    place   themselves 
in    the   position   he     had    attempted   to    describe   even 
without  doing  any  work  at  all.     And  if,  as  he  strongly 
suspected,   they   could   not,   then   he   thought  he  might 
fairly  ask  them   to   think   less   of  themselves,   and   more 
of  those   Indian    artificers,    whose    work   was   so   much 
admired,  but   whose   modes  of  operating   had   hitherto 
been  so  little  known  in  this  country. 

THE  PLEA  FOR  IRRIGATION  WORKS 
IN  MADRAS. 
The  old  question  of  canals  vtirsus  railways  has  been 
revived  by  General  Rundall  at  Home  by  a  Paper  on  the 
"  River  Systems  of  Southern  India,"  wherein  the  action 
of  the  British  Government  in  not  doing  all  it  should  in 
respect  to  the  extension  of  irrigation  in  that  part  of  the 
Peninsula  is  severely  commented  on  and  exposed.  The 
issue  of  the  relative  advantages  of  land  connnunications 
and  agricultural  improvements  is,  we  think,  beside  the 
question,  m  to  our  view  "  the  railway  "  is  of  the  greater 
importance  to  the  country,  whether  from  the    stand-point 
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of  famine  protection  or  material  benefits  at  large.  Those 
who  hold  up  the  Cauvery,  Kistna,  and  Godaveri  systems 
as  examples  of  the  immense  value  of  irrigation  works, 
forget  that  the  benefits  are  only  local,  and  due  to  favour- 
able circumstances  of  a  special  nature — to  wit,  deltaic 
areas — which  do  not  always  obtain.  By  this  wo  do  not 
mean  to  depreciate  the  labors  of  Sir  Arthur  Cotton  and 
others  on  the  systems  named,  but  we  must  certainly 
deprecate  undue  assumptions  and  wrong  conclusions  with 
respect  to  the  same. 

Again,  the  Tougabudra  project  is  always  brought  for- 
ward as  a  scheme  that  might  accomplish  wonders,  while 
the  total  failure  of  the  late  Madras  Irrigation  Canal 
Company  and  the  existence  of  that  "white  elephant," 
the  Kurnool-Cuddapah  Canal,  which  derives  its  source  from 
the  Tongahudra  river,  is  innocently  ignored.  It  is  unjust 
to  the  Madras  authorities  to  say  that  they  are  not  sufiici- 
eutly  alive  to  the  importance  of  turning  to  account  the 
available  waters  of  its  many  rivers.  We  need  only  refer 
to  the  Lower  Coleroon,  Rushikulya,  or  Sungum  projects 
to  upset  the  charge.  Nor  have  the  Madras  authorities 
been  negligent  in  regard  to  what  the  opposition  designate 
as  "  the  storage  embankment  of  water."  The  Tank  Main- 
tenance Scheme  shows  that  it  has  acted  on  the  wise  prin- 
ciple of  restoring  and  preserving  existing  reservoirs — in 
completing  and  perfecting  rather  than  launching  into 
fresh,  costly,  and,  perhaps,  dubious  undertakings. 

There  can  be  no  doubt  that  irrigation  can  do  much 
towards  rendering  certain  localities  independent  of  the 
seasons,  but  the  fact  remains  that  railways  can  do  more 
towards  mitigating  scarcity  as  a  means  of  transporting 
food  from  localities  where  it  is  in  abundance  to  where  it  is 
wanting.  The  possibilities  on  this  head  were  fully  de- 
monstrated in  the  instance  of  the  Madras  famine,  which 
cost  ten  millions  sterling  and  four  million  lives,  and 
which  might  have  been  prevented  had  the  railway  system 
of  the  country  been  developed  as  rapidly  and  largely  as  it 
deserved. 


their  horses  from  Lahore,  it  may  be  assumed  that  the  local 
scheme  will  have  the  pick  of  the  stock,  and  add  much  to 
tlie  popularity  of  its  working.  The  success  so  far  achieved 
has  been  productive  of  good,  for  we  are  informed  that 
a  Tramway  is  about  to  be  constructed  at  Rawal  Pindi. 
Nor  is  it  likely  that  the  example  set  by  the  enterprise  of 
Lahore  will  end  there.  A  number  of  other  lines  are  in 
contemplation,  requiring  only  the  persevering  energy  dis- 
played at  Lahore  to  become  accomplished  facts — remu- 
nerative and  popular. 


gioUs  anb  Commcixta. 


THE  LAHORE  TRAMWAY. 
The  success  of  all  public  undertakings  depends  mainly 
upon  the  working  capability  of  the  directing  power. 
We  can,  therefore,  congratulate  the  shareholders  of  this, 
the  first  Tramway  scheme,  not  only  of  the  Punjab,  but  of 
Upper  India,  that  the  carrj-ing  out  of  their  project  was 
entrusted  to  such  hands  as  Messrs.  Robson  &  Co.,  of  Lahore, 
whose  extensive  establishments  possess  all  the  recjnir- 
ed  agency  and  appliances  for  the  undertaking.  The 
laying  do^vn  of  the  line,  the  construction  of  the  necessary 
carriages,  and  the  erection  of  a  large  range  of  buildings 
have  all  been  carried  out  with  expedition  and  satisfaction, 
as  well  as  a  supply  of  good  horses  arranged  for  or  secured. 
The  result  is  that  the  first  section  of  the  Tramway  has 
been  already  thrown  open  for  traffic,  and  things  are  so 
assuring  in  connection  with  the  prospects  of  the  scheme, 
that  extensions  are  spoken  of  to  Meean  Meer,  Shalimar, 
and  Niaz  Beg.  The  cars  are  said  to  be  quite  lightly  con- 
stnicted,  and  capable  of  carrying  24  passengers  in  each. 
They  arc  drawn  by  single  horses,  and  considering  that  all 
the  Tramways  of  Calcutta,  Bombay,   and   Kurrachee  get 


Boiler  Insurance.— The  Chief  Engineer  and  Man- 
ager of  the  Boiler  Insurance  and  Steam  Power  Company, 
Limited,  Manchester,  writing  to  us,  under  date  the  6th  De- 
cember last,  says : — "  I  am  interested  to  learn  that  the 
question  of  Boiler  Inspection  is  beginning  to  occupy  atten- 
tion in  India.  The  Government  here  are  moving  in  the 
matter  of  compulsory  Inspection  of  all  land  boilers, 
and  they  intend  to  bring  in  a  Bill  with  that  object  next 
Session,  if  practicable. 

A  Bright  Prospect. — The  country  between  Kassauli 
and  Simla  is  said  to  be  rich  in  silver,  lead,  and  copper, 
but  there  being  no  convenient  supply  of  fuel  they  can- 
not be  worked  successfully.  Coal,  however,  has  been 
found  near  enough  to  become  available  when  the  railway 
is  made,  and  its  good  quality  and  abundance  indicate 
that  the  financial  argument  against  the  railway  is  not 
only  a  chimera,  but  an  obstacle  to  the  development  of  the 
resources  of  a  now  comparatively  barren  district. 

Beheea  Sugar-Cane  Mill. — As  far  back  as  1879  we 
had  occasion  to  make  known  to  the  Australian  planting 
community  this  portable  cane-mill,  which,  if  we  re- 
collect aright,  was  then  noticed  by  the  Pioneer  for  the 
first  time.  We  have  since  watched  with  interest  the  pro- 
gress of  the  gi'owth  of  the  popularity  of  this  excellent 
machine,  which  is  now  sold  by  thousands  in  the  sugar-pro- 
ducing districts  of  India.  From  our  own  observation  in 
Oudh  of  the  system  adopted  by  the  Patentees  for  intro- 
ducins:  their  Mills  among  the  na^ve  sugar-growers,  we 
are  not  at  all  surprised  at  its  success,  which  is  as  much 
due  to  well-directed  energy  and  judicious  action  as  the 
many  mechanical  advantages  undeniably  possessed  by  the 
appliance. 

The  Agra  Boring. — The  artesian  well  boring  opera- 
tions at  Agra,  having  been  continued  by  the  Munici- 
pality for  some  time  after  geological  experts  had  declared 
all  chance  of  reaching  a  water-bearing  stratum  had 
ceased,  was  finally  ordered  to  be  abandoned,  and  the  opera- 
tion of  drawing  the  pipes  is  now  in  hand.  The  failure, 
80  far,  of  the  experiment  is  to  be  regretted  ;  but  there 
seems  no  reasons  why  a  further  trial  should  not  be  made 
in  a  more  favorable  locality  and  with  improved  apparatus. 
The  Lucknow  water-supply  must  ere  long  be  seriously 
considered,  and  in  view  of  the  enormous  advantages  that 
would  accrue  to  the  whole  of  the  province,  should  an 
artesian  well  boring  turn  out  to  be  feasible,  there  seems 
every  reason  for  not  allowing  the  experiment  to  fall  to 
the  ground  on  account  of  the  failure  at  Agra. 

Proposed  Artesian  Boring  in  the  Sunderbuns. — 
We  are  informed  that  the  Port  Canning  and  Land  Im- 
provement Company  pvirpose  improving  their  property 
at  the  Mutlah  emhouckwre,  by  sinking  an  artesian  well 
with  the  view  of  obtaining  fresh  water.     We  believe  that 


16 


INDIAN  ENGINEERING. 


[January  8,  '87. 


it  is  the  intention  of  the  Conjpauy  to  bore  to  tho  depth 
of  250  feet  in  the  first  instance.  This,  we  think,  is  all 
that  will  bo  ueeessan-,  for  the  results  of  the  Fort  William 
btwing  show  that  "  there-  are  no  sprinjfs  but  of  salt  water 
likely  to  be  met  with  in  the  vicinity  of  Calcutta  withni 
70  or  SO  feet  of  the  surface ; "  and  it  was  further  shown 
that  "there  an^-  fresh  water  springs  at  a  depth  not  exceed- 
ing 130  feet,  and  that  their  source  is  of  suBScient  height  to 
allow  them  to  rise  to  within  4  or  5  feet  of  the  surface  ot 
the  most  elevated  lands  on  the  banks  of  the  Hooghly." 

Paper-making  is  India.— We  learn  that  the  Titaghur 
Mill  is  about  increasing  its  plant,  which  will  tend  to  lessen 
the  cost  of  paper  in  the  Bengal  market,  and,  doubtless, 
affect  foreign  importation  to  some  extent.  Calcutta  supplies 
both  Madras  and  Burmah  in  respect  to  some  of  their 
wants  in  the  matter  of  stationery.  We  are  informed  that 
in  Miulras  alone  last  ye;u-  "  local  purchases"  of  stationery 
excoedeti  2i  lakhs  of  rupees,  and  that  this  was  mainly 
due  to  the  substitution  of  printing  paper  manufiictured 
by  the  Bally  Mills  Company  for  similar  paper  formerly 
got  out  from  Eim)])e.  It  was  recently  suggested  that  the 
card  board  for  Railway  tickets  used  in  India  might  be 
manufactured  by  the  Pajier  Mills  of  the  countrj',  but 
such  a  suggestion  could  oijly  have  been  made  by  some 
one  ignorant  of  the  fact,  that  the  card  board  in  (juestion 
demands  special  appliances  restricted  in  England  to  only 
one  or  two  establishments  which  supply  the  like  require- 
ments of  the  Continent  of  Europe  and  other  countries. 

W(XJDEN  Pavements  in  Calcuita. — Our  attention 
has  been  iuvitetl  to  the  Gate  and  Portico  roadways  of  the 
E.  I.  R.  Offices,  Calcutta,  where  wood  has  been  used  for 
the  first  time  in  the  Indian  Metropolis  as  a  surfjxcc  material 
for  jMivemeut.s.  In  this  case  the  pavement  consists  of 
rectangular  blocks  of  wood  seven  inches  deep,  set  on  end, 
that  is,  with  the  fibres  vertical,  resting  on  a  bed  of  port- 
land  cement  concrete  four  inches  in  depth.  The  blocks 
are  four  inches  wide,  but  of  variable  length,  and  laid 
diagonally  from  the  centre  line,  herring  bone  bond,  on 
either  side.  Felting  is  interposed  between  the  blocks,  and 
the  interstices  above  filled  in  with  gravel  or  khaimera. 
The  top  edges  of  the  blocks  are  bevelled,  and  the  pavement 
presents  a  neat  appearance.  These  pavements  have  been 
extensively  used  in  Russia  and  America,  and  were  in- 
tr'xlucf*]  into  London  in  183.5.  If  we  recollect  aright  a 
coiiinuuiication  to  the  Scottish  Society  of  Arts  showed 
that  blocks  so  placed  with  the  end  of  the  grain  exposed 
wear  less  than  granite. 

RooRKEE  Foundry  and  Workshops. — The  neces- 
sity for  any  longer  retaining  the  Roorkce  Foundry  as 
■-■  ''  Miment  institution  has  long  been  under  cou- 
u.  The  opening  of  the  Oudh  and  llohilkhuud 
Railway  extension  through  Roorkee,  by  connecting  that 
station  with  the  main  Railway  systems  of  India,  was 
thought  to  be  a  favorable  opportunity  for  disposing  of  the 
Raorkee  shops  to  some  private  company,  if  such  could  be 
found  willing  to  take  over  the  concern  at  a  fair  valuation. 
ITndtr  iustnictions  from  this  Government,  and  with  the 
sanction  of  the  Supreme  Government,  inquiries  with  this 
ro  made  at  Bombay,  and  finally  negociations  were 
,  .*1  with  a  Bombay   firm,  representing  a  London 

syndicate,  for  the  purchase  of  the  shops.  These  negocia- 
tions have  not  up  to  the  present  led  to  any  final  purchase, 
owing  to  the  syndicat*.-  being  unable  to  comply  with  all 
the  conditions  reganling  jKiyment.  Negociations  arc  still, 
however,  in  hand,  and  there  seems  a  probability  of  the 
Bale  being  finally  completed  on  satisfactory  terms. 


Current  £itm. 


Major  P.  Howard  and  Captain  S.  Grant,  Royal  Engineers, 
have  elected  for  continuous  service  in  India. 

Tns  TouMirhoo-Mandalay  Railway,  it  is  estimated,  will  cost 
Rs  75  OOO  pei^mile,  which  will  give  a  capital  outlay  of  180  lakhs. 

The  .Tevpur  garnet  works  record  laRt  year,  under  the 
mauagenient  of  Mr.  S.  J.  Tellery,  a  profit  of  something  over 
Rs.  17,000.  „     .  .  ^,        .  .       ^      . 

Sir  H.  (.'.  Mance,  Kt.,  c.i.b.,  Engineer  ana  Electrician,  Persian 
Gulf  Tele2rai>hs,  is  permitted  to  retire  from  the  service,  with  effect 
from  23rd  December  1886.  ,  ,  t 

It  is  .«tited  that  the  Government  is  about  to  advance  a  loan  of 
eight  lakhs  to  the  Allahabad  Mnnicpality  for  the  purpose  of 
carrying  out  a   seheme   for  a   water  supply  for  the  city  and  can- 

(JooDS  trains  have  been  running  over  parts  of  the  Purneah 
Railway  for  some  weeks  past.  It  will  probably  be  opened  for 
passeinjer  traffic  in  February  next. 

It  is  understood  that  Captain  Peacocke,  R.E.,  is  engaged 
in  preparing  a  cmuplete  report  with  sketches  of  his  experiences 
with  the  Afghan  Boundary  Comrai.'ision. 

The  tir.-it  smoltiii!;  process  has  been  succesfuUy  carried  through 
attlie  Baragunda  Copper  Company's  works,  and  in  a  month  or  two 
the  shareholders  should  be  in  a  position  to  know  if  they  have  made 
a  spoon  or  8])oilt  a  horn. 

CoLosr.i.  Wallace,  Consulting  Engineer,  having  inspected  120 
miles  of  1  he  Sindh-Sagar  State  Railway,  from  the  crossing  of  the 
Chenab  to  Bhakkur,  recommended  its  opening  from  the  1st 
instant. 

A  DEr.VRTMEN'TAL  Committee  is  now  sitting  on  the  system  of 
statistical  and  other  work  ill  the  office  of  the  Director-General  of 
Railwav..^,  of  which  General  Hancock  is  President  and  Colonel  S. 
Trevor,"  Colonel  Pemberton,  Cohnel  Smith,  and  Major  Gracey 
are  the  other  members. 

Notwithstanding  unfavourable  circumstances,  the  working  of 
the  Port  Commissioners'  tramway  last  year  was  very  satisfac- 
tory, as  the  receipts  amounted  to  Rs.  1,60,44.3  which  was  very 
nearly  the  highest  sum  ever  received,  though  the  receipts  of 
1882-83,  were  Rs.  100,549. 

It  is  understood  in  London  that  the  directors  of  the  Eastern 
Mysore  Gold  Company  have  been  successful  in  raisintr  the 
capital  required  to  lease  and  work  the  mining  property 
extending  over  198  acres,  lying  immediately  east  of  the  Mysore 
Comp'^ny's  Mine. 

The  works  in  connection  with  the  construction  of  the  Toun- 
ghoo-Mandalay  Railway  have  been  formally  placed  under  the 
conti-ol  of  the  Director  General  of  Railways.  The  project  will 
be  called  the  Toiinghoo-Mandalay  extension  of  the  Burmah 
State  Railway. 

We  may  note  that  Colonel  Merriman  in  charge  of  Bombay 
Defences,  ;  returned  to  Bombay  by  last  mail,  and  that  two  of  the 
new  mining  torpedo  boats  liave  already  reache<l  Aden  on  their 
way  eastwards.  One  of  them  is  said  to  be  destined  for  Bombay, 
the  other  for  Rangoon. 

On  the  17th  December  last  took  place  the  opening  of  the  Nepal- 
gunge  extension  of  the  Bengal  and  North-Western  Railway.  The 
ceremony  was  performed  by  Colonel  Forbes,  Commissioner  of 
Fyzabad.  The  line  appeared  in  first-rate  order,  the  special  train 
running  without  a  jolt.  The  extension  opens  up  an  importani  tract 
of  country,  an<l  is  a  valuable  adjunct  to  the    system. 

The  military  authorities  in  India  have  under  consideration 
the  introduction  of  ballooning  into  India,  and,  in  connection  with 
this  subject.  Lieutenant  J.  R.  L.  Macdonald,  R  E.,  has  been 
placed  on  special  duty  at  Roorkee  for  the  ])urpose  of  preparing  and 
submitting  a  scheme  for  its  introduction  into  this  country.  While 
engaged  on  this  duty,  Lieutenant  Macdonald  will  be  attached  to 
the  Bengal  Sappers  and  Miners*. 

The  Makum  coal  fields,  as  anticipated,  have  met  a  very  large 
demand  for  their  produce.  In  last  year's  report  on  the  river-borne 
traffic  of  Assam  it  is  stated  that  these  mines  now  supply  nearly 
all  the  coal  required  by  the  increasing  steamer  and  railway  traffic 
of  the  province,  and  most  of  the  coke  used  in  tea  manufacture. 
If  this  statement  is  correct  Makum  coal  has  an  assured  prospect 
of  a  prosperous  future. 

The  question  of  the  salaries  of  the  subordinates  on  the  State 
Railways  is  under  consideration.  The  heads  of  the  State  Railways 
have  been  asked  for  their  opinion  as  to  the  desirability  of  abolish- 
ing the  present  system  of  incremental  salarie.s,  anil  introducing 
a  system  by  which  the  employes  could  be  paid  at  their  actual 
market  value, — that  is,  having  consideration  to  the  nature  of  the 
duties  performed  by  them,  and  the  locality  where  they  are  em- 
ployed. 

An  unfortunate  accident  has  occurre<l  to  the  .Ihelnm  Bridge  on 
the  Sind-Saugor  State  Railway,  which  is  being  constructed  at  Chak 
Nizam.  One  Hlee|)er  stack,  which  formed  part  of  the  staging  of 
the  second  span,  took  fire.  Every  effort  was  made  to  get  the  fire 
under,  but,  owing  to  a  shi-rp  breeze,  the  whole  of  the  staging  was 
in  a  Vjlaze  and  the  girders  fell  with  a  crash  into  the  river,  ami  only 
by  the  greatest  exertions  was  a  temporary  wooden  bridge  close  by 
saved  from  destruction.  No  injury  to  life  or  limb  attended  the 
disaster. 

The  (lovernment  having  ruled  that  there  was  no  objection  to 
the    (iovernment  brick  kilns    complying  with    indents    for    tiles. 
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&c.,  for  State  requirejjeuts,  a  great  deal  of  technical  work  hitherto 
executed  by  the  Madras  School  of  Arta  has  been  taken  away 
therefrom.  'I'his  has  consequently  limited  the  operations  of  this 
institution,  so  that  a  large  number  of  men  in  the  pottery  depart- 
ment have  had  their  services  dispensed  with,  and  the  glass  paint- 
ing industry,  which  has  brought  so  much  credit  to  the  school,  is 
almost  at  a  standstill,  and  threatens  to  become  numbered  with 
the  things  of  the  past. 

Following  the  exaniple  of  his  elder  brother — Colonel  William 
Spotliswoode  Trevor,  Bengal  Royal  Engineers,  Chief  Secretary 
to  the  Government  of  India,  in  the  Public  Works  Department, 
who  retires  on  pension  in  the  coming  financial  year— Colonel 
S.  T.  Trevor,  R.  E.,  Secretary  and  Chief  Engineer  to  the  Govern- 
ment of  Bengal,  in  the  Public  Works  Provincial  Department,  and 
Director  and  Chief  Engineer,  State  Railways,  Bengal,  will  also 
proceed  to  Europe  in  March  next  on  retirement  on  pension,  and 
Colonel  J.  M.  McNeile,  R.E..  will  be  appointed  Chief  Engineer 
and  Secretary,  Bengal  Public  Works  Department. 

A  coyTEMPORARY's  Delhi  correspondent  writes  : — Messrs. 
Meakin  and  Co.,  of  Mnssoorie,  have  decided  to  open  a  branch 
brewery  here.  A  piece  of  land  has  been  taken  up  for  the  necessary 
buildings,  and  the  work  will  soon  be  put  in  hand.  The  two  ice 
companies — the  Punjab  and  Hindu — ^have  been  doing  a  good 
business,  and  the  competition  has  had  the  effect  of  giving  the 
local  public  ice  at  the  plea.-iant  rate  of  nine  pies  the  seer.  But,  for 
real  go-a-headednes.s,  the  Royal  Flour  Mills  Company  of  Bombay 
beats  anything  I  have  seen  in  Delhi  yet.  Scarcely  a  year  ago  the 
I  Company  acquired  a  piece  of  land  to  the  south  of  the  ridge  with  the 
object  of  opening  a  branch  business  here,  and  since  then  they  have 
struggled  through  all  the  red-tape  difficulties,  their  buildings  are 
almost  finished,  and  they  hope  to  commence  work  early  in  the 
ensuing  year. 

fetters  to  the  Oltiitor. 

[The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents. "] 

PROVINCIAL    PUBLIC    WORKS. 

Sir, — A  recommendation  h^  been  made  to  the  Government  of 
India  by  the  Finance  Commitfee  that  all  Local  Funds  Public  Works 
establishments  should  be  abolished  and  the  execution  of  District 
Works  entrusted  to  the  Publu;  Works  Department,  Provincial 
branch.  They,  however,  point  out  that  in  former  years  all  Public 
Works  were  carried  out  in  this  manner,  but  that  where  separate 
establishments  were  entertained  for  Local  Works  and  Provincial 
Work.s,  respectively,  it  was  found  to  result  in  a  saving  to  Local 
Works  of  li  lakhs  of  rupees  a  year.  Under  these  circumstances 
it  does  not  seem  very  clear  why  they  wish  to  go  back  to  the 
old  system,  unless  it  be  to  relieve  Provincial  and  Imperial  charges 
by  imposing  more  expensive  establishments  on  Local  Boards. 

The  Government  of  India  very  properly  point  out  that  .such  an 
arrangement  would  destroy  the  recently  created  responsibility  and 
independence  of  Local  Boards,  and  that  it  would  be  justly  regarded 
as  an  impolitic  and  retrograde  movement  through  the  length  and 
breadth  of  the  land.  At  the  same  time  they  suggest  that  it  may 
be  possible  for  the  Local  Boards  to  maintain  Provincial  and 
Imperial  Works  in  some  cases  on  a  paymemt  of  a  percentage  for 
establishment. 

The  importance  of  this  suggestion  will  be  clearly  brought  home 
by  a  few  figures.     Taking  the  North-Western  Provinces  and  Oudh 
for  an  example,  we  find  that  the  expenditure  in  1885-86  on  actual 
Works   was  about   Rs.    46,00,000,   divided    as  nearly  as   possible 
equally  between  Local   and  Provincial,   while  the   establishment 
charges  were — 

Local       ...  ...  ...  Rs.  4,15,000 

Provincial  ...  ...     „     6,91,000 


Total  Rs.  ...  11,06,000 


If  the  proposal  of  the  Government   of  India  were  adopted  the 
local   establishment  would   require  strengthening,    and  Superin- 
tending Engineers  and  their  establishments  would  have  to  be  kept 
on,  the  cost  of  which  we  might  roughly  estimate  as  under  : — 
The  cost  of  4  Superintending  Engineers  including 

eatablishmetit,  at  Rs.  2,.'500  a  month  ...  Ke.  1,20,000 

Additional  establishments  for  Local  Boards  at   200 
a  month,  average,  in  49  districts      ...  ...  Rg.  1,17,600 


4ttrarg  gottag. 


Or  adding  present  cost  of  Local  establishents 


Total 


..  Ri.  2,37.600 
..  Rs.  4,15,000 


The  total  charge  would  be  ...  ...  Rs,  6,52,600 

Or,  a  percentage  of  14-1  on  work  done  (taking  this  at 
Rs  46,CO,000)  against  a  present  jjercentage  of  18  per  cent,  on  local 
Works  and  3002  per  cent,  on  Provincial  works. 

Or,  in  other  words,  the  Local  Funds  would  profit  by  getting 
more  work  out  of  their  establishment  in  proportion  to  their  remu- 
neration, and  the  Provincial  Works  would  profit  by  getting  their 
■work  done  by  a  more  modestly  paid  set  of  men,  and  the  saving 
in  the  North-Western  Provinces  and  Oudh  alone  would  amount  to 
no  less  than  Rs.  4,.53,400.  H.  W.  H. 

[Minor  Irrigation  Works  are  maintained  and  Civil  Buildings  repaired 
"in  some  Districts  of  Madras  by  L.  F.  establishments  on  payment  of  the 
usual  percentage. — Ed.  I.  E.\ 


Specifications  of  Works,  with  a  few  Useful  Rules,  Formula; 
AND  Tables,  Illustrated  witu  Examples.  By  Rui  Buliadur 
Kaiihya  Lnl,  M.I.C.E.  Lahore  :  The  New  Imperial  Press  1886. 
The  author  of  this  pamphlet  is  well  known  as  the  most  dis- 
tinguished of  the  Native  Members  of  the  Profession  in  India. 
He  has  unquestionably  achieved  a  wider  repute  than  any  of  the 
many  alumni  of  Roorkee,  and  is  evidently  not  disposed  to  rest 
on  his  laurels  or  enjoy  a  well  earned  repose  after  thirty  years' 
active  service  in  the  Public  Works  Department,  from  which  he 
retired  as  an  Executive  Engineer  of  the  First  tirade  a  few  years 
back.  His  fame  and  name  are  so  familiar  to  the  majority  of 
our  readers,  that  it  is  almost  superiluous  to  discuss  the  merits  of 
another  work  from  the  same  source  further  than  to  assert  that  it 
fully  maintains  the  standard  of  those  that  have  come  before  it. 
The  pamphlet  is  dedicated  to  Sir  Charles  Aitchison.  It  affords 
within  a  small  compass  much  valuable  information,  which  cannot 
fail  to  prove  useful  to  officers  and  subordinates  of  the  Public  Works 
Department.  It  contains  information  similar  to  that  given  in 
Tyndall's  expensive  treatise  on  the  same  subj-.r,  but  is  much 
cheaper  than  that  work.    It  should,  therefore,  find  .i  ready  sale. 


Transactions  of  the  American  Institute  of  Mining  Engineers. 
The  Geological  Map  of  the  United  States.  By  C.  H.  Hitch- 
cock; Hanover,  N.  H.     (St.  Louis  Meeting,  October,  1886.) 

The  publication  by  the  American  Mining  Institute  of  a  small  geo- 
logical map  of  the  United  States  calls  for  an  explanation  of  its  pecu- 
liarities. The  title  intimates  that  it  is  intended  "to  illustrate  the 
schemes  of  colouration  and  nomenclature  recommended  by  the  In- 
ternational Geological  Congress."  By  way  of  further  explanation  it 
is  said  to  be  "  based,  by  permission  of  the  Director  of  the  United 
Stakes  Geological  Survey,  upon  the  map  published  in  his  Fifth 
Annual  Report,  the  portions  not  coloured  in  that  map  being  here 
supplied  from  other  sources." 

The  colour  scheme  of  the  International  Congress  agrees  in  many 
respects  with  the  usage, of  American  geologists  prior  to  1875.  The 
latter  commonly  used  yellow  for  the  Tertiary,  green  for  the  Creta- 
ceous, dark  gray  or  sepia  for  the  Carboniferous,  rose  or  carmine  for 
the  crystalline,  vermilion  for  the  volcanic,  and  the  former  propose 
to  continue  to  use  these.     Usage  has  varied  for  the  other  systems. 

In  regard  to  nomenclature,  the  value  and  order  of  time-words 
and  stratigraphic  designations  have  never  been  based  upon  any 
natural  relations.  Consequently  great  relief  is  afforded  by  a 
majority  vote  of  the  geologists  of  all  countries. 

Because  of  the  increasing  diversity  in  the  particular  colours 
employed  to  represent  rocks  by  geologists  in  different  countries, 
and  of  the  existence  of  very  dissimilar  schemes  of  nomenclature, 
we  can  only  echo  the  recommendation  of  the  author,  that  all 
geologists  adopt  the  schemes  of  colouration  and  of  nomenclature 
proposed  by  the  International  Geological  Congress. 

Useful  Rules  and  Tables  Relating  to  the  Measurement  or 
Timber,  Illustrated  with  Practical  Example.s.  Second 
Edition.  Revised  and  Improved.  By  Rai  Balatdur  Kanhya 
Lai,  M.I.C.E.  Lahore  :  The  New  Imperial  Press.  1886. 
The  aim  of  this  book,  like  others  of  its  class,  is  to  save 
the  trouble  of  computing  by  the  ordinary  processes,  and  thus 
effect  a  corresponding  saving  in  time  which  might  be  devotea  to 
other  useful  purposes.  These  Tables, however, possess  the  advantage 
of  "iving  at  sight  the  cubic  and  superficial  contents  of  round, 
as  well  as  sawn,  timbers,  of  different  girths  and  scantlings. 
In  using  them,  it  is  only  necessary  to  measure  the  girth 
and  length  of  the  timber,  or  the  length,  breadth,  and  depth, 
as  the  case  may  be,  to  obt,%in  the  required  results  by  a  simple 
reference — without  recourse  to  calculation.  As  far  as  we  are 
aware,  no  other  work  affords  the  same  facilities  for  like  objects; 
and  the  value  of  the  Tables  are  enhanced  by  an  explanation 
of  the  principle  of  the  rules  for  using  them.  The  present 
edition  is  as  correct  and  fi-ee  from  defects  as  is  possible,  which 
should  be  an  additional  recommendation  for  its  wide  adoption 
by  those  for  whose  especial  use  it  is  intended. 
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(Bencral   ;jrticlcs. 


REPORT  ON  DESIGN  PREPARED  FOR  THE 

COLLEGE  FOR  THE  CHIEFS  OF  THE 

PUNJAB  AT  LAHORE. 

(C(nvtinued/ro"t  lott  is^ue.) 

It  will  l>e  ob«en-etl  that — 

Even-  room  has  thorough  ventilation.  No  rooms 
ovi-rlap  each  other. 

E:\ch  Chuss  n>oiu  has  a  separate  entrance,  so  that  the 
pupils  of  each  clajis,  can  come  ami  go,  without  interfering 
wi'h  each  other  anil  can  leave  their  shoes,  if  necessiuy, 
untUr  cover  in  the  verandah  opjKisite  their  own  class 
room. 

Folding  do<^>rs  e^nn  be  put  if  desired,  between  .some  ot 
the  class  r<K>ms,  so  that  two  class  rooms  can  be  thrown  into 
one,  if  dt-sintL 

Each  Class  room  can  be  easily  connected  with  the 
Theatre  or  Speech  nwm  by  opening  the  doors  between, 
which  have  been  deiiigned  large,  for  this  purpose. 

The  Priucipal's  roon\  is  placed  so  as  to  be  near  the 
Theatre,  and  all  the  Cliiss  rooms ;  yet  sufficiently  inde- 
pendent of  them.  It  has  a  verandah  on  two  sides  and  is 
not  far  from  the  Office,  the  Vi.sit^>rK'  room,  and  the  En- 
trance Hall:  being  only  sepai-ated  from  them  by  the 
covered  Portico. 

The  Office  is  place<I  at  one  corner  of  the  entrance  close 
to  the  Portico,  admitting  of  Cii-sy  access  from  all  sides 
and  yet  distinct  from  the  other  rooms,  but  within  easy 
reach    of  the  Principal's  room  and  Visitors'  room. 

The  Entrance  Hall  forms  a  convenient  covered  court 
open  right  through  to  a  verandah  on  one  side,  and  to  the 
coverwl  Portico  on  the  other.  It  admits  of  plenty  of 
light  and  air ;  it  forms  a  cool  resting  place,  for  those 
whose  business  brings  them  to  the  office  or  Visitors'  room ; 
and  is  a  place,  where  students  or  their  friends  can  meet 
or  wait  in  all  weathers,  without  inconvenience. 

The  covere<l  Portico  is  spacious  enough  to  lulmit  of  two 
carriages  passing  each  other.  It  is  convenient  of  ap- 
proach, is  central — admitting  readily  to  the  Visitors'  room, 
the  Principal's  rwm,  the  Office,  and  the  Theatre.  It  will 
afford  complete  protection  at  all  times  from  sun  or  rain. 
It  is  lofty  and  well  lighted.  On  one  side  oniamcntal  re- 
cesses are  provided  in  the  wall,  for  putting  up  Public 
notices. 

The  Terebaras  on  each  side  of  the  Vestibule  or  en- 
trance u>  the  Theatre  afford  a  convenient  place  for  guards 
or  peons  to  remain  without  being  in  any  one's  way,  and 
yet  to  Ih-  close  at  hand  if  required. 

The  Theatre  or  Speech  room  is  placed  in  the  centre  of 
the  building.  Ample  light  and  ventilation  is  provided 
by  cler<"<t<iry  windows  along  both  sides,  above  the  roofs  of 
the  class-rrjoms,  well  protected  from  sim  and  rain.  The 
doorways  communicating  with  the  class-rooms  on  each 
■ide,  are  purposely  made  larger  than  usual,  so  as  to  ad- 
mit of  the  cliisK-rooms  being  connected  with  the  Speech 
room,   if  ;  and   when   open,  to  admit  of  plenty 

of  room  for  «•  or  exit  from  the   Theatre.     The   fan 

light  may  be  tilled  in  with  glaKs  or  left  open.  If  more 
privacy  is  required  curtains  can  be  added  up  to  any 
height,  or  ground  glass  can  be  insert<Kl,  or  glass  or  wood 
iiiav  Ik-  4.ri)itted  altogether,  and  the  arched  openings 
may  be  clow-d  with  (piilted  curtain  or  purdas  as  in  native 
paluei-H.  Th<-  walls  dividing  th<'  ('l.xss  rooms  serve  as 
abutment.s  to  the  arches  of  the  Theatre.  The  side 
W.Ala  of  the  Theatre  are  also  the  walls  of  the  Class 
nxnns,  which  besides  saving  walling,  protects  the 
'i'lifafre  walls  from  exjKjsure  to  the  sun.  Facility  of 
ii  ■    provided  for  by  the  main  cntnincc  from 

I:  .  aW)  by    thr<;e  doorways  on  each  side, 

ami  a  diKjr*ay  al  the  stage  end,  which  can  all  be  opened 
at  the  satn<*  time,  if  necessary.  If  tattii's  are  ever  re- 
qtiir  <1,  they  can  be  placed  on  the  C'l;iss  room  doors  on 
<jne  sijie,  and  there  is  no  obstniction  to  a  clear  draught 
right  across  and   through  the  Theatre.    Should  a  stage 


ever  be  required  for  anv  pui-pose  it  can  be  easily  arranged 
for  at  one  end  of  the  'theatre,  where  there  is  a  recess 
18i  X  li")  with  a  separate  entrance  from  the  back. 

A  flight  of  steps  on  each  side  admits  to  a  gallery  over 
the  stage  which  may  be  found  useful  for  ladies.  A  simi- 
lar gallerv  is  also  provided  at  the  opposite  end. 

The  door  from  the  stage  admits  to  the  Laboratory 
and  Play  room,  and  the  steps  on  each  side  of  the  stage 
admit  to  the  Librarv  above  thein.  .     ,     ,. 

Store  rooms  are  provided,  below  tlic  stairs  leading  up 
to  the  Librarv  from  the  Main  Hall,  and  also  two  small 
kothas  each  'lOx-t.  below  the  steps  at  entrance  to 
Librarv  at  the  other  end.  f.   •   i      i 

The'  Lavatories  are  situated  well  out  of  sight,  but  in  a 
central  position.  The  approaches  to  them  to  be  provided 
with  swing  doors,  high  enough  to  serve  as  screens,  but  all 
above  to  'be  open.  A  separate  entrance  is  provided  for 
servants  to  attend  to  them.  Tubs  for  waste  water  or 
drains  from  the  Lavatories  will  have  to  be  jjrovided  for. 
A  small  staircase  also  for  servants  will  lead  upstairs  to 
the  Lavatories  on  the  upper  floor,  which  can  be  added 
when  necessary  and  will  be  conveniently  near  the  Library. 
Ventilation  is  provided  for  by  an  air  shaft  which  leads 
from  the  ceiling  of  each  room  to  the  roof. 

The  Play  room  is  away  at  one  end  on  the  ground  floor 
so  that  the  lads  can  go  in  or  out  easily.  It  is  open  on  three 
sides,  and  is  well  protected  by  a  verandah  from  the  sun 
and  rain. 

The  Library  is  at  one  end  on  the  iirst  floor  connected  by 
a  staircase  with  the  Theatre ;  at  the  same  time  it  has 
also  a  main  entrance  to  itself,  clear  of  other  rooms ;  so 
that  any  one  desiring  to  visit  the  Library,  can  do  so  with- 
out ha\'ing  to  pass  other  rooms.  It  is  open  on  three  .sides, 
which  admits  of  good  light  and  ventilation  and  it  is  pro- 
vided with  a  12  feet  verandah  all  round. 

In  addition  there  is  an  open  Terrace  overlooking  the 
approach  22  x  lOi  which  will  be  found  useful. 

A  clock  is  provided  for  in  the  design,  but  is  not  includ- 
ed in  this  estimate. 

The  interlacing  arches  in  the  puuicU  of  "  Justitia's" 
design  (taken  from  the  old  mosque  at  Cordova)  have  been 
necessarily  omitted  on  the  grounds  of  expense,  but  a 
separate  slip  is  attached*  to  the  side  elevation  to  show 
the  effect,  and  if  funds  arc  found  to  be  available,  and  ifc 
is  desired  it  can  then  be  adopted. 

In  the  main  walls  of  the  building,  recesses  should  be 
provided  of  ornamental  design,  which  will  l>e  found  useful 
for  recording  the  names  of  illustrious  persons  or  successful 
students,  or  for  inserting  wise  sayings  of  great  men  who 
have;  passed  away. 

The  Building  complete  as  shewn  in  the  design,  is  es- 
timated to  cost  Rg.  ^,35,996. 

S.  S.  JACOB,  Lt-Col.,^ 
Executive  Engineer,  Jeypoie  State. 


TESTING  NITRO-GLYCERINE  COMPOUNDS. 

It  is  well  known  that  the  attention  of  the  Military, 
Engineering,  and  Ordnance  Departments  of  the  principal 
Eurojiean  countries,  as  well  as  of  the  United  States  of 
America,  has  been  directed  for  many  years  past  to  the 
subjiiet  of  the  use  of  explosioes,  and  the  interest  in  this 
inquiry  and  investigation  has  recently  become  greatly 
strengthened  by  the  increasing  demand  for  destructive 
agents.  Numerous  experiments  on  a  most  extensive  and 
costly  scale  have  taken  place,  and  probably  every  known 
explosive-  has  been  employed  in  connection  with  the  trials. 
For  a  considerable  period  Guncotton  appeared  to  find  most 
favour,  but  within  the  past  few  years  that  explosive  has 
had  to  give  place  to  rival  compounds  which,  while  possess- 
ing all  th(?  advantages  claimed  for  Guncotton,  huve  been 
found  to  be  greatly  superior  in  many  important  respects. 

Of  the  numerous  form>i  of  nitro-glycerine  compounds, 
perhnps  "  Dynamite"  is  the  eonuuonost,  and  even  th.iL 
has  found   a   serious   riv.-J    :'•■(  ''  Blasting-gelatine,"  whidi 
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consists  of  nitro-glycerine  and  nitro-cotton,  which  to- 
gether form  a  gelatinous  mass  possessing  the  unique 
property  of  being  practically  unaffected  by  the  action  of 
water. 

Owing  to  the  extending  use  of  these  explosives  in  the 
country,  and  the  desire  expressed  for  some  particulars  on 
the  mode  adopted  at  Home  i'or  testing  their  purity  and 
stabilit}-,  it  is  believed  that  the  subjoined  information 
may  be  opportune  and  useful. 

Under  the  "  Explosives  Act  of  1875"  special  licenses  are 
required  by  persons  intending  to  manufacture  explosives, 
and  these  are  granted,  at  first  tentatively,  by  the  Secretary 
of  State  for  the  Home  Department,  after  full  examination 
into  the  natiu-e  of  the  explosive,  the  place  and  mode  of 
production,  and,  in  general,  the  conditions  under  which  it 
is  proposed  that  the  manufacture  should  be  conducted. 
Being  satisfied  on  these  points,  and  after  a  series  of  chemi- 
cal examinations  of  samples  of  the  explosive,  the 
license  may  be  granted,  pennanetly,  subject  to  a  variety 
of  conditions  into  which  it  is  needless  to  enter. 
It  was  early  recognised  by  the  Home  Office  Department 
that  in  the  case  of  all  those  explosives  that  had  for  their 
base  nitro-glycerine  special  means  ought  to  be  adopted 
so  as  to  ensure  the  production  of  compounds  that  would 
be  perfectly  safe  under  all  ordinary  conditions  of  manu- 
facture, transport,  and  use. 

If  the  nitro-glyceriue  is  impure,  the  result  will  be  a 
latent  element  of  danger  which  is  by  no  means  obviated 
even  by  absorption  of  the  liquid  nitro-glycerine  in  an 
inert  substance  such  as  the  siliceous  earth  known  as 
Kieselguhr.  Indeed  there  will  then  be  inherent  in  the 
Dynamite  thus  produced  a  source  of  danger  which  is  all 
the  more  serious  because  it  may  be  unsuspected — nothing 
in  the  appearance  indicating  that  the  explosive  differs 
from  carefully  prepared  Dynamite,  containing  only  "  tho- 
roughly purified "  nitro-glycerine.  Impure  Nitro-Gly- 
cerine  contains  more  or  less  free  acid,  and  it  only  requires 
favouring  conditions  to  cause  decomposition  to  be  set  up 
to  be  rapidly  followed  by  spontaneous  combustion. 

To  guard  against  the  possibility  of  accident  occurring 
through  the  medium  of  imperfectly  purified  nitro-glyce- 
rine. a  test  was  fixed  several  years  ago  by  H.  M.  In- 
spectors of  Explosives,  and  it  was  made  obligatory  that 
dynamite  and  other  nitro-glycerine  compounds  manufac- 
tured, sold,  or  imported  into  Great  Britain  should  pass  this 
test.  This  test,  it  might  be  observed,  appears  very  rigorous ; 
but  notwithstanding  iis  apparent  severity  all  that  is  re- 
quired is  care  and  attiuition  during  all  the  processes  of 
manufacture,  and  while  that  may  involve,  as  compared 
with  less  perfect  methods,  some  additional  expense  and 
supervision  of  workers,  the  result  attained  is  com- 
plete immunity  from  accidents  in  connection  with  the 
manufacture  of  dynamite,  and  the  finished  product 
is  of  a  perfecthj  uniform  (ind  stahU  character. 

It  ought  now  to  be  explained  that  hitherto  none  of 
the  Continental  Governments  have  adopted  any  standard 
by  which  to  judge  of  the  purity  of  nitro-glycerine 
compounds,  although  it  is  understood  that  in  France  the 
question  has  received  some  consideration.  The  result, 
however,  of  neglecting  to  take  this  simple  precaution  is 
that  explosions  in  Continental  D^mamite  Factories  have 
been  of  frequent  occurrence,  and  what  is  perhaps  still 
more  serious,  imperfectly  manufactured  compounds  have 
been  freely  exported  from  Continental  ports  to  many 
parts  of  the  world. 

The  Government  of  India,  profiting  by  the  experience 
thus  gained,  and  influenced  by  the  good  effect  of  the 
working  of  the  system  in  the  old  country,  have  recently 
ad(jpted  the  British  Government  test  for  all  dynamite 
and  other  nitro-glycerine  compounds  imported  into 
India;  but  they  have  gone  a  step  further  than  the 
Home  Government  and  have  insisted  that  vessels  contain- 
ing such  explosives  were  not  to  be  allowed  to  land  the 
stuff  until  samples  have  been  taken  and  examined  by 
the  Government  Analytical  Chemists  at  the  various 
ports.  In  the  case  of  Nobel's  Explosive  Comi)any,  how- 
•evcr,  special  exemption  has    been    made    on    account    of  1 


the  high  character  of  the  product,  which  is  manufactured 
according  to  the  tests  imposed  by  and  under  the  in- 
spection of  the  British  Government. 

[Since  writing  the  above,  we  find  in  the  Gazette  of  India,  January  1, 
1887,  a  Draft  Rule  which  the  Governor-General  in  Council  proposes  to 
make  on  the  subject  of  the  Tests  which  certain  explosives  shall  be  re- 
quired to  pass  before  their  importation  is  permitted,  and  which  Tests  are 
given  hi  extenso  in  the  said  Official  Notification.  — Ed.  I.  E.  ] 

COKE  MAKING  AND  COLLECTION    OF  TAR  IN 
BENGAL. 

During  the  last  ten  or  fifteen  years  coke  manufacture 
has  become  quite  an  industry  at  most  of  the  Bengal  collier- 
ies, and  is  chiefly  made  from  the  "  slack"  or  "  small  coal" 
raised  from  the  pits.  Formerly  this  was  thro^vn  away  as 
refuse,  there  being  no  market  for  dust ;  besides  there  were 
then  very  few  seams  of  coal  worked  that  would  make 
coke. 

Now  we  have  seams  of  coal  \voike<i  at  Sitaram- 
pore,  Burrakur  and  Giridi,  all  of  a  highly  bituminous  cha- 
racter, which  make  excellent  coke  from  the  small  slack. 
Such  coke  commands  a  good  price  and  ready  market,  and 
gives  Coal  Companies  a  good  profit.  In  taking  up  coal 
lands,  or  opening  new  collieries,  coke  making  is  of 
great  consideration  as  non-coking  coals  arc  a  drug  in  the 
market. 

The  coke  is  generally  used  by  the  Bengal  Iron  Works, 
"  Loco.  Works,"  and  Indian  Foundries  ;  also  large  quontities 
are  sold  for  tea  drying,  instead  of  charcoal,  which  latter 
ha.s  become  very  dear  and  scarce  in  some  tea  districts, 
especially   Darjeeling. 

There  are  several  ways  of  manufacturing  the  coke.  The 
systems  now  in  general  tise  in  Bengal  are  common 
"  clamp  open  ovens."  The  Beehive  oven  was  tried  at 
Sitarampore,  but  proved  a  failure,  not  being  suitable 
to  the  native  work-people.  The  open  clamp  ovens  turn 
out  some  very  fine  coke,  where  proper  attention  is  given 
to  the  working  of  them,  which  is  a  very  simple  process, 
and  suits  the  native  work-people  very  well  ;  but  it  may 
be  said  to  be  one  of  the  most  wasteful  systems  that  could 
be  used,  as  it  requires  the  best  of  coals  and  the  best  atten- 
tion that  can  be  given  to  it.  The  average  outturn  is  not 
more  than  30  per  cent,  of  first-class  coke  all  the  year 
round ;  some  part  of  the  coke  is  burnt  to  ashes,  some  is 
over-burnt,  and  some  of  it  under-burnt,  which  reduces  the 
outturn  of  first-class  coke  considerably.  Very  often  in  the 
rains  these  clamp  ovens  are  burning  from  14  to  20  days, 
so  that  it  is  no  secret  why  the  coke  is  not  better  in  quality 
and  out-turn.  The  ovens  vary  at  different  collieries  as  to 
size  but  this  is  about  the  average  of  them  :  length  30  to 
60  feet,  width  5  to  7  feet,  depth  5  or  6  feet,  with  9  inch 
flues  crossing  them — about  2   feet  apart — for   the   firing. 

Now  that  the  sale  of  coke  has  become  regular,  and  can  be 
relied  on,  better  systems  should  be  introduced.  Some  col- 
lieries would  pay  very  well  to  be  worked  as  coke  concerns 
only,  like  some  of  the  English  collieries  who  crush  up  the 
steam  coal.  In  many  of  the  Bengal  collieries  washing 
would  be  unnecessary,  as  the  coal  is  very  free  from  shale 
bands,  but  the  system  of  open  ovens  will  never  pay  for 
coking  steam  coal,  on  account  of  the  great  waste,  and  they 
would   not  stand  the  heat  required  of  them. 

We  understand  a  new  kind  of  closed  ovens  has  been 
introduced  in  Sitarampore,  called  the  Welsh  oven,  but  the 
experiment  was  a  failure,  because  the  ovens  were  not  fit- 
ted up  with  proper  arrangements  to  warrant  them  a  suc- 
cess. 

The  common  Welsh  oven  is  a  closed  one  ;  they  are  for 
the  purpose  of  coking  steam  coal  on  a  large  scale,  or  large 
quantities  of  dust,  which  makes  a  much  better  coke, 
with  very  much  less  waste.  The  outturn  is  generally 
about  ,50  per  cent.,  an  increase  of  20  per  cent,  over  the 
common  open  ovens. 

These  ovens  are  generally  made  to  hold  about  eight  tons 
of  coal,  which  is  loaded  from  top  of  tlie  oven  by  hopper 
waggons,  which  run  over  un  tramways.  The  oven  door  is 
portable  and  can  be  readily  raised  i;p  a.id  down  at  will  by 
a  balance  weight.  The  coke  charge  is  drawn  out  by  traction 
or  fixed  engines,  by  ropes  or  chains  fastened  to  sets  of  fire 
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inms  which  lie  on  the  oven  flo<ir,  with  scrapers  at  the  back. 
Wlien  all  the  amiiigeiiu'uts  an?  well  fit  up  uiid  coniiiloto, 
an  oven  t-.»n  bo  ilniwn  and  K>aded  again    in    20    niiniitos. 

The  ovens  are  never  allowed  to  get  cool,  and  this  is 
*herv  ninch  time  and  profit  is  saved. 

The  average  time  for  one  of  these  ovens  to  carbonize 
eight   tons  of  coal  is  four  to  five  davs. 

The  ilrawbacks  against  the  Welsh  ovens  described  for 
this  country  iuv.  that,  thevan*  very  expensive  to  build,  re- 
quiring expensive  fire  bricks  aiid  fillings,  not  easy  to 
repair,  and  \«  ill  not  work  to  be  payable  loss  than  20  in 
number. 

Further  they  must  be  kept  going,  not  allowed  to  cool 
down  or  be  stopinnl  for  fuel,  in  /.tooja/is  or  holidays.  They 
must  also  be  worked  on  a  krge  scale,  and  are  therefore 
uitsuitable  for  any  small  colliery. 

(To  he  continued.) 


THE  HOOGHLY  BRIDGE. 

Our  Promised  Com.me.nts. 

To  the  new  Hooghly  Bridge,  we  think,  may  be  conceded 
the  distinction  of  being  one  of  the  ugliest  of  modem 
bridges  yet  constructed.  To  an  Engineer  or  a  ilatlu'mati- 
cian  who  can  at  a  glance  comprehend  all  the  strains  of 
the  several  piirts,  it  Ls  constructively  perfect,  but  to  an 
ordinary  mind  the  junctions  of  the  several  giriders — to  one 
who  knows  nothing  of  cantilevers — and  one  ginler  sitting 
intermediately  on  the  piers,  the  whole  is  an  enigma.  The 
two  apparently  weak  and  ugly  points  at  the  junctions 
naturally  suggests  the  question  why  were  the  piers  not 
placed  at  the.se  junctions  ?  That  the  actual  design  is 
ugly  there  can  be  doubt,  and  it  contrasts  singularly  with 
what  was  a  pretty  design  in  Mr.  Leslie's  first  and  we  be- 
lieve his  own  inspiration.  The  two  sketches  accoju- 
pauring  will  show  the  difference,  and  we  believe  that  our 
readers  will  admit  that  the  original  design  conveys  to  the 
ordinary  mind  an  impression  of  greater  security.  "Wlurhor 
economy  was  the  motive,  or  simplicity,  or  streugtli.  that 
induced  the  alteration  in  the  design  we  cannot  say,  except 
that  it  was  not  facility  of  construction;  but  we  think 
there  can  be  no  two  opinion.^  a-s  to  which  would  ha\e  been 
the  better  artistic  treatment  of  this  great  work. 


RANGOON    DRAINAGE    PROJECT 
Shone's  Hvdro-Pxeum.\tic  System. 

We  have  prepared  (1)  a  project  for  the  Sewerage  and 
(2)  a  project  for  a  supplementari-  high-pressure  Water 
Supply  for  your  city,  on  the  Shone  Hydro-pneumatic  Sys- 
tem. 

Before  we  proceed  to  describe  the.se  in  detail  we  propose 
to  explain  briefly  the  conditions  which  must  be  observed 
if  vou  would  institute  works  of  Sewerage  at  Rangoon 
which  should  after  executic.n  prove-  to  be;  .sanitary  and 
not  in.sanitary.  It  is  not  difficult  to  distingni.sh  between 
sanitarj-  and  insanitary  works  of  sewerage.  The  former 
do  not  fwnnit  of  li<piid  sewage  lying  in  hou.se-drains  and 
sewers  King  enough  to  decompo.s<'  and  give  off  noxious 
and  dangerou.s  s<>wage  gas,  whilst  the  latter,  for  want 
generally  of  natural  conditions  favourable  to  gravitation 
drainage,  such  as  gorxl  inclinations  for  the  sewers,  permit 
the  sewage  to  pond  in  the  house-drains  and  to  meander 
88  it  were  in  the  sewers  on  its  way  to  the  outfall,  thereby 
CTMting  the  verj-  conditions  which  it  is  the  province  of 
the  winitary  engineer  to  remove— viz.,  conditions  favour- 
able to  depfwit. 

Sir  Jo.seph  Bazalgette,  C.B.,  C.E.,  in  his  report  on  the 
mam  flramage  of  Lotuhm,  with  a  view  to  draw  attention  to 
the  necessity  there  Ls  for  the  observance  of  hydraulic  laws 
in  the  construction  of  sewerage  works,  quoted  from  the 
reprirt  of  the  late  Mr.  R.  Stephen.s^>ii  and  Sir  William  Cubitt 
of  the  11th  December,  18.54,  in  which  it  is  said  :— 

"  No  part  of  engineering  .science  has  been  more  indus- 
triously iiiy.-stigated  than  the  laws  that  govern  the  flow 
ol  water  m  pipes  and  open  channels  ;  and  it  Ls  probably 


not  too  much  to  say  that  tlie  formula^  which  represent 
these  laws  rank  amongst  the  most  truthful  that  the 
professional  man  possesses.  The}'  have  been  the  subject 
of  laborious  exjieriinental  investi<.'ation  of  the  most  ela- 
borate character,  and  their  results  have  been  tested  by 
the  practical  man,  under  every  variety  of  conditions, 
without  their  truth  being  impugned  in  the  slightest 
degree.  The  principles  upon  which  they  are  founded 
have  been  sanctioned  and  ado])te(l  bj^  Prony,  Egtclweiii, 
Du  Buat,  and  otiiers,  and  it  is  to  them  that  we  are 
indebted  in  a  great  measure  for  tlie  simple,  jaractical 
form  which  they  present.  Our  own  engineers  have 
mixlified  them  to  suit  particular  circumstances,  and 
given  them  more  extensive  usefulness.  Mr.  Hawkesley, 
amongst  others,  has  especially  contributed  to  render  the 
principles  which  they  embrace  applicable  to  almost  every 
variety  of  condition  which  the  complete  drainage  of  large 
towns  involves  ;  and  we  shall  have  occasion  almost  im- 
mediately to  adduce  some  instances  within  the  Metropolis 
where  the  facts  confirm  theoretical  deductions  in  a  very 
remarkable  manner,  and  lead  irresistibly  to  the  conclu- 
sion that  they  inaj-  be  implicitly  depended  on." 

The  facts  discovered  by  Sir  Joseph  Bazalgette,  which 
went  to  corroborate  the  science  of  hydraulics  as  it  was 
then,  and  as  it  is  still  understood,  may  be  summed  up 
to  mean  that  the  sizes  and  inclinations  of  all  (h'ains  and 
sewers  should  be  so  designed  that  when  the  greatest 
quantity  of  sewage  is  passing  through  them  the  velocity 
of  the  sewage  should  be  2i  feet  per  second  or  150  feet 
per  mintite  at  the  least,  otherwise  the  conditions  favour- 
able to  deposit  would  obtain.  You  may  take  it  from  us  that 
nothing  has  transpired  since  18.54,  nor  can  anythino- 
transpire  hereafter,  to  nullify  the  conclusions  arrived  i^ 
by  Mr.  Stei)hensoii  and  Sir  William  Cubitt.  Seoincr, 
therefore,  that  the  sanitary  engineer  has  only  to  lay  dow^i 
his  drains  and  sewers  so  that  the  sewage  when  it  enters 
them  shall  pass  through  them  at  a  speed  of  150  feet  per 
mintitc  to  insure  in  every  case  sanitary  conditions.  The 
uninitiated  will  naturally  say,  in  view  of  the  importance 
of  the  subject,  "  then  why  not  insist  that  every  sanitary 
engineer  undertaking  drainage  works  shall  so  design  Ins 
drains  and  sewers  that  they  cannot  fail  when  executed 
to  convey  the  sewage  to  its  destination  at  the  prescribed 
velocity."  But,  unfortunately,  although  it  is  \vell  known 
that  water-carried  sewage  so  conveyed  will  be  fresh  and 
will  render  the  house-drains  and  sewers  clean  and  free 
from  deposit,  it  is  nevertheless  the  fact  that  engineers 
are  unable,  by  trusting  to  gravitation  drainage,  to  brin^- 
about  the  conditions  essential  to  sanitary  .sewerage.  '^ 

The  following  diagram  will  help  you  to  understand  the 
natural  difficulties  in  the  way  of  the  sanitary  engineer 
getting  a  velocity  of  150  feet  per  minute  for  the  sewage 
111  his  sewers,  when  he  has  no  trust  to  the  law  of  gravita- 
tion alone,  in  towns  .situated  on  a  practically  level  surface 
having  no  natural  outlet  for  their  sewage 
river  or  sea : — 


except    the 


"'-s!* 


Ciises  resembling  the  above  are  numerous,  and  wherever 
they  exist  the  results  are  invariably  protested  against  and 
condemned  as  inimical  to  the  worst  degree  to  scientific 
sanitary  drainage.  If  the  sewage  must  bo  made  to  flow 
from  the  town  to  the  sea  at  the  prescribed  velocity  of  2^ 
feet  per  second,  the  outfall  sewer  muftt  be  laid  at  the  in- 
clination shown  by  the  dotted  line  from  a  to  b.  The 
slightest  deviation  from  this  inclination  will  alter  the 
velocity.  If  the  inclination  is  reduced  the  velocity  will 
bo  reduced  also,  and  vice  versd.  But  engineers,  rather 
than   propose   that  a   deep   .sewer  of    this    kind  should 
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be  constructed,  and  a  pumping  shaft  be  sunk  upon 
it  to  raise  the  sewage  into  the  sea  from  b  to  d,  as  it  gravi- 
tated to  the  point  b,  prefer  to  advise  the  construction  of  an 
outfall  sewer  from  the  point  a  to  the  point  c,  for  the 
simple  reason  that  it  is  the  only  plan  permissible  from  a 
ratepayer's  point  of  view.  The  arrangement,  however,  is 
fatal  to  the  sanitary  aspect  of  such  a  sewer,  for  it  can 
never  pass  the  sewage  to  the  outfall  at  a  velocity  of  2  ^ 
feet  per  second  even  if  its  outlet  end  were  free  ;  but  being 
during  certain  hours  of  the  day  tide-locked,  the  sewage 
during  those  hours  ponds  between  a  and  c,  and  conse- 
quently the  very  best  conditions  favourable  to  their  be- 
coming foul  sewers  of  deposit  are  thus  brought  about. 
Were  it  not  for  the  interposition  of  the  h3-draulic  law, 
the  engineer  would  lay  his  sewer  from  the  point  a  to  d, 
keeping  its  invert  always  above  high-water  mark,  so  that 
the  sewage  would  have  a  free  outlet  at  all  times  of  the 
tide  into  the  sea.  But  knowing  that  by  constructing  a 
sewer  from  a  to  d  it  would  be  practically  level,  and  would 
permit  of  no  velocity  at  all  scarcely  being  given  to  the 
sewage,  he  compromises  as  best  he  can  with  the  laws  of 
nature  and  the  pockets  of  the  ratepayers  by  designing  his 
sewer  to  suit  the  inclination  represented  by  the  dotted 
line  a  e ;  and  were  sewage  eau  de  Cologne  this  ar- 
rangement could  not  be  improved  upon  probably  ;  but 
inasmuch  as  stagnant  sewage  decomposes,  and  is  offensive 
and  prejudicial  to  health,  no  reasonable  expenditure 
should  deter  a  sanitary  authority  from  putting  their  veto 
upon  any  plan  which  will  fail  when  carried  out  to  remove  the 
sewage  to  the  sea  sanitarily  complete,  tide  in  or  tide  out. 
(To  he  cov tinned.) 


ELECTRIC  LIGHTING  IN  CALCUTTA. 

The  illumination  at  the  Great  Eastern  Hotel,  Calcutta, 
on  Christmas  Eve  merits  a  passing  notice  as  much  for  the 
novelty  (for  Calcutta  )  of  the  light  used  as  for  the  brilliant 
effect  produced.  Arc  lighting  is  too  effulgent  and  glarish  for 
internal  lighting,  and  has  been  for  such  purpose  discarded  in 
Europe,  but  in  Calcutta,  hitherto,  it  has  been  the  only  kind 
of  electric  light  available  and  the  term  "  Electric-light  "  has 
perhaps  been  thereby  synonymous  with  a  blinding  flood 
of  light.  The  Incandesence  Lamp,  as  used  on  the  occasion 
noticed,  however  effects  a  sub-division  of  the  light  in  a 
very  satisfactory  manner  for  internal  lighting,  and  while 
giving  the  light  a  beautiful  tone  it  causes  no  pollution  of 
the  atmosphere — a  fact  very  noticeable  on  the  occasion  re- 
ferred to  by  the  multitude  of  visitors  who  thronged  the 
"  Hall  of  All  Nations."  The  light  was  yet  softened  and 
diftused  by  very  pretty  opaline  shades  of  various  tints, 
rendering  the  scene,  as  has  been  described,  a  veri- 
table fiiiry  land. 

The  installation  consisted  of  150  Incandescence  Lamps, 
each  of  20  candle-power,  maintained  b}'  a  alternating 
current  "  Ferranti"  dynamo  machine  separately  excited 
by  a  small  dynamo  of  the  Gramme  type.  The  E.  M.  F.  of 
this  machine  at  1,000  revolutions  was  77  volts,  and  the 
current  given  off  was  112  amperes,  the  whole  being 
driven  by  an  eight  horse-power  portable  engine. 

This  is,  we  believe,  the  first  installation  of  the  Incan- 
descence light  made  in  Calcutta,  and  the  enterprise 
of  the  contractors,  Messrs.  Walsh,  Lovett  &  Co.,  in 
placing  this  beautiful  light  within  easy  reach,  is  cer- 
tainly to  be  commended. 


THE  MOUNT  MORGAN  GOLD  MINE. 

Near  RocKnAMPTON,  Queenslaxp. 
{From  Our  Special  Correspondent.) 
Although  the  history  of  gold-mining  in  Australia  teems 
•with  extraordinary  discoveries  of  mines  and  gold  fields,  it  may 
Vje  fairly  asserted  that  ths  now  celebrated  Mount  Morgan  mine 
eclipses  them  all  as  regards  its  estimated  value,  while  it 
becomes  particularly  interesting  to  the  engineer  and  chemist 
in  consequence  of  its  having  leen  instrumental  in  developing 
a  process  of  great  perfection,  for  the  extraction  of  the  precious 
metal  from  refractory  ores. 


The  mountain  is  situated  about  22  miles  from  Rockhampton 
in  a  south-westerly  direction,  and  its  summit  is  about  1,200 
feet  above  the  level  of  the  sea.  The  principal  mine  is  at  the 
top  of  the  mountains  and  is  approached  by  a  very  steep  road 
and  finally  near  the  ridge  by  zig-zags  which  are  only  available 
for  foot  traffic.  The  stone  which  is  here  quarried  in  the  ordinary 
manner  is  tipped  into  a  shoot  close  to  the  mine.  In  this  way 
its  descends  for  a  considerable  distance,  and  being  caught  in 
traps  at  the  bottom  of  the  shoot,  and  from  them  emptied  into 
carts  to  be  conveyed  to  the  works,  a  distance  of  about  half  a 
mile. 

Besides  the  mine  at  the  summit,  two  tunnels  have  been 
driven  into  the  mountain  and  another  face  opened  at  a  lower 
level.  Although  as  yet  the  stone  has  not  been  found  to 
be  of  such  a  good  quality  as  that  quarried  higher  up,  still  very 
fair  prospects  have  been  obtained,  which  seem  to  show  that 
the  precious  metal  is  diffused  throughout  the  top  of  the  moun- 
tain, and  the  supply  of  gold-bearing  stone  is  therefore  practi- 
cally inexhaustible.  The  stone  is  thus  described  by  the 
Government  Geologist: — "  The  central  portion  of  the  upper 
cutting  is  a  large  mass  of  brown  hoematite  ironstone,  generally 
in  great  blocks,  with  a  stalactite  structure,  as  if  iron  oxides 
had  gradually  filled  up  cavities  left  in  the  original  deposit. 
The  ironstone  contained  gold  of  extraordinary  fineness,  which 
however  afer  a  little  practice  can  be  detected  in  almost  every 
fresh  fracture.  The  ironstone  more  or  less  filled  with  fine  sili- 
ceous granules.  Gradually  to  right  and  left  of  the  central 
mass  the  silica  more  and  more  replaces  the  ironstone.  It  is  a 
frosty,  spongy  or  cellular  sinter,  sometimes  so  light  from  the 
enlargement  of  air  in  its  pores  that  it  will  float  in  water  like 
pumice.  Fine  gold  is  disseminated  throughout  this  siliceous 
deposit  as  well  as  the  ironstone.  "  Stone  from  this  part  of 
the  mine  assays  at  from  6  to  10  ounces  to  the  ton. 

The  stone  of  the  lower  mine  consists  of  red  and  brown, 
hoematite  mixed  with  aluminous  rock  and  siliceous  sinter,  and 
assays  from  .3  to  6  ounces  to  the  ton.  Speaking  of  this  part  of 
the  mine  the  Government  Geologist  says: — "I  ground  and 
washed  a  great  number  of  specimens  from  both  cuttings,  and 
from  every  variety  of  material  of  my  own  selection,  and  was 
surprised  and  delighted  with  the  prospects  I  obtained,  in 
most  cases  from  stuff  which  miners  would  regard  as  most 
unpromising." 

In  opening  out  the  different  parts  of  the  mine,  cavities 
have  been  met  with,  which  have  been  frequently  found  to 
contain  iron  in  the  form  of  stalactites  and  stalagmites. 
These  are  often  covered  with  ore  of  the  most  beautiful  and 
brilliant  peacock  colours,  and  assume  all  kinds  of  fantastic 
shapes.  Numbers  of  these  samples  are  preserved  in  the  office 
at  the  works  and  when  broken  across  present  a  crystalline 
structure  similar  to  coarse  pig  iron.  In  other  cases  the 
stalactites  and  stalagmites  meet  in  the  centre  of  the  cavity 
and  have  the  appearance  of  cast  iron  which  has  been 
moulded  into  these  forms  in  the  cavities,  the  sand  having 
been  subsequently  swept  clean  away.  Sometimes  the  roof 
is  comparatively  smooth,  but  the  floor  of  the  cavity  is 
covered  with  stalagmites  which  look  as  if  they  iiad  been 
forced  in  from  above. 

The  expense  of  securing  the  stone  is  comparatively  light,  as 
it  is  at  present  merely  cut  away  from  the  top  of  the  mountain, 
so  that  an  ordinary  quarry  has  been  formed  from  which 
tons  of  quartz  can  be  displaced  with  a  single  shot.  The 
gold  is  singularly  pure.  It  is  well  known  that  gold  is 
generally  found  in  nature  more  or  less  alloyed  with  silver, 
yet  this  gold  from  Mount  Morgan  has  been  found  to  be 
free  fiom  silver — a  minute  trace  excepted  ;  and  it  is  supposed 
to  be  the  richest  native  gold  hitherto  found.  Regarding 
the  peculiar  formation  of  Mount  Morir.in,  it  is  asserted 
that  the  ridge  is  the  result  of  a  thermal  spring  which  in 
past  ages  held  quartz,  iron,  and  gold  in  solution,  and  from 
which  the  gold  has  been  precipitated  in  a  finely  divided  state 
more  or  less  covered  with  hydrated  oxide  of  iron.  The 
frosty  siliceous  sinter  agrees  in  every  respect  with  the 
deposits  of  the  New  Zealand  and  Iceland  geysers.  The 
frosty  and  cavernons  conditions  of  the  siliceous  matter 
of  Mount  Morgan  may  be  accounted  for  by  the  escape  of 
steam  while  the  silica  was  yet  in  the  gelatinous  condition  so 
frequently  observed  in  the  deposits  of  hot  springs.  The 
aluminous  silicates  represent  the  familiar  outburst  and  flow 
of  mud.  The  gold,  and  to  some  extent  iron,  may  have  been 
dissolved  out  of  the  iron  pyrites  of  mundic  reefs  ;  the  gold 
possibly  by  chlorine  produced  by  the  contact  of  hydrochloric 
acid,  derived  from  the  decomposition  of  chlorides  with 
nianganese  which  occurs  in  combination  with  the  ironstone. 
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In  anch  •ctive  sjeysers  as  arv  accessible  to  observation,  we 
find  a  lUkTTOw  pipe  or  fissure  terniiiiatins;  upwards  in  a  crater- 
like cnp  or  l>asin.  It  maj  be  taken  for  granted  that  the 
Mount  )Iorg&ii  geyser  was  no  exception  to  th»  rule,  and  it 
i*  thought  the  upper  portion  of  the  mount,  where  ironstone 
predominatos,  represents  a  basin  in  which  silica,  iron,  alumina, 
UMiTimwn  And  gold  were  held  in  solution  to  be  deposited 
when  the  bulk  of  the  water  from  time  to  time  withdrew 
into  the  pipe. 

The  extraction  of  the  jtold  was  (in  the  early  days  of  the 
mine)  effecu^i  by  the  ordinary  quartz  crushins;  and  iimal- 
gai!  ry,    but    when    it  was  discovered    that  only 

Bboi.  >i  was    obtained    in    this    way,    some    better 

proceM  had  to  be  ndopted  for  the  treatment  of  the  tailings 
from  the  liatteries.  The  cblorination  process  is  now  employed 
for  d'lilina;  with  the  tailinijg  :  and  if  the  theory  of  the  de- 
poaitiou  of  the  gold  on  the  mountain  i>e  true,  it  will  be  seen 
that  the  metal  is  now  lieing  extracted  by  a  process  almost 
similar  to  that  adopted  by  nature  when  the  gold  was  tirst 
laid  down  on  the  mountain.  The  process  of  extracting  the 
gold  by  chlorination  is  not  new,  but  the  method  employed  at 
Mount  Morgan  exhibits  the  latest  improvements,  and  is  on 
that  account  interesting. 

The  water  which  flows  off  the  tables  in  the  amalgamation 
proce>s  is  carried  by  spouts  to  tanks,  where  it  is  allowed  to 
stand,  to  give  time  for  the  suspended  matter  to  settle,  and 
when  the  clear  water  has  been  drawn  off  the  tailings  are 
careiuUy  preserved  for  future  treatment  by  the  chlorination 
process.  When  alKJut  to  be  treated  the  tailings  are  roasted 
on  an  open  hearth  to  decompose  the  water  of  crystallization. 
After  roasting  thev  ar«  drawn  from  the  furnaces  and  allowed 
to  cool  in  sheds.  They  are  next  put  into  wooden  barrels,  or 
iron  drums  lined  with  lead,  w^ith  certain  proportions  of  chlo- 
ride of  lime,  sulphuric  acid  and  water.  The  drum  is  then 
securely  closed  and  air  is  forced  in,  until  a  pressure  of  about 
401'  luare  inch  is  obtained,  after  which  it  is  set  revolving. 

A  ment  of  chlorine  then  takes  place  under  consider- 

abif  pieiiure,  which  causes  the  gas  to  be  easily  di-ssolved, 
and  produces  a  more  concentrated  solution  of  chlorine  water 
than  could  be  obtained  on  the  ordinary  atmospheric  pressure. 
The  drums  are  kept  n-volving  for  one  hour  and  a  half  during 
which  time  nearly  all  the  gold  is  dissolved  by  the  chlorine 
water.  At  the  ordinary  atmospheric  pressure  this  process 
would  occupy  four  times  as  long  as  in  the  present  instance. 
At  the  end  of  an  hour  and  a  half  the  air  presure  with- 
in the  drums  is  withdrawn,  and  with  it  any  superflu- 
ous chlorine ;  which  is  afterwards  used  in  manufacturing 
chloride  of  lime  for  use  in  the  chlorination  process.  The 
drums  are  then  opened  and  the  contents  discharged  on  to 
separators  below.  These  separators  are  constructed  on  the  same 
principle  as  the  lal>oratory  filter  pump,  the  passage  of  the 
liquid  through  the  filter  being  accelerated  by  exhausting  the 
air  from  a  vessel  underneath  the  filter  and  in  close  connection 
with  it.  The  whole  of  the  liquid  bearing  the  gold  in  solution 
filters  through  the  compound  in  the  separator,  and  is  conduct- 
ed by  pipes  to  vats  where  it  is  allowed  to  settle.  The  ore 
remaining  on  the  separator  is  repeatedly  washed  with  water 
to  get  rid  of  all  trace  of  gold  chlotide  ;  and  the  washings  are 
added  to  the  clear  solution  which  is  contained  in  the  vats 
until  on  being  tested  they  are  found  to  be  quite  free  from 
gold.  The  solution  then  flows  from  these  vats  through  leaden 
pipes  to  large  filters  of  vegetable  charcoal.  A  clear  liquid  is  here 
seen  running  from  the  pipes  on  to  the  filters  which  if  tested 
with  sulphate  of  iron  will  give  a  copious  precipitate  of  pure 
gold  ;  on  the  other  hand,  the  liquid  issuing  from  the  pipe 
below  the  filter  will  give  no  such  reaction,  unless  the  char- 
coal is  exhausted  and  no  longer  able  to  effect  the  precipitation 
of  the  gold  from  the  solution.  The  chloride  of  gold  on  coming 
into  contact  with  the  charcoal  is  decoiiipo.'ied,  the  charcoal 
absorbing  the  chlorine,  and  nn  ;  1  being  precipitated  in 

the  j)ores  of  the  filter.     The  pi-  il    gold  has   a  reddish 

appearance  due  to  a  slight  film  of  oxiUe  of  iron.  After  this 
charcoal  has  l»een  removed  from  the  filters  and  dried,  it  is 
roasted  in  a  furnace,  until  the  whole  or  nearly  all  the  charcoal 
has  been  consumed,  a  small  residue  alone  remaining  mechani- 
cally mixed  with  the  gold.  The  process  is  now  nearly 
complete.  The  residue  in  the  furnace  being  collected,  it  is 
■melted  with  Iwrax  and  the  resulting  metal,  after  being  re- 
fined in  another  sinelting,  is  cast  into  ingots  weighing 
350  onnc<.»  and  valued  at  alxjut  £1,2.50  each. 

''■  is    taken    of   the    ore  n^maining  on  the  se- 
p«i  1.1-  liquid    running   from    the  filters  is  not.  only 

tested  frequently,  but  is  pumped  back  to  be  used  again  in  the 


drums,  so  that  there  is  no  probability  of  any  gold  being  lost 
The  tailin"s  from  the  batteries  which  are  thus  treated  yield 
from  thretrto  four  ounces  to  the  ton,  and  the  cost  of  the  process 
is  almost  30  shillings  per  ton.  .-.,,. 

Re-ardincr  the  value  of  the  mine,  it  has  been  estimated  to 
conUun  gold" enough  to  yield  a  profit,  after  working,  of  mne 
millions  sterling  !  


^lisccllimfii. 


ARCHITECTURAL  TOPICS. 
The  Builder  gives  a  plan  of  the  projected  Paris  exhibition. 
Mr.  Christian  has  finished  his   examination   of  the    designs  for 

the  Liverpool  Cathedral.  .       ^    .,     c     .u  ir 

It  is  not  yet   certain    whether  the  guarantors  to  the  isouth  Keii- 

sini'ton  E.-eliibitiou  may  not  have  to  in:.ke  up  for  a  deficit. 

The  mosaics  coveriiii;  the  entire  north  wall  of  Chester  Cathedral, 

have  been  finished  by  Messrs.  Burke  ami  Co.,  of  17,  Newman  Street. 

London. 

Mr.  John  P.    Seddoii,   Queen  Anne's   Gate,    Westminster,    has 

been  appointed  architect    to    the    Dean  and    Chapter    of  Llaiidaff 

Cathedral.  ,       r        >     •  <■    , 

\greeably  with  the  wish  of  the  Queen,  the  foundations  of  the 
new  Admiralty  and  War  offices  will  be  laid  by  her  during  her 
Jubilee  vear.  ,       .     . 

The  Ai-chitect  slyly  vet  wisely  remarks,  that  it  is  wonderful  how 
interesting  and  inipoitant  a  building  is  discovered  to  be  when  it 
is  on  the  eve  of  destruction  ! 

The  London  and  North- Western  Railway  Company  have  ar- 
ranged to  carry  slates  direct  from  the  North  Wales  quarries  to 
the  Continent  atone  through  rate. 

The  BuUdiiig  Xcus  observes  that  a  marvellous  degree  of  un- 
certaintv  and  vagueness  exists  amongst  architects  as  to  the  essen- 
tial characteristics  of  a  well  i)!aiine<i  house. 

It  is  proposed  to  erect  a  colossal  monument  of  the  Revolution 
of  1789,  either  in  the  centre  of  the  Tuileries  Gardens,  or  on  the 
place  where  the  Palace  of  the  Tuileries  once  stood. 

A  coimress,  combined  with  an  exhibition  of  works  and  commu- 
nicatioiKs  on  the  results  of  past  experience  and  studies  made,  will 
be  held  at  Venice,  in  18H7,  by  the  Italian  architects  and  engineers. 

The  Institute  of  Architects  have  forwarded  a  memorial  to  the 
Metropolitan  Board  calling  attention  to  the  state  of  Staple  Inn, 
and  uri'iiii'  upon  the  Board  the  desirability  of  preserving  the 
Hall. 

It  is  pointed  out  in  The  Duihier  that  Stonehenge  is  under- 
going daily  injury  at  the  haiiils  of  an  unchecked  public,  and  it 
urges  the  security  of  this  national  relic  from  material  decadence, 
which  a|)pears  only  too  plainly  to  be  overhanging  it. 

A  new  cement  has  been  introduced  In-  Messrs.  Joseph  Robin- 
son and  Co.  (Knothill  Cement  and  Plaster  Works,  near  Carlisle), 
which  bears  their  name.  It  is  tiie-proof,  dries  quickly,  and  pre- 
sents a  smooth  and  glossy  surface  of  exceeding  hardness. 

Philadelphia  will  soon  have  the  highest  tower  in  creation.  The 
Town  Hall  there  (costing  20,000,000  dollars),  which  is  rapidly  ap- 
proaching completion,  will  have  a  tower  537  feet  high,  i.e.,  27  feet 
higher  than  that  of  the  Cologne  Cathedral.  Until  the  completion 
of  the  Eiffel  Tower  at  Paris,  Philadelphia  will  possess  the  highest 
building. 

Iron  is  informed  that  it  is  intended  to  build  a  large  tower — 440 
feet  high  at  the  extreme  top,  and  420feet  at  the  top  platform — in 
London.  It  is  proposed  to  erect  this  structure  at  the  top  of  Oxford 
Street,  where  the  ground  is  high,  and  work  is  to  be  commenced 
next  month.  The  ironwork  is  placed  in  the  hands  of  the  Horsley 
Iron  Co.,  of  Westminster  and  Tipton,  whose  tender  is  £10,000;  the 
excavations  and  brickwork  will  be  carried  out  by  Messr.s.  Wm. 
King  and  Sons,  of  Pimlico.  It  is  to  be  built  in  cominenioratioii 
of  Her  Majesty's  jubilee  year,  and  while  it  will  overlook  every 
other  structure  in  London  from  its  top  platform  eight  or  nine 
counties  will  also  be  visible  Are  we  apjiroachiiig  another  Babel- 
tower  age  1 


TE(!HNICAL  AND  SCIENTIFIC  ITEMS. 

The  Societe  d'  Encouragement  offer  a  prize  to  £S0  for  a  "heavy 
oil"  engine. 

M.  Maicy,  the  well-known  experimenter  in  instantaneous  pho- 
tography, has  succeeded  in  producing  photographs  with  an  expo- 
sure of  two  thousandths  of  a  second,  and,  with  the  assistance  of 
M.  Chevreul,  he  proposes  to  reduce  this  period  still  further.  Truly 
marvellous  ! 

The  electric  incandescent  light,  which  has  been  applied  to  the 
taking  of  photographs  in  such  inaccessible  places  as  underground 
cavities,  mines,  and  so  on,  is  now  to  be  tried  by  M.  M.  Bonfaute 
and  Massoneour  for  photographing  the  sea  bottom,  sunken  vessels 
and  submarine  works. 

Messrs.  Tuck  and  Co.,  of  London  and  Liverpool,  whose  steam 
packing  answeiM  for  compound  engines  working  up  to  90  lbs.  pres- 
sure, have,  in  order  to  meet  the  lequirements  of  triple  expansion 
engines  working  at  150  lbs.  and  upwards,  purchased  the  patent 
with  the  machinery  and  jilant  for  the  manufacture  of  Morrison's 
metallic  and  asbestos  packing. 

It  may  Le  pointed  out  that  the  Queens  Jubilee  Year  coincides 
with  the  50th  anniversary  of  the  first  practical  working  of  the 
electric  telegraph  in  this  country,  as  it  was  on  the  25th  July,  1837, 
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that  the  first  practical  working  of  the  Cook's  and  Wheatstone  five 
needle  telegraph  took  place  between  Camden  Town  and  Euston 
Station  on  the  London  and,  North-Western  Railway. 

A  very  grave  error  attaches  to  all  indicators  made  in  this 
country  owing  to  the  manner  in  which  the  springs  are  attached 
to  the  end  blocks  ;  thus,  as  at  present  made,  any  compres- 
sion put  on  the  spring  must  put  a  twist  on  the  end  blocks, 
and  the  spring  itself  will  assume  a  slightly  bowed  form,  which 
twist  will  cause  a  frictional  resistance  in  the  cylinder  proportional 
to  its  amount. 

The  breaking  of  ships'  cables  at  launches  when  these  are  over- 
strained in  checking  the  vessel's  run  into  the  water  occasionally 
occurs,  when  the  defective  link  is  repaired  and  the  ship  sent  out  to 
sea.  The  over-straining  of  the  cable  leaves  it  ever  after  in  adefec- 
-tive  condition  or  dangerously  unsafe  in  future  emergencies,  so  that 
this  practice  should  be  abandoned,  and  shipowners  should  stipulate 
with  the  builders  that  their  chain  cables  shall  not  be  used  for  any 
other  than  their  legitimate  purpose. 

A  new  bullet-proof  material  has  been  made  by  Herr  Chas. 
Scarnejo  of  Vienna.  It  consists  of  a  hard  pad,  two  inches  thick, 
and  filled  with  cotton  wool,  chemically  prepared.  Bullets  fired 
from  an  Aiistrian  military  carbine  at  20,  30,  and  100  paces  not 
onlv  stuck  fast  in  the  pad  but  were  flattened.  Altogether  it  was 
proved  that  at  ranges  beyond  200  yards  the  pad  could  not  well 
be  pierced  through,  by  a  first  shot.  The  inventor  claims  that  the 
pads,  being  compressd  to  a  thickness  of  less  than  one  inch,  could 
serve  as  plastrons  for  soldiers.  It  is  also  suggested  that  screens 
made  of  this  material  and  moved  about  ou  bicycle  wheels  might 
be  used  to  cover  gunners. 

A  new  process  of  extracting  sugar  has  recently  been  tested  by 
Professor  Wiley,  of  the  United  States  Agricultural  Bureau  at 
Fort  Scott,  Kansas.  It  consists  in  chopping  up  the  cane  into  small 
pieces  Jin.  thick,  then  steeping  these  pieces  in  tubs  filled  with  hot 
water  for  two  or  three  iiours.  The  warm  juice  thus  obtained  is 
then  heated  and  stirred  and  with  the  addition  of  lime  brought  to 
a  boiling  point.  It  is  then  allowed  to  stand  for  a  time,  the  clear 
part  being  finally  run  into  the  vacuum  pans  and  boiled  into  sugar 
in  the  u.siial  manner.  The  yield  is  stated  to  be  1641bs.  per  ton, 
whereas  by  the  crushing  process  adopted  in  Louisiana  the  corre- 
sponding yield  is  only  801bs.  per  ton. 


Wpit  §>(iztiit5. 


PUBLIC  WORKS  DEPARTMENT. 


India,  January   1, 1887. 
The  services  of   the  undermentioned   officers  are  placed  at  the 
disDOsal     of   the    Government    of   Bombay   for  employment    on 

Mr.  H.  H.  Gahan,  Executive  Engineer,  3rd  grade,  on  return 
from  furlough. 

Mr.  E.  H.  Stone,  Executive  Engineer,  2nd  grade,  from  Esta- 
blishment under  Director-General  of  Railways. 

The  .services  of  the  undermentioried  officers  are  placed  at  the 
disposal  of  the  Government  of  Bombay  for  employment  on  the 
Godra-Rutlam  Railway  Survey  :— 

From  Madras  Railway  Surveys. — Mr.  W.  G.  Gilchrist,  Executive 
Engineer,     2nd    grade. 

From  North-Western  Provinces  and  Gudh.— Mr.R.  R.  Dease, 
Executive  Engineer,  4th  grade,  Mr.  E.  W.  S.  Douglas,  Executive 
Engineer,  3rd  grade. 

From  Establishment  under  Director-General  of  Railways. — Mr. 
E.G.J.  McCudden,  Executive  Engineer,  2nd  grade,  auh  pro  te^n, 
Babu  Kali  Podo  Sen,  Executive  Engineer,  4th  grade,  sub  pro  tern. 

From  Central  Provinces — Mr.  W.  Slane,  Assistant  Engineer, 
2nd  grade. 

The  services  of  Mr.  W.  H.  Parker,  Superintending  Engineer, 
Ist  clas.s,  are,  on  return  from  f\irlougli,  placed  at  the  disposal  of 
the  Government  of  Bombay  for  employment  on  the  Godra- 
Rutlam  Railway  Survey. 

Bt'luchwtan. 

Mr.  W.  B.  Starky,  Assistant  Engineer,  2nd  Division  Frontier 
Road,  is  granted  three  months'  privilege  leave. 

Mr.  O.  Ollenbach,  Assistant  Engineer,  2nd  Division  Frontier 
Road,  is  granted  two  months'  privilege  leave. 

Militnrij   Works  Department. 

Lieutenant  R.  F.  Allenj  R.E.,  Assistant  Engineer,  1st  grade,  is 
appointed  to  the  charge  of  the  current  duties  of  the  Office  of  the 
Executive  Engineer,  Fort  William  Division,  Military  Works,  in 
addition  to  his  own  duties. 


Assam,  Deeember  25,  1886. 
18th  December  1886.— No.  120.— In  continuation  of  Public 
Works  Department  Notification  No.  102,  dated  22nd  November 
1886,  Mr.  .1.  Leonard,  Assistant  Engineer,  1st  grade,  whose 
services  were  transferred  from  As.sani  to  Burmah,  reported  his 
departure  from  this  Province  on  the  1st  December  1886. 

Bombay,  December  30, 18'6. 

Major  E.  D'O.  Twernlow,  R.E.,  on  his  return  from  leave,  to  act 
as  Executive  Engineer,  Poona  and  Kirkee. 

Major,  W.  H.  Haydon,  R.E.,  to  act  as  Executive  Engineer, 
Lower  and  Central  Sind. 


ittiitan  (Engineering  patent  gtigister. 

Spkcifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home  De- 
partment : —  ^ 

IKtli  December  1886. 

g7.  — Georsje  Turtoii,  of  Sheffield,  England,  Engineer. — Par  improve- 
ments la  hutferii  for  railway  and  other  purpoiies. 

210. — Charle.s  Shei)|>ard,  of  Bridgend,  in  the  county  of  Glamorgan, 
England,  Kiigineer.  — i<'oi'  all,  improred  soorkee  mill. 

211.— John  Gi-aut  Smith,  of  Victoria,  in  the  colony  of  Hong-Kong, 
Merchant. —  For  the  manufacture  from  /renh  ginger,  of  dried 
ground  ginger,  crushed  ginger,  ginger  paste,  flour  of  ginger,  essen- 
tial oil  ot  ginger  and  essence  of  ginger. 

217. — Thomas  John  Jones,  of  11,  Queen  Victoria  Street,  in  the  City  of 
London,  England,  Electrician. — For  improvements  in  voltai 
batteries. 


SELECTED  ABSTKACTS  OF  EECENT  INDIAN  SPEOIFIOATIONS. 
Ships'    Draft    Indicator — 185    (\%m).-John    G.    Debbie.     A 

cyliadrical  vessel  called  the  air  chamber  is  placed  near  the  bottom 
of  the  ship,  amidships,  into  which  water  through  the  bottom  of  the 
ship  is  admitted,  which  rising  in  the  air  vessel  compresses  air  iu  the  vessel 
with  a  force  equal  to  the  immersion  or  depth  of  the  ship  in  feet  and 
inches  below  the  surface  of  water.  From  the  top  of  the  air  vessel  a 
pipe  is  led  t"  a  pressure  gauge  or  other  suitable  instrument  for  mea- 
suring pressure,  .such  as  a  mercury  gauge  situated  in  the  chart  room  or 
other  convenient  place  in  the  ship,  and  the  dial  or  index  of  ibe  iu- 
gtrument  being  marked  off  in  feet  and  inches  with  the  corresponding  dis- 
olacemeiit  iu  tons  for  such  depth  of  immersion,  the  pointer  will  always 
indicate  the  exact  immersion  and  displacement  of  the  ship  when  afloat. 
A  tube  is  also  attached  to  the  air  chamher  in  the  water  space,  an 
carried  up  tlie  central  bulkhead  to  a  sufficient  height  above  the  deed 
load  line.  This  mbe  is  of  glass  having  a  graduated  scale  iittaohe  o 
indicating  the  immersion  and  displacement  also  ;  and  the  head  S, 
water  in  the  tube  acting  on  the  air  iu  the  air  chamber  equaliz » 
the  pres.sine  when  the  ship  is  rolling  and  pitching,  enabling  the  mean 
draft  to  be  read  otl  during  any  weather. 


SELECTED  ABSTRACTS  OF  EECENT  BKITISH  SPECIFIC ATIOH S. 
Improvements    in   Breech-loading    and  Magazine    Fire- 

Arms. — 9411  (1886). — H.  H.  Lake.  This  invention  is  a  communi- 
cation from  the  Winchester  Repeating  Arms  Company  of  New 
Haven,  Connecticut,  United  States,  and  relates  to  improvements  in 
repeating  fire  arms. 

In  the  orilinary  well-known  "Winchester"  repeating  rifle,  the 
cartridges,  wliich  are  contained  in  a  magazine  tube  beneath  the 
barrel,  are  fed  upwards  to  the  barrel  by  means  of  a  carrier  sliding 
vertically  in  a  slot  in  the  lock,  and  the  cartridge  is  pushed  into 
the  barrel  and  the  breech  closed  by  a  breech-piece  sliding  in  an 
axial  line  with  the  barrel. 

These  movements  are  effected  by  working  a  lever  pivotted  under 
the  lock  which  also  forms  the  bigger  guard.  Certain  inconveniences 
connected  with  this  arrangement  have  led  to  the  adoption  of  a 
handle  sli<ling  on  the  magazine  tube,  to  be  gi-asped  by  the  forward 
hand,  for  giving  the  required  movements :  and  it  is  to  fire-arms 
of  this  latter  class  that  the  present  invention  applies. 

It  is  difficult  to  convey  a  complete  idea  of  the  mechanism  with- 
out reference  to  drawings,  but  the  main  features  of  tlie  arrangement 
are  as  follows  : — 

A  handle,  fitted  to  move  to  and  fro  on  the  magazine  tube,  has  a 
slide  fixed  to  it,  passing  between  this  tube  and  the  barrel.  A  shot 
in  the  slide  receives  a  pin  on  a  cylindrical  breech-piece,  which  is 
thus  caused  to  reciprocate,  and  the  shot  being  inclined,  the  breech- 
piece  is  partially  rotated  after  the  cartridge  is  pushed  home,  and 
locked  by  a  shoulder  formed  it,  engaging  with  a  fixed  projection 
in  the  lock.  The  carrier  consists  of  two  plates  of  peculiar  form 
pivotted  at  one  enil  in  the  lock. 

The  cartridge  is  received  between  them  from  the  magazine  and  the 
first  motion  of  the  slide  cau,ses  them  to  approach  and  grip  it  firmly, 
while  the  further  motion  of  the  slide,  by  contact  with  an  upwardly 
projecting  tail-piece  on  one  plate,  raises  the  carrier  with  the  cartridge 
to  the  level  of  the  barrel.  A  lever  pivotted  on  the  carrier  and  having 
a  forked  end  embracing  a  stud  in  the  lock  supports  the  detonating 
end  of  the  cartridge  and  is  so  arranged,  that  it  causes  the  cartridge  to 
be  presented  in  a  true  axial  line  to  the  barrel,  which  is  an  important 
matter  in  i-epeating  shot-guns,  where  the  cartridges  are  necessarily 
flat  ended.  A  species  of  s]>ring  latch  on  the  lower  part  of 
the  carrier  presents  the  exis  of  the  cai-tridges  from  the  magazine 
when  the  carrier  is  raised,  but  permits  tlie  magazine  to  be  filled 
through  the  opening  in  the  bottom  of  the  lock,  when  the  carrier  is  so 
raised. 

The  return  motion  of  the  handle  and  slide  bring  forward  the  hreecli- 
block,  which  pushes  the  cartridge  into  the  barrel,  and  is  then  locked 
as  before  described.  The  eml  of  the  breech-block  acts  on  an  incline 
on  the  carrier  and  returns  it  to  the  lower  position,  where  it  immediate- 
ly receives  a  fresh  cartridge  from  the  magazine.  When  iu  such  posi- 
tion the  carrier  fills  the  opening  in  the  lock  through  which  the  maga- 
zine is  fed. 

The  arrangements  of  the  trigger  hammer  and  exploding  needle  are 
of  the  usual  description,  with  the  exception  that  the  hammer  must 
enter  a  shallow  slot  or  recess  in  the  end  of  the  breech-piece,  before  it 
can  strike  the  neeille,  and  until  the  breech-jiiece  has  been  rotated 
and  locked,  this  shot  is  not  in  a  position  to  receive  the  hammei-. 

There  are  11  plans  of  considerable  length,  attached  to  the  specifica- 
tion. 
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TXDTAX  EXGINEEKIXG. 


[January  8,  87. 


PATENTS.  TRADE  MARKS,  DESIGNS. 

IXDIAX  S.ValXEEHl.yO  now  ..ff.-rs  to  Inventors  generally 
the  xiivkntages  of  its  Patksts  OKr.vRTUKST. 

Pitt«iit.4  priKMired  and  Designs  ami  Trade  Mark.i  registered  in 
•llpirt*  of  the  world. 

The  sale  or  working  of  inventions  ne!;otiate<i. 

Correspondents  or  Kepre-^entatives  in  »11  countries. 


(!:xtract6. 


HINDU  rtrtu*  ENQUSH  WORKMEN. 

Mr.  Tromjls  Scxrrr,  of  Blrtii.  >iho  recently  superintended  the  buiUline 
pt  twj  barges  at  Bhowuuggur.  in  the  BombAy  Presidency,  has  furiiish-d 
Ut  experience*  to  the  yrwewstlr  ChroHH-lf.  Mr.  Scott  was  the 
ooly  Kur-'pesn  workman  empluyed,  and  had  no  knowledge  of  the 
laii--  with     the    help     of    an    interpreter,    the    natives  very 

qu:  .  the  difierent  part*  of  the    barge.     The    averaee    number 

of;  '     •- .      '       t    250.     Sometimes    nearly    half    of  those 

We!  :  he  same  work  ss  men  engaged    in    labi>ur- 

ing.  ., :  as"    were    likewise    counted     among    the 

staff  01  workpeople.  Mechanics  received  eight  acnss — an  anna  would 
be  worth  about  a  1^'.  iu  English  money — per  day  ;  male  labourers,  four 
anna*  ;  and  frmale  Ul>ourers,  three  .inna*.  Their  day's  work  commenced 
at  teveu  u'cl.ick  in  the  morning,  and  terminated  at  sunset,  two  hnurs 
beir ,  '  '       "  vt    midd.ay,    except  in  the    hottest    part   of  the 

•Q!  .  ces8.itit>n  of  UtHlur  from  eleven  in    the    morn* 

in^'  u.     With  the  exception   of    the  rivetters,  who 

wv  ,y,  the    whole   of  the    work    was   done    by   the 

natt  _:ii    some  of  the  "  hands"  were   when     they  coni- 

meocrti  tlwii  tasks — and  it  w.aa  the  le«<  'o  be  wendered  at  when  many 
of  them  had  nut  seen  a  steamship  before — th.'y  adapted  themselves  to 
the  w.rk  in  an  almost  incredibly  short  time,  displaying  much  intellieen.e, 
and  5})et-ially  evincing  s  strong  desire  to  plesse.  The  i[uality  of  their  work, 
jc- ■' ■  ■•■•'- •  —  timony  of  the  State  Engineer,  Mr.  R.  P.  Sims,  was 
"  4  -ime   cl.»*s    at    home  ;"  but  as  was  to   be    expected, 

the  ,p.ible     i^   t'irning    out    the'"  quantity,"    and    Mr. 

Scott  u>  of  opiuiua  that  one  English  mechanic  would  be  worth  from 
thre."  t>  four  native  artisans.  The  time  occupied  in  fitting  up  the 
bar.  ■  Ive  mimths      As  a  class  the  natives  are  most  temperate    in 

thi'  <1   durinc    the     eight«eu      months   which  Mr.     Scott  w.is 

4oiUi.  ii.'i  Ml  tiie State,  he  avers  he  did  not  see  a  single   individual  intoxi- 


cated. Vegetarianism  is  predominant. 


THE    TOUNGHOO-MANDAL.W    RAILWAY. 

Thf.  flying  visit  m.ide  to  Mandalay  by  Sir  Theodore  Hope,  Public 
Works  Minister.  General  Hancock,  and  Mr.  Molesworth  has  res\iUed  in 
the  augment  of  the  new  Railway  from  this  city  to  the  Myit  Nge  riv-r, 
the  site  of  the  bridge  over  that  stream,  and  the  position  and  defensive 
works  of  the  Railway  terniiims  here  being  fin.iUy  decided  upon  All 
thii  ha*  been  done  in  onsult^aion  with  the  Commander-in-Chief,  Sir 
Chvle*  Bernard,  and  exp»'rt  engineer  olficers.  The  total  length  of  the 
Una  i*  calculated  at  22)  miles,  and  will,  it  is  estimated,  cost 
Ba.  76,000  per  mile,  which  will  give  a  capital  outlay  of  180  lakhs.  Work 
ha*  been  begun  from  Tounghoo  and  Xyingyan,  and  a  start  will  also  be 
made  on  the  Mandalay  section.  It  must  be  borne  in  mind  that  in 
Burmak,  where  the  rainfall  is  very  heavy  and  the  soil  of  a  loose  kind, 
the  earthwork  of  a  Railway  must  be  left  to  settle  for  at  least  one  rainy 
MMon  before  toy  great  quantity  of  ballast  can  be  safely  laid  down.  Tije 
ambankmeuU  sink  about  one  sixth  before  finally  becoming  solid  and 
firm,  and  this  has  always  to  be  taken  into  account  when  a  line  is  being 
made.  As  regards  the  new  Railway,  it  is  said  that  the  line  can  be  opened 
from  Tounchoo  to  Y»methen  (s»y  116  miles)  and  from  Mandala>  to 
K>      '  within    18    months  of  the   first   sod    being   turned; 

an  :  -ction  between  Kyt)iikBe  and  Vemethen  (say  7^  miles) 

be.  Ill    .nother   year.     This  is,   of   course,    if    funds   aie 

all '•!■  i       mi  order*  are  sent  to  England  at  once  for  rails,  rolling 

ftock     uti'l   '1.'^    ir.nwork   for   the    bridges — the    last    a  most  important 


matter,  as  the  rivers  are  near 
the  Rangoon-Pnime  Railway 
Railway,  as  the  former  pays 
quoted  .showing  the  actual 
greater  expenditure  secured 
of  the  Tounghoo  garrison  by 
occupied  25  days  ;  in  1885  a  i 
and  ocupied  two  days. 


ly  impassable  in  the  rains.  .TudgiDg  from 
,  ft  good  dividend  should  be  paid  by  the  new 
it^  per  cent.  net.  Some  figures  may  be 
saving  iu  the  military  budget  and  the 
in  relieving  posts.  In  1881  the  ordinary  relief 
the  Sittang  river  route  cost  Rs.  40,000  and 
limilar  relief  by  Railway  cost  only  Rs.    9,000 


DOING  versus  TALKING. 

A  Nr.MBKR  of  natire  gentlemen  at  Bombay  liave,  we  hear,  establi.slied  a 
Flour  Manufacturing  C(mipsny.  The  intilligence  has  naturally  delighted 
their  Calcutta  brethren,  and  we  sre  init  surprised  to  find  the  following 
pithy  remark  in  one  of  the  leading  native  papers  :— "  Though  India  is  a 
great  wheat-producing  C"Untry.  it  is  a  shame  that  it  has  to  import  flour 
from  such  distant  countries  as  England,  .Austria,  and  Italy.  VVe  thmk 
that  ii'  the  manufacture  of  flour  by  the  aid  of  machinery  be  undertaken 
on  a  large  scale,  India  will  be  quite  able  not  only  to  supply  her  own  de- 
maiid-s  but  even  to  export  to  foreign  countries  "  This  is  all  very  wise, 
we  griint  ;  but  has  the  truth  only  just  d  wned  on  our  contemporary  ? 
That  India  would  be  materially  benefited  if  her  people  would  only  show  a 
spirit  of  enterprise,  is  surely  not  a  very  groat  discovery.  Not  that  any 
blame  attaches  to  Bombay,  for  she  has  eiven  ample  proof  of  commercial 
life  But  what  have  our  valuable  friends  in  Bengal  done  except  make 
late  discoveries  and  gape  in  motionless  astonishment  at  patent  facts  ? 
"  Why  don't  we  do  this  or  that  ?  asks  some  one  very  pleased  with  himself. 
"  Ah.  why  "  echoes  another.  Aud  so  the  hum  uoes  on  :  a  stream  of  invec- 
tives is  poured  on  selfish  Europe  ;  a  great  fuss  is  made  over  India's  pris- 
tine nli>rv — au'i  then  the  noise  subsides  ;  the  bubble  bursts,  as  every 
bubble  must.  Nothing  more  is  done  ;  no  action  is  taken — aud  India  goes 
on  her  downward  course.  Now,  we  have  no  desire  to  quarrel  with  our 
Bengalee  frie  ds  ;  but  they  ought  to  remenib  r  that  Heaven  helps  those 
who  help  themselves,  and  th.at  if  they  want  the  sympithy  of  Englishmen 
they  must  firi't  deserve  it.  It  i<  all  very  well  to  malign  British  Adminis- 
tration ;  but  let  any  one  of  our  good  friends  who  are  to  be  seen  driving 
alocg  the  Strand  with  their  barouches  and  pairs  but  cast  one  glance  on 
the  river  before  th'-m,  and  then  ask  if  Indians  are  doii-g  for  fe'ieir  country 
what  they  might  have  done  and  what  they  still  can  do.  Let  them  look 
at  those  forests  of  masts,  and  they  will  see  that  the  sarcasm  of  Sir  Lepel 
Griffin  is,  after  all,  not  unmerited.  *  Nations  by  themselves  are  made' — so 
sings  tile  author  of  th"  Old  Man's  ffopi'.  Let  our  native  friends  but  act 
up  to  it, — let  them  give  up  their  hankering  after  twenty  rupee  clerkships 
and  become  carpenters  aud  masons,  hewe  s  (»f  wood  and  drawers  of  water 
— in  short,  let  them  leain  that  trade  is  the  backbone  of  greatness, — and 
all  the  repressive  measures  of  Anglo-Indian  bureaucracy  will  not  prevent 
them  from  becoming  a  treat  and  respe.ted  nation  But,  as  we  have  often 
told  them,  they  wil  never  become  great  by  proxy,  which  is  a  fallacioui 
endeavour. 


ROYAL  ENOINEKR.S  IN  INDIA. 
TiiK  problem  of  officering  the  Engineering  Department  of  the  army- 
is  one  that  seems  never  ending.  The  hard  worked  exeyutive  officers  of 
the  Public  Works  Department  were  driven  to  satisfy  all  these  demands : 
those  of  the  economist,  those  of  the  developer  of  the  resources  of  the 
country,  and  of  the  strategist.  And  not  content  with  that,  another 
fiend  api)eared  to  worry  and  dismay — the  Sanitary  theorist.  He  prov- 
ed the  most  expensive  and  vexing  of  all.  No  wonder,  then,  that, 
nulled  to  pieces  by  these  different  straggling  energies,  the  executive 
broke  down  ;  but  it  rose  up  differentiated.  New  branches  were  start- 
ed, notably  the  Military  Works  Branch.  The  birth  of  these  new 
branches  was  not  inaugurated  without  the  costly  human  sacrifice  ;  and 
Lord  Mayo  slaughtered,  at  the  altar  dedicated  to  the  Secretariat  oli- 
garchy, the  reputation  and  fortmies  of  half  a  dozen  hard  worked 
executives,  who  had  not  been  able  to  cope  with  the  impossibility  evolved 
by  the  transitional  state  of  the  country.  They  were  aacrificeil  on  false 
representations.  The  famous  Barracks  that  caused  the  outburst  of 
secretariat  wrath  are  still  standing,  aud  are  let  out  as  lo<lgin"s  at  this 
present  time. 
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Several  matters  are  unavoidably  held  over  for  want  of  space, 
but  as  we  appear  weekly,  we  hope  to  soon  clear  them  off. 
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Porter.— At  Indore,  on  28th,  December  1886,  Alfred  Porter, 
late  Sub-Engineer,  P.  W.  D.,— aged  63  years. 

Nepean. — At  Rangoon,  on  the  3rd  instant,  at  his  residence.  No.. 
30,  Phayre  Street,  (George  Ernest    Nppean,   late    Superintendent, 
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PROTECTION    OF  INVENTIONS  AND    DESIGNS 
BILL,  1887. 

We  are  glad  to  observe  that  a  Bill  to  amend  the  exist- 
ing Patent  Law  of  India  has  just  been  introduced  into 
the  Legislative  Council  of  the  Governor-General.  Ex- 
perience in  the  working  of  the  present  Act  XV.  of  1859 
has  shown  the  existence  of  many  defects  which  the  new 
Law  aims  at  remedying,  and  we  have  no  doubt  that  those 
interested  in  Patents  will  welcome  some  of  the  changes 
that  will  be  effected. 

Among  the  principal  alterations  to  be  introduced,  we 
observe  that  the  new  Act  will  include  Designs,  which  here- 
tofore have  been  protected  by  a  separate  enactment. 
The  period  a  Design  will  henceforth  be  protected  will  be 
for  5  years  instead  of  3  years,  while  the  Government  Fee 
will  be  reduced  from  Rs.  100  to  Rs.  10 — a  difference  that 
will  doubtless  result  in  protection  being  availed  of, 
whereas  up  to  this  time  no  Designs  have  been  registered. 

It  is  a  great  pity  that  while  this  new  Act  includes 
Designs  or  Part  III.  of  the  English  Act  of  1883,  and  adopts 
many  of  the  essential  provisions  thereof,  that  it  should 
omit  Part  II.,  relating  to  Trade  Marks.  For  this  there 
can  be  no  good,  or  even  satisfactory  reason.  To  our  know- 
ledge, there  have  been  many  British,  Indian,  and  Foreign 
manufacturers  and  dealers  who  have  often  enquired,  and 
who  are  desirous  to  have  their  Trade  Marks  known  by 
registration  and  subsequent  publication  as  in  England 
whereas  now  they  have  the  onus  of  making  them  known 
as  best  they  can  by  use  and  frequent  advertisement, 
entailing  considerable  expense.  To  include  this  Part 
in  the  Act  would  not  in  the  least  prejudice  or  hurt  the  rights 
of  the  proprietors  of  well  known  or  long  used  Trade  Marks, 
as  ample  opportunity  or  sufficient  time  may  be  allowed 
them,  say,  a  year  from  the  commencement  of  the  Act  ia 
1888,  to  register  their  Trade  Marks.  The  Government 
fee  may  be  the  same  as  for  Designs,  while  the  proprietors 
should  be  required  either  to  pay  the  cost  of,  or  to  furnish 
engraved  wood  or  metal  blocks  of  their  Trade  Marks  so  that 
they  may  be  published  as  in  England.  With  this  part  in- 
cluded in  the  Indian  Act  a  very  considerable  increase  to 
revenue  may  certainly  be  expected  to  be  realized. 

While  approving  many  provisions  of  the  new  Act,  we 
regret  much  to  notice  that  instead  of  a  reduction  as 
allowed  for  Designs,  the  new  Act  contemplates  increasing 
the  Government  Fee  for  Patents  from  Rs.  100  for  the 
full  term  of  14  years  to  Rs.  540  for  the  same  time — the 
only   concession  being  that  it  is  payable  in  instalments 

The  object,  it  is  evident,  is  to  add  to  revenue,  and  were 
the  payment  fixed  on  a  more  gradual  sliding  scale,  a  fair 
result  might  have  been  expected.  As  the  Bill  stands,  very 
few  inventions  will  be  protected  beyond  the  term  of  two 
years,  owing  to  the  high  fees  thereafter  required.  Compar- 
ing the  scale  of  fees  of  the  two  Acts,  we  find  the  initial 
payments  of  the  Indian  Act  to  be  Rs.  10  on  the  applica- 
tion and  Rs.  30  on  the  specification  ;  these,  proportioi; al- 
ly are  much  higher  than  £1  on  the  application  and  £3  on 


26 


INDIAN  ENGINEERING. 


[January  15,  '87. 


the  specification  of  the  English  Act ;  besides  the  Indian 
Act  only  protects  the  Invention  for  two  years  whereas 
the  English  law  protects  it  for  four  years  or  double 
the  time,  while  the  next  payment  of  Rs.  75  before  the 
expiration  of  two  years  raises  it  quite  beyond  double 
of  the  English  Patent  for  the  same  time  of  protec- 
tion, namely,  four  years. 

If  the  new  Patent  Act  has  the  object  of  aiding  and 
developing  Invention,  as  it  presumedly  has,  the  fees,  espe- 
cially the  initial  ones,  should  be  considerably  reduced ; 
and  it  should  be  borne  in  mind  that  Inventors,  especial- 
ly the  natives  of  this  country — mechanics  and  artizans — 
are  staning  men,  struggling  with  difficulty  to  meet  their 
daily  wants.  Many  of  these  have  great  inventive  pow- 
ers as  shown  in  their  many  devices  to  save  labour.  With 
cheap  protection  for  their  Inventions,  they  might  hope  to 
expand  them  profitably.  But,  as  proposed  in  the  Bill> 
from  being  unable  to  meet  the  higher  fees,  their  Patents  — 
if  taken  out — must  soon  lapse,  and  as  a  consequence,  they 
would  be  put  to  a  considerable  loss. 

It  is  to  be  hoped  that  the  Bill  when  considered  in  Coun- 
cil, \vi\\  be  greatly  amended  on  the  lines  here  pointed  out. 

THE  EAST  INDIAN  RAILWAY  UNDERTAKING. 
We  have  received  copy  of  a  letter  addressed  by  Mr.  R. 
W.  Crawford,  Chairman,  East  Indian  Railway  Company,  to 
Lieutenant-General  Richard  Strachey,  C.S.I.,  a  Member 
of  the  Council  of  India,  on  the  subject  of  the  working  of 
the  Undertaking  during  the  years  1880 — 85,  under  the 
Purchase  Act  of  22nd  December  1879.  In  it  the  writer 
proves  conclusively  by  facts  and  figures,  thatduring  the  past 
six  years  the  Government  of  India  has  received  from 
the  business  a  sum  close  upon  four-and-a-half  erores 
of  rupees  as  its  share  of  the  profit  on  the  working  of  the 
Bailway  under  the  new  contract.  It  is,  moreover,  shown 
that  the  financial  success  of  the  concern  has  enabled 
the  State  to  make  an  advance  of  nearly  two  erores  towards 
the  enlargement  and  improvement  of  the  property,  with- 
out either  raising  a  loan  or  applying  to  the  tax -payers 
for  relief.  Calculating  the  interest  on  this  provision  at 
4^  per  cent..  Government  has  received  a  sum  of  twenty- 
one  lakhs  in  addition  to  about  twenty-five  lakhs,  the 
interest  on  the  value  of  the  stores  kept  in  hand.  Coming 
to  details,  we  find  that  the  revenue  receipts  "from  all 
sources  during  the  period  were  about  twenty-eight  erores, 
and  the  working  expenses  under  all  heads  were  nearly 
ten  erores ;  the  net  receipts  were,  therefore,  about  eighteen 
erores.  Out  of  these  net  working  receipts  the  following 
gums  have  been  paid:  Id. — The  Annuity  under  the  Pur- 
chase Act  and  all  interest  on  Debentures  and  Debenture 
stock,  on  Debentures  paid  off,  and  on  overdrawn  Capital, 
about  12  erores;  2nd. — Interest  on  monies  advanced  on 
outlay  for  Capital  purposes,  over  twenty-one  lakhs;  iird. — 
Interest  on  value  of  Stores  in  hand,  nearly  twenty-five  lakhs; 
4///. — Contribution  U)  Provident  Fund,  about  cighteenlakhs 
making  atotal  of  upwards  of  twelve-and-a-half  erores — leav- 
ing for  net  profit  five  erores  and  forty  lakhs,  of  which  the 
Government  of  India  has  received  four  erores  and  thirty- 
two  lakhs,  and  the  Railway  Company  one  crore  and  eight 
lakks.     In  conclusion,  Mr.  Crawford   modestly  observes  : — 


I  do  not  write  this  in  a  spirit  of  boasting,  or  to  invite 
controversy,  but  rather  as  a  vindication  of  the  broad 
principles  which  underlay  the  policy  of  1879,  in  which 
you  bore  so  largo  a  personal  share,  and  as  a  record  of  the 
magnitude  of  the  interests  involved  in  the  prosperity  of 
East  Indian  Railway  Undertaking,  to  be  borne  in  mind 
whenever  any  question  of  the  resettlement  of  existing 
Systems  may  be  brought  under  consideration. 

STEAM-THRASHING  MACHINERY  FOR  INDIA. 

We  have  received  a  pamphlet  issued  by   Messrs.  Mar- 
shall, Sons  and  Co.,  Ld.,  containing  particulars  of  their 
steam   wheat-thrashing    machine,    which   was    recently 
tried  at  Bombay  under  the  direction  of  Mr.  E.  C.  Ozanne, 
Director  of  the  Bombay   Agricultural   Department.  Al- 
though we  do  not  for  a  moment  doubt  the   great  advan- 
tages this  country  is  likely  to  derive  in  the  future  by  the 
introduction  and  more  extensive  use  of  steam  machinery 
— especially  in  the   development  of  its  agricultural   re- 
sources— yet,   viewing  the    question  broadly,  we  are   not 
prepared   to  say  that   the   time   has    arrived    for    the 
successful    employment    of    steam   in   thrashing   wheat, 
when   we   take  into    consideration    the  extremely    low 
price   of  manual   labour.     Mr.  Ozanne 's    report   on    the 
machine  worked  at  the  Bhadgaon  farm,   is   entirely  in 
favour  of    it,   as   is   that   of  the    Bombay   Chamber  of 
Commerce    and   the    Bombay    Flour    Mill  Co.   on    the 
grain  thrashed.     But  the  cost  of  the  machine  (Rs.  5,507) 
is,  in  our  opinion,  a  very  serious  obstacle    to   its  being 
utilized    to    any   extent    in    the  present   state    of    the 
trade.      The   Messrs.   Marshall    very    correctly    observe 
that  "  the   ryots   are   under   the   impression  that   they 
would  not  be  able  to  procure   higher   prices  for  sending 
properly  threshed  wheat  to  the  market  ;"  but   add   that 
this  is  a  fallacy,  as   English   millers  would   only   be  too 
glad  to  get  Indian  wheat  free  from  dirt  and   adulteration. 
This  assertion   is   not,   however,   borne  out  by   facts,  as 
recently  brought  to   light  by  Mr.  Finucane  in  his  report 
on  wheat  cultivation  and  trade   in  Bengal,    to   which  we 
would  draw  Messrs.    Marshall's  attention.     The  action  of 
the  Bengal  Chamber  of  Commerce  in  this  matter  does  not 
encourage  a  hope  that  the  steam  thrashing  of  wheat  will 
prove  remunerative — at  any  rate  at  present — and  we  can- 
not, therefore,  recommend  the   introduction   of  "  steam 
thrashers"  for  India. 


FERRO-CHROME. 
It  will  be  remembered  that  at  the  recent  meeting  of 
the  Iron  and  Steel  Institute,  Dr.  Percy,  the  President, 
in  the  course  of  his  address,  dwelt  at  some  length  on 
the  advantages  of  using  the  metal  chromium  with  iron 
and  carbon  to  make  the  compound  called  chrome  steel. 
He  said  that  he  had  every  reason  to  believe  from  tests 
which  had  come  under  his  notice,  that  such  steel  would 
be  found  to  possess  all  the  hardness  of  high  carbon 
steel,  together  with  the  toughness  and  malleability  of 
low  carbon  steel.  It  is  true  that  in  the  course  of  the 
subsequent  proceedings  Mr.  Daniel  Adamson, ,  who  also 
is  an  authority,  threw  some  doubt  on  the  possibility  of 
attaining  high  tensile  strength,  without  sacrificing  ductil- 
ity.    It   seems,    however,   that    there    is    a    disposition 
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amongst  steel  makers  to  try  to  the  utmost  what  can  be 
done.  Already  an  alloy  which  has  received  the  name 
<)f  Ferro-C/irome,  is  being  imported  at  Liverpool,  and 
sample  lots  have  been  supplied  to  various  works.  The 
new  material  is  in  a  condition  analogous  to  that  of  ferro- 
manganese,  it  is  an  alloy  and  not  an  ore.  The  proportion 
of  chromium  which  it  contains  varies  from  nil  up  to  .50 
per  cent.  The  cost  per  ton  for  samples  with  about  half 
the  maximum  proportion  is  about  £30  per  ton  delivered 
to  buyers'  works.  It  will  be  interesting  to  hear  how  it 
answers.  A  very  small  quantity,  not  exceeding  one  or 
two  tenths  per  cent,  of  metallic  chromium  in  steel  is 
^id  to  have  a  marked  effect  in  increasing  its  strength  as 
well  as  its  ductility. 


§.oks  iXnb  daniinents. 


Bengal-Nagpur  Railway. — We  are  creditably  in- 
formed that  there  is  no  truth  in  the  rumour  that  the 
Secretary  of  State  has  sanctioned  the  making  of  the 
Nagpur-Bilaspur  section  of  the  Bengal- Nagpore  Railway 
on  the  broad  gauge,  and  that  the  Southern  Miihratta 
terms  have  been  granted  to  the  undertakers. 

Babragunda  Copper  Company.— We  are  informed 
that  at  the  time  we  went  to  press  in  our  last  issue, 
the  second  operation — that  of  blister  copper — had  been 
begun  by  the  Barragunda  Copper  Company  at  their 
works  at  Giridhi,  in  addition  to  the  starting  of  the  cupola 
for  the  production  of  regulus  or  the  preparation  of  ore 
for  the  first   smelting  process. 

Ranibagh-Ranikhet  Road. — The  chief  work  under 
the  head  of  Communications  carried  out  last  year  in  the 
N.-W.  P.  has  been  the  military  road  from  Ranibagh  to 
Ranikhet,  on  which  very  substantial  progress  has  been 
made.  Its  completion  will  connect  the  important  mili- 
tary station  of  Ranikhet  with  the  railway  system  of 
Upper  India,  and  should  add  considerably  to  the  traffic, 
both  of  goods  and  passengers,  to  be  served  by  the  Rohil- 
khand  and  Kumaun  line. 

Coal  Supply  of  the  North- West.— The  opening 
of  the  first  section  of  the  Kutni-Bilaspur  Railway  to 
the  Umeria  coal-fields  last  week  bids  fair  to  revolu- 
tionize the  coal  supply  of  the  Xorth-Western  Provinces 
and  the  Punjab.  Umeria  is  190  miles  nearer  to 
Allahabad  than  Giridhi,  whilst  to  Jubbulpore  the 
distance  in  favour  of  Umeria  is  upwards  of  500  miles. 
This  subject  is  at  present  exciting  a  good  deal  of 
interest  in  Upper  and  Central  India. 

Tramways  for  Benares. — We  understand  that  a 
London  Company  has  received  a  concession  to  lay 
a  system  of  tramways  in  Benares.  The  work  will  be 
carried  out  by  a  Calcutta  firm.  A  hitch  has  occurred  in 
the  arrangements  owing  to  the  Municipality  wishing 
to  impose  some  impracticable  conditions.  The  system 
will  comprise  three  lines ;  one  from  Raj  ghat  to  Can- 
tonments, another  from  Cantonments  to  the  Purana 
Chowk,  and  the  third  parallel  to  the  city. 

Penny-wise  and  Pound-foolish. — We  are  informed 
that  an  order  has  been  issued  to  the  several  branches 
of  the  Department  of  Public  Works  directing  Engi- 
neers, whenever  they  require  teak,  to  send  their  orders 
to  the  Bombay  Burmah  Trading  Co.  and  to  deal  with 
no  other  firm.  This  order  for  curiosity  somewhat  resembles 
another  that  strictly  lays  down  that  all  English   materials 


required,  in  indents  for  the  Department,  when  exceeding 
the  sum  ofRs.  10,  must  be  sent  to  the  Secretary  of  State, 
and  should  be  anticipated  twelve  months  before  the 
articles  are  required  so  that  there  may  be  sufficient  time 
to  comply  with  the  requisition. 

Kashmere  State  Roads. — We  are  informed  that  wiser 
counsels  have  prevailed,  and  that  the  Government  of  the 
State  of  Kashmere  are  moving  actively,  as  regards  co-oper- 
ating with  the  Indian  Executive  in  the  matter  of  roads 
extension  and  connection.  The  Durbar  have  already  sanc- 
tioned an  allotment  of  Rs.  3,60,000  for  the  current  year  for 
these  undertakings,  and  there  is  every  probability  of  the 
work  being  pushed  on  as  rapidly  as  is  desirable  in  inter- 
ests of  both  British  and  native  territory.  We  may  inci- 
dentally mention,  that  the  Railway  surveys  are  in  an 
advanced  stage,  but  nothing  has  beendecided  yet  as  to  the 
exact  route  that  will  be  adopted  for  a  line  to  Sirinugger. 

The  Resident  Engineer-ship  of  the  Kidderpore 
Docks. — Professional  opinion  in  the  Lower  Provinces  is  much 
exercised  as  to  whom  the  prize  of  the  Resident  Engineer- 
ship  of  the  Kidderpore  Docks  will  fall.  The  favorites 
are  Messrs.  Apjohn  and  Buckley,  and  the  odds  are 
pretty  evenly  balanced  between  them.  They  are  both  in 
the  same  grade  of  the  P.  W.  D.,  but  Mr.  Apjohn  is 
a  few  months  the  senior  in  service.  Mr.  Buckley  is  a 
Whitworth  Scholar,  and  Mr.  Apjohn  an  Irish  Gradu- 
ate in  Arts.  They  both  belong  to  the  same  branch  of 
the  P.  W.  D.,  and  have  distinguished  themselves  in  the 
walks  of  Professional  Literature.  So  that,  whichever  may 
be  selected,  the  choice  will  be  a  good  one. 

Substitution  of  European,  for  Indian  Purchases.— 
The  advantages  of  the  system  of  obtaining  stores  through 
the  India  Office,  in  lieu  of  the  system  of  local  purchase, 
is  well  illustrated  in  the  instance  of  the  Madras  Survey 
Department,  which  sent  Home  for  a  number  of  theodolites, 
chains,  and  plane  tables  for  the  use  of  certain  Survey  parties 
in  actual  need  of  them.  The  Superintendent  of  the  Survey, 
in  noticing  a  few  instances  of  long  delay  in  receipt  of 
these  stores  from  England,  says  that  the  articles  included 
in  his  indent,  dated  28th  January  1884,  were  received 
between  the  3rd  June  1884  and  the  10th  January  1885, 
and  in  that  dated  27th  January  1885  from  July  1885  to 
11th  March  188G,  while  theodolites  indented  for  on  the 
27th  January  1885  were  received  only  in  July  1886. 

Madras  College  of  Agriculture. — We  glean  from 
the  last  annual  report  that  there  were  92  pupils  in  this 
institution  at  the  beginning  of  the  year,  and  86  at  its 
close,  and  that  representatives  of  all  nationalities  of 
Southern  India  may  be  found  among  them.  The  expen- 
diture exceeds  Rs.  42,000,  while  the  receipts  are  compa- 
ratively infinitessimal.  The  information  given  regarding 
the  employment  of  passed  students  proves  conclusively  that 
young  men  who  have  been  educated  at  Saidapet  have  no 
difficulty  in  finding  remunerative  employment.  With  the 
impulse  which  is  sure  to  be  given  to  agricultural  educa- 
tion by  the  technical  education  scheme,  it  may  be  antici- 
pated that,  along  with  other  special  institutions,  the  col- 
lege will  year  by  year  contribute  a  larger  share  to  meet 
expenses. 

Umballa-Simla  Railway.— It  is  believed  that  besides 
the  Military  offices  the  majority  of  the  Departments  of 
the  Government  of  India  will  be  permanently  located  in 
Simla.  Should  this  be  the  decision  of  the  Government,  it 
is  probable  that  the  construction  of  the  Railway  from  Um- 
balla  to  Simla  will  be  begun  at  an  early  date.  Hitherto 
the  principal  reason  for  not  having  adopted  cither   of  the 
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three  schemes  sent  in,  is  said  to  be,  that  the  line  would 
not  bo  a  tinancial  success.  Remuneration  could  not  have 
been  thought  of  when  erecting  those  monumental  struc- 
tnr^s  in  Whitehall  or  the  ct>stly  buildings  in  this  country, 
else  the  profusion  of  ornament  and  luxury  they  display 
would  never  have  been  indulged  in.  The  Annual  Allot- 
ment for  their  maintenance,  &c.,  amounts  to  a  sum  which 
would  more  than  cover  the  interest  on  the  rotjuired  Rail- 
way outlay. 

The  G.  I.  P.  R  Bombay  New  Terminus.— The  Times 
of  Indui,  in  it^j  review  of  the  past  year,  says  that  early 
in  the  year  the  new  terminus  of  the  G.  I.  P.  Railway  was 
thrown  open  to  the  public,  and  that  it  is,  without  doubt, 
the  tinest  modem  building  in  India,  as  well  as  one  of  the 
handsomest  R;ulway  stations  in  the  world.  The  Directors 
of  the  Company  have  good  reason  to  be  proud  of  the 
workmanship  of  their  architect,  Mr.  F.  W.  Stevens,  and 
it  is  j;enerally  hoped  in  Bombay  that  the  Government 
of  India  will  see  their  way  to  give  him  one  of  those 
honorary  distinctions  with  which  the  higher  officials  are 
somewhat  too  fond  of  decorating  one  another.  We  may 
add,  that  the  new  Terminus  includes  the  Administration 
Offices  of  the  G.  I.  P.  Railway  at  Boree  Bunder,  which 
are  the  largest  of  the  kind  in  India,  and  will  cost  27  lakhs 
when  completed. 

Naval  Dockyards  in  the  East. — We  glean  that  the 
result  of  the  consideration  given  by  the  Board  of  Admiralty 
to  Sir  John  Coode's  reports  has  been  to  determine  it  to 
begin  at  a  very  early  date  with  the  construction  of  a  dock 
at  Bombay,  suited  to  the  reception  of  the  largest  of  our  iron- 
clads. It  is  considered  that  further  accommodation  should 
be  also  provided  for  H.  M.'s  ships  in  Eastern  waters 
either  at  Trincomallee,' Colombo,  or  Singapore.  It  is  believ- 
ed thatSir  John  Coode  favors  Colombo,  but  one  of  the  Dock 
Companies  at  Singapore  has  forestalled  the  Ceylon 
capital  by  offering  to  the  Admiralty  to  construct  a 
dock  at  that  port  to  fulfil  all  official  requirements.  It  is 
unfortunate  for  either  Colombo  or  Singapore  that  the 
Ramiscram  Canal  Scheme  should  have  been  brought 
forward  at  the  present  moment,  when  it  is  acknowledged 
that  the  proposed  canal  would  afford  a  thoroughly 
safe  and  well-sheltered  port  where  such  a  pcjrt  is  most 
needed. 

A  Conditional  Conce.S3ION. — The  Madras  Government 
have  resolved  to  make  th  ;  Madras  Municipality  a  grant 
of  Rs.  1,00,000  on  condition  that  the  whole  of  this  sum 
is  employed  on  the  Black  Town  drainage  scheme,  but 
insist  that  the  full  amount  (Rs.  1,84,000)  budgeted  for  in 
connection  with  the  said  scheme  must  bo  spent  during 
the  year  1886-87,  as  well  as  any  balance  that  may  have 
been  left  unspent  from  the  allotment  of  18S.5-8G  (Rs. 
1,.57,770).  If  this  is  done,  the  total  expenditure  on  the 
work  up  to  the  end  of  the  year  1886-87  will  amount  in 
round  numbers  to  Rs.  7,71,400,  of  which  Rs.  91,800— the 
excess  over  the  amount  borrowed  up  to  date — can  bo  met 
from  the  lakh  now  granted.  The  remaining  portion  of 
this  grant  (R<.  8,200),  together  with  any  sums  that  may 
not  be  exiMjn<led  out  of  allotments  to  the  end  of  the  cur- 
rent year,  must  be  spent  on  the  drainage  work  in  1887-88 
T'  ■  ■  ■  ■  .to  for  the  scheme  was  Rs.  8,07, .500, 
h<  ..  o  be  every    probability    of   this  being 

largely  exceeded,  and  accordingly  it  vdW  be  necessary  for 
the  Municipality  to  contract  a  loan  in  the  open  market 
next  year  in  order  to  complete  the  work.  The  Govern- 
ment fully  concur  in  the  opinion  that  the  cost  of  these 
works  should  be  met  from  capital   raised  by    loan. 


Cnrrcnt  |IcId 
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Thb  recoDstructiou  of  the  Mandalay  Buud  commeuces  immediate- 

ly. 

Colonel  Raoul  de  Bourbkl,  E.E.,  on  special  duty  in  Cashmere, 
is  retiring  from  the  service. 

Lieutenant  G.  M.  Hakper,  R.E.,  has  been  phvced  under  orders 
for  duty  ill  tlie  l>eiij;al  Piesideucy. 

A  TELEGRAM  froiii  Buriiiah  announces  that  the  Kuby  Mines  were 
occupied  on  the  27th  ultimo,  without  resistance. 

The  Kidderpore  Dock  works,  which  are  being  pushed  forward 
with  great  vigour,  give  euiployment  to  over  2,000  coolies. 

A  srECiAL  K)aii  will  probjibly  be  floated  for  the  Toungoo- 
Mandahiy   Railway,  the  capital  required  being  abont  two  millions. 

The  Nizam's  Government  has  issued  orders  for  the  erection  of 
a  comnio(lio\is  jail  at  Aurungabad,  the  present  building  being 
insufficient  to  meet  local  requirements. 

Mr.  Bradford  Leslie,  Agent  of  the  East  Indian  Railway, 
has  arrived  in  Calcutta,  much  benefited  by  his  aea  trip,  and  took 
overcharge  from  Mr.  Campbell,  who  has  lejoined  his  appoint- 
ment at  Jamalpore. 

Mr.  Guildford  Molesworth  has  returned  to  Calcutta  from 
Burniah,  where,  as  recently  stated,  he  went  over  the  whole  length 
of  the  proposed  Toungoo- Mandalay  Railway,  which  he  considers 
likely  to  be  highly  successful. 

MouQUK,  the  Ruby  Mines  centre,  is  described  as  a  flourishing 
town,  made  up  of  four  villages  situated  in  a  narrow  and  most 
picturesque  valley.  The  mountain  portion  of  the  path  to  Sagadoung 
is  still  extremely  difficult  for  loaded  animals. 

The  promoters  of  the  Nagpore-BensMl  Railway  scheme  want 
four  per  cent,  guaranteed  for  10  years,  and  the  India  Council  offer 
that  rate  for  five  years  only,  with  a  subsequent  guarantee  of  SJ 
per  cent.  Government  taking  |llis  of  the    surt)lus  net  profit. 

Mr.  Edoar  Taylor,  of  Messis.  .John  Taylor  and  Sons,  the 
mining  firm  that  has  taken  a  leading  part  in  the  develofinient  of 
theColar  Gold  Field,  is  expecteci  in  Madras  by  the  next  P.  and  O. 
steamer  from  England.  He  will  conduct  a  close  examination  into 
the  field. 

The  total  area  of  forest  land  in  Assam  on  the  .31st  of  March 
1886,  was  9,586  acres,  of  which  2,332  were  reserve  forests,  862 
protected  and  6,392  district  forests.  The  expenditure  for  the  year 
was  Rs  2,11,494,  and  the  receipts  amounted  to  Rs,  1,96,656,  which 
leaves  a  balance  on  the  wrong  side  of  the  account. 

The  report  of  the  Telegraph  Department  for  1885-86  mentions 
that  during  the  year  several  cables  of  unusual  size  and  strength 
were  laid  in  Bombay  harbour.  This  work,  which  was  novel  and 
difficult,  was  carried  out  very  successfully  by  the  executive  officer, 
Mr.  S.  H.  C.  Hutchinson,  Assistant  Superintendent. 

A  fatal  accident  occurreJ  on  the  5th  instant  on  the  South 
Deccan  Branch  of  the  Southern  Mahratta  Railway,  by  wliich  five 
lives  were  lost — one  European  fireman,  one  cleaner  and  three 
other  natives.  The  accident  was  caused  by  a  construction  train 
running  over  a  buffalo,  whereby  all  the  carriages  were  derailed. 

A  resolution  has  been  passed  empowering  the  Directors  of  the 
Madras  Railway  to  enter  into  a  contract  with  the  Secretary  of 
State  for  India,  for  the  transfer  to  him  hv  the  Cornpanv,  on  such 
terms  as  may  be  agreed  upon  V>etween  them  and  the  Secretaiy  of 
State,  of  the  branch  line  (about  thirty-two  miles  in  length)  from 
Guntakul  to  Bellary. 

The  Educationiil  Department  obtains  a  second  C.I.E,  and 
Mr.  Kiplinir,  late  of  Bombay  and  now  of  the  Lahore  School  of 
Art,  is  the  lucky  recipient.  Nobody  will  grndt'e  Mr.  Kipling  his 
well-earned  decoration.  Together  with  the  other  gentlemen  who 
were  the  making  of  the  Indian  portion  of  the  Indian  and  Colonial 
Exhibition,  he  had  been  ignored  at  home.  A  crying  injustice  has 
been  retrieved  in  his  case,  and  later  on  we  tiust  that  the  two  or 
three  other  gentlemen  who  prepared  the  chief  Indian  Courts  will 
receive  the  same  acknowledgment  as  Mr.  Kipling. 

Another  trial  of  four  different  kinds  of  cast  iron  ploughs  was 
made  on  the  morning  of  the  5th  instant  near  the  Beerity  railway 
Station  in  the  presence  of  Colonel  Neill  of  the  Public  Works  Depart- 
ment, Mr.  Einucane,  Director  of  the  Agricultural  Department  of 
Bengal,  Messrs.  Sen  and  Mookerjee  of  that  department,  and  the 
Superintendent  of  the  Burrakur  Iron  Works.  A  large  number  of 
cultivators  and  native  gentlemen  had  assembled  to  witness  the 
trial.  It  was  found  that  some  further  improvements  are  necessary 
to  make  these  ploughs  suit  the  cattle  of  the  country. 

The  report  of  the  Directors  of  the  East  Indian  Railway  Co., 
referring  to  the  Ilooghly  Bridge,  states  that  the  Directors  have  been 
in  communication  with  the  Secretmy  of  State  upon  the  subject 
of  the  access  of  tlie  Comjjany  to  Calcutta  after  the  opening  of  the 
bridge.  After  mature  consideration,  the  Directors  have  resolved 
to  waive  for  the  present  their  former  proposal  for  separate  acce.ss 
to  Calcutta  by  a  line  under  their  sole  control,  but  they  entertain 
a  confident  liO|>j  that  they  will  be  able  to  make  arrangements 
with  the  Secretary  of  State  for  India  for  lunning  powers  over  the 
Eastern  Bengal  Railway  line,  on  terms  which,  they  say,  will  allow 
of  the  development  of  the  purpose  that  they  have  always  kept  in 
view  in  the  construction  of  the  bridge. 
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Jett^rB  to  t\u  Ctiitor. 


[The  Editor  desires  it  to  be   distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.^ 

DISTRICT  BRIDGES. 
Sir, — In  one  of  the  articles  which  appeared  in  tlie  first  issue  of 
your  journal,  Mr.  Geo.  Anderson,  Local  Fund  Engineer,  Malabar, 
discloses  a  state  of  things  in  regard  to  the  science  of  bridge  build- 
ing in  Malabar,  which  is  typical  of  every  district  in  Bengal  and 
Behax-.  "No  sooner,"  says  Mr.  Anderson,  "  is  one  bridge  bnilt 
than  another  falls,  or  is  condemned  as  unsafe.  "  He  estimates  that 
at  least  one  hundred  such  bridges  have  been  built  within  the  last 
quarter  of  a  century,  which  have  nothing  left  but  their  abutments. 
Every  district  in  Bengal  shows  the  same  sad  waste  of  money  and 
energy.  A  recent  case  of  failure  of  this  kind  occurred  in  the  Gya 
district,  which  seems  to  call  for  a  notice  in  your  journal.  The 
District  Road  authorities  of  Gya,  as  I  am  told,  took  it  into 
their  head  to  bridge  the  Falgoo  river  with  timber  piles  and  plat- 
form. I  need  scarcely  say  that  in  the  District  authorities  I  in- 
clude the  Engineer  and  the  controlling  authority,  as  it  would  be  un- 
just to  lay  all  the  blame  on  the  shoulders  of  the  few  members  whose 
ambition  it  was  to  bridge  a  torrent  with  the  limited  means  at 
their  disposal.  The  Falgoo  being  a  hill  torrent  choked  with  sand, 
no  contraction  of  its  bed  would  be  admissible,  and  it  would  be 
difficult  also  to  sink  the  wells  to  a  sufficient  depth  to  escape  scour. 
It  may  be  imagined  that  the  bridge  under  notice  must  have  been 
defective  in  both  these  respects,  and  has,  therefore,  been  partly 
destroyed  by  scour. 

A  curious  fact  has  come  to  my  knowledge — that  the  koond  (pool) 
formed  on  the  site  of  the  destroyed  bridge  is  just  what  is  wanted 
in  another  part  of  the  river  for  providing  water  for  the  pilgrims 
for  bathing  purposes,  for  which  the  Pilgrim  Committee  (only  slight- 
ly different  from  the  Roads  Committee)  is  prepared  to  spend 
Es.  20,000  for  making  a  pool  or  koond  at  the  sacred  spot  where 
there  is  nothing  at  present  excepting  black  dirty  water,  the 
sight  and  smell  of  which  would  drive  away  all  but  the  religion- 
thirsty  Hindoo  pilgrims.  Like  the  wings  of  Prince  Rasselas,  the 
fate  of  the  timber  bridge  at  Gya  should  at  least  teach  the  people 
of  Gya  how  to  obtain  a  koond. 

Though  not  fully  acquainted  with  the  details  of  the  case,  I 
presume  they  want  at  Gya  a  bridge  for  crossing  the  Falgoo  river 
at  high  floods  which  continue  for  some  days,  and  the  force  of  the 
current  is  said  to  be  so  strong  as  to  make  it  impossible  to  cross  in 
a  boat.  The  depth  of  water  at  floods  is  not  much,  and  at  other  times 
the  river  is  nearly  dry,  and  the  people  get  their  drinking  water 
by  digging  holen  in  the  sand.  Stone  for  building  purposes  is  close 
at  hand,  sand  of  the  finest  description  for  mortar  is  in  the  river 
bed,  and  excellent  kunkur  lime  is  cheap  and  plentiful.  Bricks 
can  also  be  made  at  some  cost.  "With  the  above  facts  be- 
fore you,  Mr.  Editor,  yourself  or  some  of  your  readers 
could  devise  a  scheme  that  would  meet  all  the  wants  of 
the  people  and  that  would  itself  be  a  permanent  undertaking, 
deserving  of  the  name  of  engineering. 

Perhaps  you  would  expect  me  to  offer  a  suggestion,  too,  though 
after  the  loss  of  the  money  it  would  not  be  worth  much.  Still  I  would 
say  that  the  bridge  should  be  built  near  bathing  gh4ts — the  most 
crowded  parts  of  the  town.  It  should  consist  of  masonry  piers  built 
on  wells  gunk  to  reach  firm  soil  or  rock,  the  timber  of  the  present 
bridge  being  utilized  for  the  superstructure.  Such  a  bridge  would 
always  cause  a  scour  under  it,  which  would  leave  a  perennial  koond 
or  pool  for  bathing  purposes,  and  the  Koond  or  Pilgrim  Committee, 
I  presume,  would  gladly  contribute  towards  its  construction. 

Your  correspondent  "J.  N.  C."  has  not  given  suflicient  details  of 
the  Kosi  bridge  to  enable  a  criticism.  Is  it  a  Railway  bridge 
or  a  Road  Cess  bridsre  1 

Mr.  Editor,  now  that  your  journal  gives  the  means  of  criticising 
every  engineering  project,  such  as  I  have  noticed  above,  we  should  no 
longer  be  satisfied  with  crude  attempts  at  engineering  feats,  the 
failures  in  which  ai-e  mostly  condoned  and  are  not  brought  to 
light.  There  should  be  an  attempt  made  to  bring  every  project 
within  the  scope  of  professional  criticism  before  being  carried 
into  execution. 

Seeing  that  bridges  invariably  fall,  or  are  condemned,  our  En- 
gineers have  adopted  the  opposite  policy  of  bunding  up  rivers 
and  khals,  resulting  in  disastrous  consequences  when  such  bimds 
are  brexched,  and  when  they  are  not  breached  the  fields  in  the 
background  of  the  bunds  get  deeply  inundated  and  crops 
suffer  or  diseases  brealt  out.  With  the  supply  of  funds  engineering 
in  every  district  becomes  the  source  of  weal  or  woe  to  the  people, 
and  requires  the  aid  of  a  journal  like  yours  to  enhance  the 
chances  of  its  success  and  to  prevent  failures.  R.  R.   M. 


Rangoon  Oil  Co.  will  work  in  the  same  sleepy  way  as  up  to 
now,  and  as  long  as  the  Railway  Companies  will  have  their  prohi- 
bitory freights  for  these  oils,  there  is  little  hope  for  any  Oil-Uas 
Company  to  be  successful. 

S.  J.   Jellert, 
Supdt.,  Gas   Works,  Jet/pore. 


OIL-GAS  FOR  INDIA. 

Sir,— In  reference  to  the  article  '  Oil-gas  for  India  '  in  the  first 
issue  of  the  Indian  Engineering,  I  am  astonished  to  see  that  Mr. 
Carrier,  an  old  resident  of  Burmah,  seems  to  claim  a  patent  for 
the  whole  of  India.  India  was  lit  with  oil  or  petroleum  gas 
wlien  Mr.  Carrier  had  not  conceived  such  in  his  brain.  .Jeypore 
Oil-gas  Works  exists  since  1875.  Hyderabad  Public  Gardens  were 
lit  with  the  same  two  years  before  that,  and  the  Rawal  Pindi 
Military  Barracks  were  lit  with  the  same  gas,  I  believe,  since  1870. 
It  is,  no  doubt,  a  far  superior  gas  than  coal-gas,  but  as  long  as  the 
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Geology  :    Chemical,     Physical,    and    Stratigraphioal.      By 
Joseph  Prestwich,  M.A.,  F.R.S.,  F.O.S.,  Correspondent   of   the 
Institute  of  France,  Professor  of  Geology  in  the  University  of 
Oxford.     In   two  Volumes.     Vol.  I.  Chemical  and  Physical. 
Oxford  :  At  the  Clarendon  Pres^  1886. 
This  work  is  a  general    treatise   on   Geology   adapted   both   for 
elementary  and  advanced  students.  Vol.  I.,  which  is  issued  in  Royal 
8vo.,  pp.  XXIV,  477  (with  Maps  and  Illustrations),  treats  of  ques- 
tions in  chemical  and   physical   Geology,  and   special  attention  is 
paid  to  such  subjects,   among  others,  as  Hydro-Geology,  the  geo- 
logical bearings  of     the    recent   deep-sea   explorations.   Volcanic 
action,   joints,  mineral  veins,   the  age   of   mountain  ranges,  and 
nietamorphism.    Vol.   II.,    which  is  far  advanced,  will  treat  of 
stratigraphy  and   palseontology,  and  will  touch  upon  various  theo- 
retical questions.     The   author    advocates  the  non-uniformiiarian 
views  of  geology. 

Treatise  on    Valve-Gbars.     By  Dr.   Gustav  Zeuner    of    Zurich. 

Translated   by   Professor  J.   F.  Klein  of  Lehigh,  University, 

U.  S.  A.  London  :  E.  and  F.  N.  Spon. 
The  importance  of  the  economical  effect  of  using  steam  expan- 
sively cannot  be  over-estimated  in  this  age  of  mechanical  progress, 
and  much  of  the  advance  made  in  this  department  of  the  steam 
engine  must   be   siscribed   to   the   departures   in   British   practice 
initiated  by  Fairbairn  and  others.     The  mechanical   arrangements 
of  the   different   modes   of    intercepting   the   steam   between  the 
boilers  and  the  slide  valve,  are  as  numberless  as  they  are   diverse. 
The   main   consideration  being  always  the  same,  the  differences 
between  various  makers  only  resolve  into   minor   deviations  from 
one  general  arrangement  of  valve  and   gear  universally  adopted; 
and,  as  the  principle  of  action  is  constant,  it  has  been  found  suscep- 
tible of  mathematical   treatment.     It  is  for  theoretical  discussions 
of  this  class  that  Professor  Zeuner's  "  Treatise  on  Valve-motions  " 
commends  itself  to  our  attention,  as  embodying  investigations  that 
are  alike  novel  and  useful.  He  first  considers  valve  gears  with  one 
side  slide  valve,  and  afterwards  deals  with  those  having  two  valves, 
and   says  that  the   whole  problem  to  be  solved  in  connection  with 
both  simple  and  complex  valve  gears,  may  be  briefly  stated  to  be  : 
"  The  analytical  or  graphical  determination  of  the  relation  between 
the   piston  position   and   the  valve   position  (movement)."     'I'his, 
expressed  analytically,  implies  that  "  the  piston  position  and  valve 
position  can  be  represented  as  functions  of  the  crank   angle,   and, 
combining  both   equatioas  and  eliminating  the   crank  angle,  we 
get  the  direct  relation  between   the   piston  and  valve  positions." 
It  should  not  be  inferred  from  these   abstruse   passages   that   the 
work   is   devoted    to   mathematical     investigations     alone.     The 
author  gives  many  examples  of  the   practical   applications  of  the 
principles  deduced,  and  extends   them   to  problems   of    everyday 
occurrence  in  the  designing  of  machinery.     His   section  on   Link- 
motions   is   particularly  complete,  and   it  is  supplemented  by  a 
descriptive   account   (at  the   end  of  the   book)  of    the  principal 
works  on    the   subject,  which,  being  mostly  foreign,  can  well  ex- 
plain the  desirability  of  a  translation  of  Professor  Zeuner's  work, 
which   presents   the  substance   of  them  all  in   a  condensed  form. 
It  should  be  noticed  that  in  the  second  part  of  his  book  Professor 
Zeuner   exhausts   the   treatment   of    double-slide    valves,   by  dis- 
cussing all  the  double  valve-gears  which    are  of  interest  and  im- 
portance from  the  theoretical  and  practical  stand-point.     This,  like 
the  other  part  of  the  book,  is  very  comprehensive,  and,  as  far  as  the 
mathematical  portions  are  concerned,  is  elegantly  written.  It  was 
these  points   of    excellence   that   ensured   for  Professor   Zeuner's 
work  a  wide  circulation  and  general  acknowledgment  in  Germany, 
and  we  have  no  doubt  that  the  excellent  translation  here  reviewed 
win  secure  the  same  luccess  iu  England  and  Amerioa. 
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RANGOON  DRAINAGE  PROJECT. 

Shoxk's  Hydro-Pneumatic  System. 

(OontifiHed from  last  issue) 

The  project  which  we  have  the  satisfaction  of  submit- 
ting to  you  for  the  drainajjc  of  the  Sewage  of  Rangoon 
admits  of  this  being  done  in  the  most  simple  and  effica- 
cious umiuier  passible. 

You  will  have  perceived  already,  from  reading  the  title  on 
the  drawings  which  accompany  this  Report,  that  we  propose 
to  adopt  the"Shone  Hydro-pueumatic  System  of  Sewerage." 
This  systvm  has  for  its  object  the  speedy  and  consequently 
sanitiiry  collection  of  what  is  known  as  the  English  water- 
carried  sewage  within  town  areas,  and  the  oqiuilly  speedy 
and  sanitary  ejection  of  the  sewage  without  tovai  areas, 
so  that  it  shall  neither  be  offensive  to  the  smell  nor 
dangerous  to  the  health  of  the  population  discharging  it 
from  time  to  time.  These  all-important  desiderata  are 
accomplished  a-s  follows :  small  gravitating  drains  and 
sewers  are  conducted  in  the  first  instance  to  carry  the 
sewage  to  Pneumatic  Ejector  Stations  as  rapidly  a^  it  is 
discharged  from  the  houses. 

These  Pneumatic  Ejector  Stations  are  distributed  over 
the  town  or  district  to  be  drained,  but  every  station  is 
mlways  so  fixed  that  it  shall  be  able,  by  reason  of  its  depth 
below  ground,  to  command  the  greatest  area  which,  after 
careful  levelling,  can  be  found  to  be  drained  by  it.  They 
are  generally  placed  where  four  streets  meet,  and  care  is 
always  taken  to  insert  them  before  the  gravitating 
sewers  which  supply  them  with  sewage  attain  to  in- 
convenient depth.  In  this  way  unnecessarily  heavy 
expenditure  in  the  construction  of  deep-seated  sewers  is 
avoided.  Not  only  is  this  the  case,  but  every  gravitating 
sewer  coupled  up  to  the  Pneumatic  Ejector  Station  can 
be  80  designed  and  constructed  on  the  Shone  System, 
that  when  the  sewage  enters  them  it  cannot  fail  to  flow 
to  the  Pneumatic  Ejector  Station  at  the  velocity  required 
to  render  the  sewer  conveying  it  permanently  self-cleans- 
ing. The  Pneumatic  Ejectors  receive  the  sewage  as  fast 
as  it  flows  from  the  population  jnelding  it,  and  as  they 
get  filled  compressed  air  ejects  the  sewage  out  of  them 
automatically.  The  ejecting  power — the  compressed  air 
— exerts  itself  only  when  it  is  required  to  be  exerted,  the 
moment  the  sewage  contents  of  the  Pneumatic  Ejector 
are  ejected,  that  moment  the  compressed  air  power  ceases 
to  operate  and  to  exert  itself  It  performs  the  functions 
of  a  sort  of  sanitary  aerial  policeman.  It  permits  the 
sewage  to  flow  to  it,  but  it  will  not  permit  the  sewjigc  to 
stand  at  it  and  to  become  a  nuisance.  As  already  stated, 
the  power  employed  to  actuate  the  Ejector  is  compressed 
air.  This  may  be  compressed  by  a  water-wheel  turbine, 
or  other  hjdraulically  driven  machine.  In  the  ma- 
jority of  cases  it  is  compressed  by  steam  power.  What 
the  engineer  has  to  do  to  apply  the  Shone  System 
to  the  collection  and  propulsion  of  sewage  is  to  take  care 
to  provide  machinery  and  power  enough  to  compress  all 
the  atmospheric  air  refjuirea  to  such  a  degree  of  tension 
as  will  be  sufficient  to  eject  to  the  outfall  the  greatest 
quantity  of  sewage  which  will  proceed  from  the  popula- 
tion at  any  one  minute  or  time  of  the  day,  because  sewage 
discharges  like  coal  gas  and  water  supplies,  as  is  well 
known  fluctuate  in  their  hourly  volume,  and  art;  much 
greater  at  times  than  at  others.  The  air  compressing 
engines  or  plant  can  be  fixed  in  any  situation  which  may 
be  most  conveniently  allotted  or  brought  for  the  purpose. 

It  is  immaterial  whether  the  site  of  the  air  compressor 
is  on  a  hill  or  in  a  hollow,  but,  for  the  sake  simply  of 
shortening  the  length  of  the  air-pipes  which  convey  the 
compressed  air  to  the  several  Pneumatic  Ejector  Stations, 
on  the  score  of  economy  in  first  cost,  the  more  central  the 
air-compres-sing  station  is  the  better.  On  the  other  hand, 
if  the  placing  of  the  compressing  station  in  a  central 
situation  involves  a  heavier  outlay  in  the  purchase  of  the 
site  than  in  the  purchase  of  the  air-pipes,  &c.,  consefpient 
upon  the   erection   of  the  air-compressing  station   else- 


where, then,  in  such  a  case,  the  engineer  need  not  insist 
upon  erecting  his  air- compressing  plant  in  the  most 
central  situation   possible. 

We  hope  what  we  have  stated  in  the  foregoing  pages 
will  be  sufficient  to  satisfy  you — firstly,  that  gravitation 
drainage  per  se  in  flat  or  low-Xying  towns  especially  is, 
if  sanitary  conditions  are  to  bo  as  they  ought  to  be  a 
five  (jud  von.  impossible  of  accomplishment ;  and,  secondly, 
that  by  the  adoption  of  the  Shone  System  of  drainage 
a  most  scientific  and  practically  complete  sanitary  plan 
of  town  drainage  can  be  carried  out,  the  untoward  natural 
conditions  as  to  the  flatness  or  lowness  of  the  surfaces 
built  over  notwithstanding. 

We  will  now  proceed  to  explain  our  project  for  the 
Sewerage  of  Rangoon  on  the  Shone  System.  To  enable 
you  to  clearly  understand  our  proposals,  we  have  prepared 
drawings  to  accompany  our  Report ;  those  marked  re- 
spectively Nos.  1,2,  3,  4,  5,  7,  and  8,  relate  to  our  Sewer- 
age project. 

Drawing  No.  1  is  a  skeleton  map  of  Rangoon,  showing 
as  much  as  is  sufficient  or  necessary  for  our  present  pur- 
pose. The  "  Reference"  on  the  drawing  is  self-explana- 
tory. It  will  be  observed  that  besides  showing  proposed 
works  ()f  sewerage  this  map  also  shows  our  project  for  the 
high-piessure  water  supply  service. 

We  will,  however,  first  of  all,  describe  our  sewerage 
project,  but  later  on  we  will  revert  to  and  describe  our 
high-pressure  water  supply  project. 

On  the  Drawing  No.  1  will  be  seen  the  situation  and 
number  of  the  Pneumatic  Ejector  Stations,  gravitation 
sewers,  &c.,  re(]uired  for  the  complete  drainage  in  the 
first  instance  of  the  town  proper.  Within  the  area  occu- 
pied by  the  town  proper  it  is  proposed  to  sink  and  con- 
struct no  fewer  than  22  Pneumatic  Ejector  Stations,  the 
whole  to  be  supplied  with  compressed  air  from  the  air- 
compressing  station  marked  upon  the  drawing,  and  which 
is  situate  at  the  junction  of  Dalhousie  and  .Judah  Ezekiel 
Streets.  The  houses  and  properties  in  the  immediate 
vicinity  of  each  Ejector  Station  will  be  drained  of  their 
sewage  by  the  Ejectors  nearest  to  them  in  the  manner 
indicated  on  the  drawing.  The  sewage  discharges  will  be 
thrown  by  the  producers  into  the  system  of  gravitating 
iron  sewers  shown  in  red  on  the  drawing,  and  which  will 
be  connected  with  the  Pneumatic  Ejector  Stations.  When 
the  sewage  will  pass  into  these,  the  superior  inclination 
given  to  them  throughout  their  entire  length  will  have 
the  effect  of  causini:  the  sewage  to  flow  freely  by  gravita- 
tion power  down  to  the  Ejector  Stations  ;  and  as  the  dis- 
tance to  be  traversed  by  the  sewage  thus  dealt  with  will 
in  every  ca.se  be  short,  the  furthest  house  away  from  the 
Ejector  Station  not  being  more  than  1,100  feet,  it  is 
manifest  that  by  this  arrangement  good  scientific  and 
practical  conditions  for  securing  the  speedy  despatch  of 
the  sewage  from  the  houses  to  the  outfall  are  secured ; 
the  outfalls  in  these  instances,  in  so  far  as  every  house  is 
concerned,  being  the  Pneumatic  Ejector  Stations.  A  dia- 
gram on  Drawing  No.  8  (to  follow)  will  illustrate  the  way  in 
which  the  internal  drainage  arrangements  will  work.  The 
outfall  for  the  whole  town  in  the  aggregate,  however, 
under  this  project  will  be  the  same  as  that  which  had 
been  fixed  on  at  Monkey  Point  in  connection  with  the 
gravitation  project  already  submitted  to  the  municipality 
by  Mr.  O.  D.  Clark,  C.E.  But  there  is  a  great  and  very 
important  difference  between  the  main  outfall  sewer  pro- 
posed under  Mr.  Clark's  gravitation  project  and  the 
main  outfall  sewer  proposed  under  this  project.  The  for- 
mer, as  its  name  implies,  is  a  gravitation  sewer,  which 
would  be  laid  at  great  depth;  but  the  latter  is  a  small 
sewer,  laid  near  the  surface,  and  easily  accessible  for  re- 
pairs, &c.  It  will  always  be  more  or  less  under  pressure. 
The  former  would  never  be  free  from  sewage  gas,  however 
perfect  the  ventilating  arrangements  might  be,  because 
the  fluctuations  in  the  height  of  the  sewage  within  it 
would  alternately  expose  and  cover  surfaces  wherefrom 
sewage  gases  would  be  emitted,  and  these  would  find 
their  way  into  and  vitiate  the  air  of  the  town.  In  thus 
condemning  such  an  outfall  sewer,  we  desire   to  say  that 
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nntil  the  Shone  System  turned  up,  the  leading  engineers 
of  England  had  no  other  better  plan  for  dealing  with 
low-lying  and  tide-locked  towns.  Wherever  cases  such  as 
that  which  presents  itself  at  Rangoon  have  occurred,  pro- 
jects for  dealing  with  them  have  always  been  forthcoming, 
but  each  in  its  turn  has  been  in  principle  and  more  or  less 
in  detail  also  on  the  lines  of  the  project  prepared  by  Mr. 
Clark.  Of  course  the  construction  of  such  an  outfiill 
sewer  for  town  drainage  pui-poses  would  be  infinitely 
better  than  making  no  provision  at  all  for  the  removal  of 
the  sewage,  especially  in  a  town  with  the  soil  and  climate 
which  are  peculiar  to  Rangoon.  The  outfall  sewer  used 
in  connection  with  the  Shone  System,  however,  being 
made  of  iron,  and  intended  to  carry  the  sewage  to  the 
outfall  under  pressure,  "can  be  laid  at  any  depth  and  at  any 
inclination  which  can  take  any  curved  or  other  required 
form,  which  can  ascend  hills  or  descend  into  valleys,  which 
will  neither  leak  from  within  nor  receive  from  without, 
and  which  can  in  general  be  laid  along  public  highways 
and  so  avoid  interference  with  private  properties,  which 
neither  require  objectionable  ventilators  nor  any  other 
outlets  ;  "  and  whether  the  tide  was  high  or  low  at  the 
one  outlet  in  the  river  at  Monkey  Point,  the  sewage  collect- 
ed at  the  22  Ejector  Stations  in  the  town  proper  would 
be  ejected  into  our  outfall  sewer  at  each  of  these  stations, 
as  fast  as  the  various  Ejectors  got  filled  from  time  to  time. 
In  this  way  the  sewage  of  one  section  of  the  town  can 
never  become  a  nuisance  and  a  source  of  danger  and 
annoyance  to  another  section  of  the  to^vn.  The  sewage 
collected  by  properly  inclined  sewers  of  small  bore  at 
Station  No.  1  is  at  once  ejected  into  the  iron  outfall  sewer 
which  communicates  with  the  Ejectors  in  that  station. 
That  sewage  once  it  is  in  the  outfall  sewer  is  confined 
within  that  sewer  until  it  reaches  the  outfall. 
(To  he  continued.) 

COKE  MAKING  AND    COLLECTION    OF  TAR  IN 
BENGAL. 

(Gcntivui'd  from  lant  ifsue.) 

Now  that  coal  tar  making  has  become  a  recog- 
nised industry  in  different  countries  in  Europe,  I 
know  of  no  locality  more  suited  for  the  developing  of 
coal  tar  industry  than  some  of  the  Bengal  collieries, 
and  it  would  very  well  repay  any  Company  having  coke 
works  to  introduce  the  recovery  of  tar,  which  operation 
could  be  introduced  even  at  some  of  the  smallest  collier- 
ies by  making  the  coke  in  closed  small  ovens.  Several 
systems  of  closed  ovens  for  collecting  tar  are  used  in 
England  and  France. 

In  France  one  of  the  best  systems  on  a  large  scale  for 
the  collection  of  tar  and  bye-products  is  the  Simon  Carves' 
closed  ovens. 

This  system  gives  the  best  outturn  of  coke,  which  is 
decidely  the  best  in  quality  in  the  English  market  for 
iron  smelting,  made  from  same  coal  in  any  other  class  of 
ovens. 

The  outturn  at  some  of  the  leading  collieries  is  as  much 
as  77  percent.;  this  compares  more  than  favourably  with 
our  Bengali  ovens,  the  outturn  of  which  is  usually  2.5  to 
80  per  cent,  only;  besides  this  good  outturn  all  the  bye- 
products  are  collected,  which  gives  the  Company  who  work 
these  ovens,  from  6  to  9  shillings  per  ton  on  the  coal  used. 
The  profits  from  the  above  are  more  than  what  some  of  the 
Bengal  colliery  owners  get  for  their  best  steam  coal  at 
the  collieries.  Also,  I  may  add  to  this,  that  the  coke  is 
worth  2  to  3  shillings  per  ton  more  to  iron  smelters  than 
any  other  in  the  market. 

.Some  of  the  bye-products  from  tar  are  very  dear  in 
India.  I  refer  now  to  aniline  dyes,  ammonia,  acids,  lubri- 
cants, and  many  other  chemicals  made  from  tar  as  the 
result  of  recent  discoveries. 

Coals  found  to  be  very  rich  in  the  above  .substances 
are  now  worked  in  some  of  the  Bengal  coal  fields. 

The  la.st  mentioned  ovens  would  suit  large  collieries 
and  give  larj^e  profits.  For  small  collieries  I  would 
recommend  a  system  of  coking  by  retorts,  like  what 
are  in  general  use  in  gas  works,  only  made   more  simple 


and  not  under  very  heavy  pressure.  They  would  not 
be  very  expensive,  the  owners  could  get  a  better  out- 
turn of  coke  in  quality,  and  quantity  also ;  all  the  tar 
would  be  collected,  which  could  be  sold  to  any  Company 
who  would  take  up  the  type  products'  industry.  There 
seems  to  be  a  general  idea,  that  there  is  no  market  for 
tar  or  what  it  contains,  hence  no  one  takes  the  trouble  to 
give  it   a  fair  consideration. 

We  know  that  there  is  a  great  demand  for  lubricants  for 
machinery  and  railway  rolling-stock,  also  for  pitch  and 
creosote;  and  all  these  are  very  easily  extracted. 

If  our  friends,  the  Germans,  would  open  out  chemical 
works  in  some  of  the  colliery  districts  of  India  like  what 
they  have  in  Europe,  it  would  be  a  very  good  speculation 
and  would  well  repay  them,  and  do  a  deal  of  good  likewise 
— opening  out  a  new  field  of  industry  and  source  of 
profit  from  what  is  now  allowed  to  waste  in  smoke. 

F.  L.  C. 

GALLON'S  IMPROVED  TEA  ROLLING  MACHINE. 

Thk  advantages  claimed  by  this  appliance,  which  is  described 
below  are  :  simplicity  in  construction  and  working,  absence 
of  friction,  and  direct  application  of  the  power  to  the  requir- 
ed purpose,  comparative  cheapness,  durability,  cleanliness, 
and  efficiency. 


The  illustration  shows  a  box  or  chamber  (A)  to  contain  the 
charge  of  tea  to  be  rolled.  The  said  box  or  chamber  may  be 
mi\de  of  wood,  glass  or  slate,  and  may  have  a  wrought  or  cast 
iron  frame  with  arms  or  projections  for  the  attachment  of  con- 
necting rods  ;  to  ensure  the  travel  of  the  box  in  a  horizontal 
plane,  one  or  more  guides  may  be  attached  to  the  frame  work. 
The  said  arms  or  projections  may  be  prolonged  to  slide  in  the 
said  guides  or  to  carry  small  rollers  or  wheels. 

The  hopper  (B)  may  be  made  of  wood,  wire  gauze,  or  light 
tinned  sheet  iron,  and  may  be  either  fixed  or  moveable. 

The  lid  of  box  or  chamber  may  be  made  of  wood, 
glass  or  slate,  concave  on  its  nether  surface,  and  grooved 
or  corrugated.  The  hand  wheel  (D)  geared  into  the  screwed 
spindle  (E),  passing  through  the  bearer  (F)  raises  the  lid  (0) 
and  admits  the  charge  of  tea. 

The  spindle  E  may  be  screwed  to  an  easy  pitch,  so  that 
the  lid,  being  weighted,  may  automatically  follow  the  tea  as 
it  is  reduced  in  bulk  by  being  rolled. 

The  plane  or  table  (G)  may  be  made  of  slate,  glass, 
wood  and  iron,  or  any  combination  of  two  or  more  of  these  ma- 
terials, and  may  be  concave  on  its  upper  surface  with  grooves 
or  corrugations,  and  with  or  without  a  provision  for  an  open- 
ing (L)  for    the  downward  discharge   of  the  rolled  tea. 

The  revolving  of  the  fly-wheels  (M  M)  gives  a  ri<»ht 
line  alternate  motion  to  the  said  plane  or  table  by  means 
of  the  bevelled  rims  in  contact  with  small  wheels  or  rollers  in 
the  extremities  of  the  projecting  arms  (H  H).  Light  rails 
are  attached  to  the  framework,  on  which  the  plane  or  table 
travels  on  four  wheels,  two  of  which  are  shown  and  lettered 
(KK). 

The  wheels  or  rollers  may  be  omitted  from  the  arms  H  H, 
and  the  motion  obtained  by  frictional  contact.  The  rails 
may  be  omitted,  and  planed  guides  substituted. 

The  crank  shaft  (N)  gives  a  right  line  alternate  motion 
to  the  box  or  chamber  (A)  by  means  of  the  connecting  rods. 
Orauk  handles  are  attached  to  the  fiy-wheels  of  machines 
for  hand  power,  and  (Q  Q)  are  fast  and  loose  pullies  for 
machines  for  steam  or  other  motive  power. 

One  fly-wheel  and  one  projecting  arm  may  be  dispensed 
with  by  cutting  a  groove  in  the  other  fly-wheel  to  the  line  of 
the  bevelled  rim,  and  attaching  a  guide  to  the  remaining 
projecting  arm  which  shall  travel  in  the  said  groove;  two 
machines  may  be  worked  by  one  fly-wheel. 
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ON    BREAKWATERS. 

Breakwaters  may  b*.-  divided  into  three  clases — (1) 
th(x><-  \vhich  are  entirely  ri<:id  a^<  far  as  the  material  admits, 
(i)  thoe*>  which  are  as  flexible  as  the  connections  admit, 
(3)  a  combination  of  the  tirst  two  classes.  The  construc- 
tion of  the  second  type  has  only  been  su«;>;ested  in  late 
ye;irs.  The  construction  of  the  third  type  is,  perhaps, 
here  suggested  for  the  first  time.  Breakwaters  of  the 
second  tj'pe  have,  I  think,  not  yet  been  actually  constructed. 
By  a  flexible  breakwater  is  meant,  for  example,  a  series 
of  rows  of  buoys — each  row  being,  say,  parallel  to  the 
coast  line.  A  wave  impinging  on  the  tirst  row  would 
pass  throuiih  with  dimiuished  force  and  reach  the  second 
tow.  Finally,  it  would  reach  a  certain  number  of  rows, 
and  would  be  spent  in  the  process.  This  "  flexible " 
principle  is  thoroughly  sound,  and  when  Engineers  have 
gi\  en  the  subject  a  proper  degree  of  attention,  hii;hly 
satisfactor}-  results  may  be  expected.  But  iu  the  present 
article  the  rigid  breakwater  will  alone  be  considered. 

If  we  were  to  choose  the  site  of  a  maritime  town  from 
landward  considerations,  we  shouM  ask  for  flat  country  in 
the  ueiahbourhood  to  facilitate  the  transit  of  j;oods.  At  the 
mouth  of  a  treat  river  we  usually  have  flat  country.  On 
the  other  hand,  the  site  is  generally  cho.seu  with  reference 
to  harbour  accommodation  and  without  reference  to  the 
land  lx>hiud.  Now,  the  flat  countryside  and  the  excellent 
harbour  are  likely  to  be  conflicting  conditions.  For,  if  the 
sea  retired  from  the  harbour  bold  hilly  country  would 
be  exposed.  The  chanicter  of  a  country  generally  changes 
gradually.  The  coast  line  is — so  to  say — an  arbitrary 
une  drawn  across  the  grain  of  the  scenery.  If  the  land 
mounts  steeply  up  from  the  shore,  we  expect  deep  water 
close  to  the  shore.  If  it  is  nearly  level  for  some  distance 
inland,  we  expect  shallow  water  for  some  distance  sea- 
ward. Thus — to  come  to  the  point — it  will  often  be 
advantageous  to  create  a  small  harbour  exactly  where 
nature  had  never  thought  of  placing  one. 

A  breakiiater  is  simply  the  attempt  to  make  an  arti- 
ficial harbour.  A  breakwater  should  fulfil  one  condition, 
and  one  only.  It  need  not  be  cheap,  but  it  should  be 
durable.  We  can  afford  almost  any  sums  to  build  a 
breakwater,  if  we  can  be  sure  that  it  will  remain  and  be 
effective. 

The  crudest  idea  of  a  breakwater  which  the  mind  can 
picture,  would  be  simply  a  vertical  wall  resting  by  its 
weight  on  the  ground  beneath  the  water.  Incredible  as  it 
may  appear,  a  breakwater  was  not  long  ago  built  on  this 
principle — or  rather  absence  of  principle — for  an  impor- 
tant place  in  India.  Such  a  breakwater  is  indicated  by  a 
vertical  section  at  right  angles  to  the  shore  line  in 
fig.  1.  The  slope  of  the  sea-bed  is  not  indicated.  As  long 
as  the  sea  is  smooth,  we  may  take  the  pressure  from  S  the 
seaside  to  be  balanced  by  the  water  pressure  on  L  the 
landside.  But  a  breakwater  being  presumalily  constructed 
entirely  with  a  view  to  rough  weather,  we  must  con.<»ider 
the  effect  of  waves  advancing  from  the  sea  and  strikins; 
on  the  face  0  B.  If  the  wall  is  not  broken  up,  it  tends  to 
be  overturned  about  the  line  whose  projection  is  the 
point  A.  Such  a  wall,  in  fact,  is  simply  a  challenge  to  Nep- 
tune— "  Knock  me  down  if  you  can."  In  the  case  referred 
to  above, Neptune  promptly  accepted  this  challanije.  Dis- 
dainins:  to  put  forth  all  his  strength,  he  sent  for  a  moder- 
ate storm.  Next  day,  the  dinjectu  membra  of  the  wall 
were  strewed  over  the  roadstead,  and  the  last  state  of 
that  place — for  ships — was  worse  th.an  the  first. 

Let  us  now  consider  whether  some  elementary  science 
ooulrl  not  have  prevented  such  waste  of  time  and  money. 
In  fig.  2,  A  C  B  is  a  vertical  section  of  a  different  style 
of  breakwater.  The  slope  of  the  sea-bed  is  again  omitted. 
The  characteristic  of  this  shape  is  that  the  angle  C  is  a 
right  angle.  There  would  be  no  objection  in  theory  to 
the  angle  being  mad*  obtuse,  but  the  expense  of  construc- 
tion would  be  greater  and  the  right  an>>le  sufficiently 
Answers  the  purpfjse.  Neglecting  water  friction,  the  pressure 
on  B  C  is  at  each  jjoint,  P  or  Q,  normal  to  the  face  C  B. 
That  is,  it  is  parallel  to  the  face  C  A,  and  no  matter  how 
great  these  nonnal  pressures— or   normal   blows — maybe, 


they  have  no  tendency  to  overturn  the  structure  about  the 
line  through  A.  In  fig.  2,  wo  may  suppose  the  inclination 
of  the  face  C  B  to  be  made  less.  Then  the  face  C  A  will 
become  more  steep.  The  volume  of  the  structure  will  then 
be  increased,  and  the  expense  of  construction  will  increase 
in  a  greater  ratio  than  does  the  volume.  To  determine 
accurately  the  least  volume  possible,  we  may  take  account 
of  the  slopeof  the  sea-bed.  Forthe  plan  of  tumblinii  in  loose 
materials  to  make  a  level  base  and  constructiui;  the  break- 
water to  rest  by  its  weight  only  on  that  made  ground,  is 
unscientific,  and  has,  of  course,  proved  unsatisfactory. 

In  fig.  3,  lot  A  B — the  section  of  the  sea-bed — make  an 
angle  90° — a  with  the  horizon.  Let  H  be  the  point  chosen 
for  the  ridge  C  to  be  above  H.  The  height  C  H  will  also 
have  been  chosen,  and  is,  therefore,  a  given  length  h. 

m.     c  V        iU  i.  CA     Sin  a     CB      Sin  a 

The  figure  shows  that  — j-  =  r^ — /j  •  -r-  =  -er- — „ 

.'.  area  of  A  C  B  =  i-  C  A.  C  B  =^4^"" 

Sin    26 

Therefore  the  minimum  value  of  the  sectional  area  at 
any  point — and  therefore  of  the  volume  of  the  whole 
structure — will  be  given  by  20=90°.  Thus  each  face 
should  meet  the  sloping  sea-bed  at  an  angle  of  45°.  This 
would  give  the  cheapest  (and  yet  effective)  shape. 

We  have  hitherto  assumed  that  the  face  <;  B  is  plane. 
In  fig.  4,  we  now  replace  the  plane  face  by  a  concave 
face  C  D'  B.  For  points  like  D' — near  to  the  base — the 
normal  water  pressures  are  made  more  vertical  than  they 
would  be  for  corresponding  points  D.  This,  so  far,  is  &n 
advantage.  But  the  water  pressures  near  D',  though  statis- 
tically the  greatest,  have  no  overturning  tendencies  and 
thus  are  not  important.  The  water  pressures  at  points 
near  C  become  more  horizontal  and  so  will  have  lines  of 
action  which  meet  B  A  produced.  These  forces  will, 
therefore,  exert  some  leverage  to  overturn  the  breakwater 
about  the  line  through  A.  The  concave  facing  is,  there- 
fore, on  the  whole  an  evil. 

In  fig.  5,  we  have  shown  a  convex  facing  in  substitution 
for  the  plane  face  C  B.  For  important  points  near  C,  the 
lines  of  action  of  the  normal  water  pressures  or  wave  blows 
are  made  to  approach  more  closely  to  the  vertical,  and 
this  is  useful.  Thus,  we  arrive  at  fig.  6,  which  gives  the 
ideally  perfect  shape  of  the  section.  This  is  a  semicircle, 
and  one  glance  at  the  diagram  will  convince  any  one  who 
has  a  knowledge  of  mechanics,  that  it  fulfils  all  the  ne- 
cessary conditions  in  the  most  perfect  degree.  In  practice, 
the  curves  B  D  C  and  A  E  C  might  be  replaced  by 
curves  of  less  curvative,  or  the  inward  face  A  C  might  be 
left  entirely  plane. 

Finally — not  to  make  this  article  too  long — we  will 
notice    one    more    point   only.     In    fig.    7,    we    have   a 

Elan  of  the  breakwater.  We  may  suppose  it  to 
ave  a  rrescent  shape  so  as  to  enclose  some  part  of  an 
unprotected  coast  line.  X  Y  will  be  the  main  entrance 
to  the  artificial  harbour,  but  it  is  not  necessary  that  the 
breakwater  shall  be  continuous  everywhere  except  at  X  Y. 
It  may,  for  more  than  one  reason,  be  convenient  to  build 
it  in  detachments  such  as  F  G  X,  F  G  Z,  leaving  a  narrow 
channel  F  G  between  these  pnrts.  An  advancing  wave 
whose  line  is— say—roughly  parallel  to  the  breakwater 
will  be  gradually  broken  up  except  at  such  openings  as 
F  G.  The  spared  part  of  the  wave  may  be  supposed  to  move 
from  some  point  E  along  the  line  E  F  G.  On  reaching 
G  it  will  not  continue  its  course  to  M  with  approxi- 
mately undiminished  height  of  crest.  But  at  G  it  will 
start  as  a  new  wave  radiatin;;  from  G  and  travelling  to 
points  like  N,  0,  as  freely  as  to  M.  This  new  wave 
rapidly  diminishes  in  strength  as  it  occupies  a  longer 
circumference.  Thus,  even  in  rough  weather,  these  nar- 
row chann(;ls  affect  only  slightly  the  smoothness  of  the 
water  inside  the  harbour.  In  calm  weather  they  would 
be  useful  for  the  passage  of  small  boats.  They  would  also 
be  convenient  for  fishermen,  and  they  could,  when  desired, 
be  closed  by  nets  while  the  harbour  was  being  dragged. 

In  the  preceding  discussion  the  frictional  force  of  a 
wave  has  been  neglected.    This  frictional  force  on   the 
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breakwater  depends  partly  on  the  want  of  smoothness 
in  the  facing  and  partly  on  the  sand  held  in  suspension 
by  the  water.  The  frictional  force  has  some  tendency 
to  exert  a  leverage  about  A.  But  a  much  greater  and 
opposite  leverage  is  exerted  by  the  normal  components 
of  wave  pressures  or  wave  blows.  These  normal  compon- 
ents, with  the  semicircular  facing  of  fi,'.  6,  pass  through 
O  the  centre.  It  is  mainly  with  reference  to  these  fric- 
tional or  tangential  forces  that  the  convex  facing  is  here 
designed. 

A.   EWBANK. 


REPORT  ON  THE   AURIFEROUS  TRACTS, 
MYSORE. 

KoLAR  Series. 

No.  I.  South  Seritf.  This  series  of  the  Mysore  gold 
fields  commences  »t  the  Southern  point  of  the  triboundary 
of  Kolar,  North  Arcot  and  Salem  at  a  hill  known  as 
Mallappakonda  in  which  there  is  a  very  large  old  working 
upon  the  Southern  point.  Again  in  the  ridge  of  the  liill 
which  strikes  to  the  West  and  forms  the  southern  boundary 
of  Mysore  and  the  Northern  boundary  of  the  Krishnagiri 
Taluk  of  the  Salem  T)istrict,  a  drive  has  been  carried  into 
this  low  range  of  hills  for  a  considerable  distance.  From 
here  the  gold  field  takes  its  Northerly  course  till  it  meets  the 
Railway  bridge  about  six  miles  from  the  Kamasamudram 
Railway  Station,  where  the  country  is  rapidly  thrown  to  the 
West  and  continues  in  this  Westerly  direction  for  about  2^ 
miles.  Where  this  throw  takes  place,  the  low  range  of  hills 
which  forms  the  Western  boundary  of  the  (now  called)  Kolar 
gold  fields,  commences  and  continues  on  to  Byatarayanakonda 
to  the  North.  Here  the  field  again  takes  an  Easterly  course 
being  thrown  by  a  granite  spur  that  crosses  on  to  the  high 
range  of  hills  at  Mulbagai.  This  granite  spur  is  to  be  found 
at  surface  from  Karpanahalli  to  Mulbagai.  On  the  East  of 
the  Railway  bridge,  the  granite  again  appears  taking  a  North- 
erly course  East  of  Yerrakonda  and  on  to  Mulbagai,  appear- 
ing strong  close  to  the  tank  to  the  East  of  Chikmadanagalani, 
again  East  of  Markoppam,  then  East  of  Pichapalii  and  from 
thence  to  Mull)agal.  This  range  of  granite  to  the  East  and 
another  band  of  granite  about  one  mile  West  of  the 
Western  range  just  described,  form  the  East  and  West  boun- 
daries of  the  No.    I  or  South  section  of  the  Kolar  Field. 

To  describe  this  gold  field,  it  will  be  necessary  to  take 
each  of  the  five  series  of  lodes  separately,  commencing  at  the 
West  series.  This  series  is  made  un  of  eight  reefs  with 
several  leaders  varying  from  6  inches  to  2  feet  wide,  the 
main  lodes  being  strongly  and  well  defined.  Their  bearing 
is  about  350'  or  10'  West  of  North.  This  series  of  lodes 
can  be  traced  from  the  Railway  to  Byatarayanakonda.  The 
ancients  liave  worked  them  in  four  places,  the  first  where 
the  road  from  Kamasamudram  passes  up  a  low  ghaut  to  the 
North-East  of  Bodgurki,  ai;ain  slightly  to  the  Soulh  and  on 
the  West  of  Yolagamaiiikonda,  again  in  the  South  and 
North  of  Volagamadiknnda,  again  slightly  to  the  North- 
East  of  the  Ajjappalli  Bungalow.  The  Natives  here  have 
formed  a  tank  of  the  old  working.  The  last  working  on 
this  series  is  about  IJf  miles  due  North  of  Ajjappalli  Bun- 
galow and  upon  a  large  reef  of  quartz  which  appears  in 
outcrop  on  the  crest  of  a  low  hill.  About  30  chains  to  the 
North  of  this  large  outcrop,  the  old  workings  are  to  be 
found.  I  have  tested  the  debris  at  all  these  old  workings 
and  found  gold  in  every  test  I  made.  I  also  tested  the  whole 
of  these  reefs  from  North  to  South,  and  found  gold  in  every 
one  of  them.  xMy  tests  were  made  by  washing,  as  at  the 
time  it  was  doubtful  whether  gold  could  be  found  in  paying 
quantities,  and  the  gentlemen  interested  in  it  with  me  did  not 
feel  inclined  to  incur  any  expenditure  upon  the  testing  of 
the  lodes  by  trial  shafts.  Along  the  run  of  the  whole  of 
these  reefs,  innumerable  mounds  of  disintegrated  quartz 
are  to  be  found,  where  the  ancients  during  the  rainy  season 
had  washed  in  long  troughs  made  of  palmyra  trees.  As  far  as 
1  could  ascertain  from  the  natives,  large  quantities  of  gold 
had  been  collected  by  the  ancients  in  this  primitive  way. 
The  old  workint's  near  the  road  from  Kamasamudram  to 
the  gold  fields  and  slightly  to  the  North-East  of  the  village 
of  Bodgurki  had  been  worked  more  recently  than  those  on 
other  parts  of  the  field  also  the  one  to  the  North  of  Ajjapalli. 
These  2  old  pits  were  vigorously  worked  till  the  order  of 
General  Cubbon  (who  was  then  the  Commissioner  of  Mysore) 
was   issued  prohibiting  all  underground   vork.     This  order 


was  passed  as  many  men  were  killed  by  the  falling  in  of 
the  side  walls  of  the  open  casts  in  which  they  worked. 
To  the  South  and  West  of  the  Railway  about  one  mile  from 
Kamasamudram  Station  is  to  be  found  korundum  of  the 
finest  quality.  The  Natives  at  the  present  time  collect  and 
export  this  mineral  to  Madras  and  Bombay. 

The  No.  2  Series  of  Reefs  lies  East  of  the  above  described 
range  of  hills   taking  its  Southerly  point  from  the    Railway 
about   one  mile    West   of  the   bridge  and   running  North  to 
Karpenhalli.     The  reefs  are  six  in  number.     On  this  series  of 
reefs  are   the  present    "  Kaisar-i-Hind"     and   "  Nine    Reefs" 
Companies'  mines.     Commencing  from  the  South  the  reefs  are 
found  in  outcrops  near  the  Railwoy  and    are   easily    traced  in 
their  course  to  the  North.     The  great  strength  of  the   reefs  to 
the  South  as  far  as  the  South-East  boundary  of  the    '  Kaisar"- 
i-Hind"  Company's  property  prevented  the  natives  from  work- 
ing them.     An   attempt   on  their  part   with  their  primitive 
mode  of  working  would  be  fatal,  as  on  large  strong  reefs  the 
open  casts  necessary    for  removing   the^  quartz  would  be   so 
great  that  the  head  and   foot   walls  would  surely  fall  in,    no 
timber  having  been    used   by   the  ancients.     At   the  South- 
East    corner   of    the    "  Kaisar-i-Hind"    and   in   the  adjacent 
block   to   the   East,    the  "Oriental,"   also  in    the    "Neutral 
ground,"   old    workings   are   found   in   several    places  to  the 
North  as   far   as   Karpenhalli,    the    "Nine    Reefs"   and  the 
greater    number    of    these    old    workings    being  upon  what  I 
call  the  '•  Black  reef."     I  so  call  it  from  tho  quartz    lieing   of 
a  very   dark   color   caused   by  the  iron  which  is  to  be  found 
in  greater  abundance  in  this  reef  than    in    any    other  I  know 
of  on  the  field.     Large  quantities   of  gold    are   to    be    found 
all  along  the  run  of  this  reef.     The  whole  of  this  valley  was  a 
favorite  place  for  the  washers  to  resort  to  during  the  rains  at  the 
time  I  first  visited  this  gold  field.      In  a    watercourse   slightly 
to  the  South  and  East  of  Volagamadikonda  was  a  large  alluvial 
deposit  in  which  tho  native  washers  made  a  drive  but  did   not 
secure  it  with  timber.     The  result  wns  that  when  these  people 
were  working  i)i  a  heading  of  about  30  feet  from  where  they 
commenced,  the  drive    collapsed  and  4  of  the   poor    creatures 
were  entombed  in  it.     This  was  about  20  years  ago.     When  I 
visited  this  place,  the  portion  of  drive  dug  out  to  recover   the 
bodies  was  open  and  about  15  feet  deep.     The  finest    alluvial 
gold  I  have  seen  taken  from  any  part  of  the  South  section   of 
the  Kolar  gold  fields  was  collected  from  this  valley. 

(To  he  continued.) 


PRACTICAL    NOTES   KOli  PllAOTlOAL  MSN. 

SELECTING   FILES. 

Remember  first  quality  files — i.e.,  the  best — merely  bear 
the  maker's  name,  the  firms'  name  being  ground  down  after 
tempering  off  those  files  found  to  be  badly  cut  or  badly 
tempered.  Select  the  heaviest  in  the  box,  on  account  of 
their  being  more  true  than  light  ones,  and  better  for  re- 
cutting.  Take  the  file  to  the  light,  and  hold  it  in  a 
horizontal  position,  the  point  of  it  towards  you,  you  will 
thus  detect  any  imperfections  in  the  teeth.  The  teeth  should 
be  regular,  and  the  color  uniform  in  a  good  file.  A  spotted 
or  mottled  file  denotes  unevenness  of  temper.  In  short, 
if  a  file  present  a  clean  white  color,  with  regular  and 
perfect  teeth,  and  bears  the  maker's  name,  you  may  rely  it 
is  a  good  file. 

CLEANIXG  SCr.EWS  FnOM  RUST. 
Rust  can  be  removed  from  small  screws,  etc.,  that  are 
too  small  for  holding  against  an  emery  wheel  by  attrition. 
Take,  say,  lib.  of  screws,  and  place  them  in  a  box,  a  cigar 
box  will  do.  Put  a  small  quantity  of  oil  on  them,  and 
shake  for  another  minute  or  so,  and  then  sift  tho  saw  dust 
from  the  screws  in  a  fine  sieve,  when  the  screws  will  be 
found  as  good  as  new. 

THE    DECAY    OP    BRICKS. 

The  weathering  of  brick  walls  into  a  friable  state  is 
usually  attributed  to  the  action  of  heat,  wet  and  frost. 
From  observations  of  M.  Parize,  the  real  destroyer  is  a 
microscopic  creature,  and  the  action  played  by  the  weather 
is  only  secondary.  He  has  examined  the  red  dust  of 
crumbling  bricks,  under  tlie  microscrope,  and  found  it  to 
consist  largely  of  minute  living  organisms.  A  sample  of 
brick  dust  taken  from  the  heart  of  a  solid  brick  also  showed 
the  same  animalculre  but  in  smaller  numbers.  The  magnify- 
ing power  of  the  instrument  was  300  diameters.  Every 
decaying  brick  showed  tho  same  kind  of  population,  but  the 
harder  the  brick  the  fewer  wer«  noticed. 
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STRAIUIITKNI.NU    WARPED    OR    CAST    TIMBKR. 

It  is  very  often  fouud  that  wood  which  in  the  board  or 
pUuk  is  perfectly  straight  or  appears  to  be  so,  will  twist 
«nd  wind  lu  every  eonceivublo  direction,  when  cut  up  into 
k>ng  uarrow  lengths  or  cross  cut  into  short  broad  panels. 
When  wood  is  winding,  the  only  remedy  is  to  plane  otl"  the 
high  corners,  and  make  it  true  by  reducing  the  thickness  ; 
but  if  it  be  simply  cast  (one  side  hollow,  and  the  other 
round.)  the  defect  may  Ihj  easily  got  over.  If  the  man,  by 
working  on  some  other  portion  of  his  job,  can  let  the  defec- 
tive pieces  stand  idle  for  a  day  or  two,  then  by  placing  the 
■wood  hollow  side  down  on  a  plain  surface,  or  by  putting  two 
such  lioards  <one  on  the  top  of  the  other,  with  the  hollow  side 
facing  each  other,  the  wood  will  draw  straight  without 
further  trouble.  It  is  always  best  when  possible  to  work 
wood  in  its  natural  state,  as,  even  if  the  tendency  to  cast  be 
overcome  previous  to  working  it,  there  is  always  the  pro- 
babiliry  of  its  returning  to  its  normal  condition.  Some  men, 
when  pressed  for  time,  put  the  round  side  on  the  stove.  This 
does  indeed  make  the  wood  straighter,  but  there  is  a  great 
risk  of  opening  and  splitting  under  this  treatment,  and  this 
liability  is  very  much  increased  if  the  wood  be  at  all  shaky. 
If  required,  the  wood  can  at  once  be  straightened  without 
this  risk,  by  damping  the  hollow  side  with  water,  when  the 
expansion  of  the  fibre  on  that  side  pulls  it  straight. 

RIVKTTING. 

The  direct  crushing  strength  of  -wrought  iron  is  generally 
about  equal  to  its  tensile  strength  in  the  case  of  short 
isolated  bars,  but  the  metal  around  the  rivet  hole  in  a  boiler 
plate  is  in  a  different  condition,  being  supported  by  the 
surrounding  unstrained  metal  of  the  plate.  Direct  experi- 
ments which  have  \>een  made  on  plates,  with  the  object  of 
ascertaining  the  crushing  strength  under  these  circumstances, 
show  on  an  average  that  the  crushing  resistance  maybe  taken 
at  twice  the  shsaring  resistance,  consequently,  in  order  that 
the  shearing  resistance  of  the  rivet,  and  the  crushing 
resistance  of  the  plate  may  be  equal,  the  area  of  the  rivet 
shank  should  be  equal  to  twice  the  product  of  the  thickness 
of  the  plate,  multiplied  by  the  diameter  of  the  rivet. 
Deducting  from  this  the  value  of  the  diameter  of  the  rivet 
in  terms  of  the  thickness  of  the  plate,  we  find  that  it  should 
be  2  J  times  the  thickness  of  the  plate.  This  is  the  theoreti- 
cally correct  size  of  the  rivet,  but  practically  it  is  found 
necessary  to  make  the  rivet  somewhat  smaller,  for  the 
following  reasons  :  First,  if  the  rivet  is  given  the  above  size, 
when  we  reach  thicknesses  of  plate  above  seven-sixteenths 
of  an  inch  the  rivet  becomes  too  large  to  be  properly 
closed  by  hand  rivetting.  Secondly,  the  material  of  the 
plate  is  somewhat  injured  by  the  punching,  and  cannot 
always  be  relied  on  to  bear  the  shearing  strength.  Thirdly, 
it  would  be  necessary  to  space  the  rivets  so  far  apart  to 
retain  equal  strength  of  plate  and  rivet,  that  it  would  be 
impossible  to  make  a  steam  and  water-tight  joint.  Fourthly, 
the  plate  is  more  apt  to  be  reduced  in  thickness  by  corrosion 
than  the  diameter  of  the  rivet  is,  so  it  is  found  better  to 
give  it  an  excess  of  strength  at  the  start  to  allow  for  wear. 
For  th"-se  reasons  the  diameter  of  the  rivet  is  made  as  small 
as  twice  the  thickness  of  the  plate,  and  even  smaller  for  the 
thicker  plates.  By  placing  the  rivets  in  two  rows,  which  is 
iKjual  to  one-half  of  the  pitch,  a  much  tighter  and  stauncher 
joint  can  be  obtained  than  is  possible  when  they  are  placed 
in  the  form  of  an  equilateral  triangle  as  'hey  generally  are, 
which  necessitates  a  reduction  of  the  pitch  to  obtain  a  tight 
joint. 

BLOWING    OUT   BOILERS. 

Blowing  out  boilers  should  be  done  at  least  once  a  month, 
except  in  the  very  rare  instances  in  which  a  boiler  is  used 
that  will  not  form  a  scale.  The  boiler  should  not  be  blown 
out  until  the  furnace  is  quite  cold,  as  the  heat  retained  in 
the  walls  is  likely  to  injure  an  empty  boiler  directly  by  over- 
heating the  plates,  and  indirectly  by  hardening  the  scale  within 
the  boiler.  Bad  effects  are  likely  to  follow  when  a  boiler  be 
emptied  of  its  water  before  the  side  walls  have  become  cool, 
but  greater  injury  is  likely  to  result  when  cold  water  is 
pumped  into  an  empty  boiler  heated  in  this  manner.  The 
unequal  contraction  of  a  boiler  is  likely  to  produce  leaky 
seams  in  the  shell,  and  to  loosen  the  tubes  and  stays.  It 
is  a  better  plan  to  allow  the  boiler  to  remain  empty  until  it 
is  quite  cold  or  sufficiently  reduced  in  temperature  to  permit 
its  lieing  filled  without  injury.  Many  boilers  of  good  material 
and  workmanship  have  been  ruined  by  the  neglect  of  this 
simple  precaution. 


^Hiscellanca. 


TEXTILE  AND  FACTORY  TOPICS. 

According  to  the  committees  of  the  New  York  and  Charleston 
Cotton  Exchange,  a  cotton  picker  picks  at  the  rate  of  180  lbs  per 
hour,  or  three  bales  per  day. 

A  new  phase  of  protectionism  seems  to  have  crept  up  in  France, 
authorising  the  seizure  on  importation  of  any  goods  bearing  illicitly 
a  fradulent  indication  of  their  origin. 

At  the  coming  Manchester  Jubilee  Exhibition  we  may  expect 
to  see  a  good  show  of  the  linens  of  the  North  of  England,  the 
tweeds  of  the  Weatoru  Isle,  the  silks  of  Dublin,  and  the  laces 
and  needlework  of  their  several  country  districts. 

It  is  characteristic  that  the  Manchester  Chamber  of  Commerce's 
resolution  that  "Having  waited  in  vain  more  than  40  years,  for 
other  nations  to  follow  England's  free  trade  example,  this  Chamber 
thinks  the  time  has  now  arrived  to  re-consider  its  decision"  was 
only  defeated  by  a  majority  of  two— 21  voting  for  and  23  voting 
against. 

The  master  cotton  spinners  of  Bolton  and  district,  representing 
over  5,0  ,"  ■  spindles  and  a  consumption  of  more  than  one-half 
the  entire  Egyptian  cotton  crop,  have  pointed  out  the  deterioration 
of  Egyptian  cotton  to  the  Manchester  Chamber  of  Commerce, 
praying  that  this  Chamber  would  use  its  best  influence  to  arrest 
the  very  serious  declension  in  that  8taj)le. 

A  cotton  mill  managers'  union  is  being  mooted  for  India,  but 
seeing  that  the  practical  management  of  Indian  cotton  mills  is  in 
the  hands  of  a  mixture  of  nationalities  with  such  a  wide  difference 
between  the  capabilities  of  one  manager  us  compared  with  those 
of  another,  it  remains  an  open  question  whether  such  a  proposed 
union  could  be  formed  to  work  well  and  efficiently. 

The  depression  in  the  Nottingham  lace  trade  is  generally  attri- 
buted to  the  continunnce  in  fashion  of  the  foreign  embroidered 
Edelweiss  laces,  the  headquarters  of  this  trade  being  in  Plauen  and 
St.  Gall.  The  embroidery  machines  for  producing  these  laces  are 
built  chiefly  in  Switzerland,  and  88  have  been  iuiported  into  this 
country  from  Saxony  to  compete  with  the  foreign  trade.  Those 
manufacturers  who  did  this  early  have  been  fairly  successful  by 
working  with  female  labour. 

On  the  utility  of  Consular  Reports,  the  Textile  Manufacturer 
thinks  the  press  unanimous  in  agreeing  that  the  bulk  of  English 
Consuls  abroad  are  mere  dummies,  while  consuls  of  other  powers 
are  models  of  the  pattern  to  which  ours  sliould  be  moulded.  This 
unlimited  praise  of  foreign  consiiLs  may  stir  up  ours  a  little,  but 
it  may  also  make  the  foreign  gentlemen  more  self-asserting  and 
conceited.  There  is  truth  in  tlii.s,  which  the  proprietor  of  this 
paper  might  equally  take  to  heart  ! 

The  increased  consumption  of  raw  cotton  by  Northern  and 
Southern  American  mills  which  marked  1885,  is  also  displaying 
itself  in  1886.  There  are  at  the  present  time  in  the  twelve  South- 
ern States,  twenty  mill.s  representing  45,708  spindles  and  949 
looms  idle,  but  these  mills  are  tilled  with  old  machinery,  and  it 
would  not  pay  to  re-open  them.  In  the  twelve  States  there 
are  235  mills  working  with  1,130,249  spindles  and  24,672  looms, 
as  compared  with  164  mills  with 5(il, 360  spindles  and  12,399 
looms  in  1880.  In  1880  the  consumption  of  cotton  of  these  twelve 
States  stood  at  188,749  bales;  in  1885-1886  it  stands  at  381,066 
bales. 

Though  the  actual  growing  of  wool  in  Japan  seems  to  be  impro- 
bable, as  the  only  sheep  reared  there  ine  looked  upon  as  curiosities 
difficult  to  bring  ujj,  it  is  said  that  wcoUen  manufactories  will 
probably  be  carried  on  there  before  long.  The  Japaiie-se  Govern- 
ment and  nation  ste  that  there  is  a  f.i'i- field  for  starting  woollen 
mills  in  their  country,  and  if  wool  conid  be  irajmrted  a  great 
industry  might  be  imported.  On  account  of  its  great  firmness,  the 
wool  of  New  Zealand  or  Australia  is  the  best  adapted  to  Japanese 
markets,  and  as  Japan  has  tea,  sugar,  and  rice,  all  of  which  are 
marketable  in  Australasia,  the  commercial  relations  between  Japan 
and  those  colonies  might  be  developed  advantageously  by  a  mutual 
exchange  of  produce. 

The  marking  of  false  lengths  upon  textile  goods  shipped  to  dis- 
tant markets,  such  as  India,  China,  Japan,  etc,  continues.  The 
substance  of  all  these  frauds  is  to  defraud  the  purchaser,  and 
obtain  undue  advantage  over  the  buyer.  The  fault  lies  with  the 
seller,  as  the  manufacturer  has  nothing  to  do  with  the  marking  of 
the  goods,  and  j-ossibly  it  may  lie  at  the  door  of  the  buyer  who 
gives  all  instructions  regarding  stamping,  iiiaking-up,  and  ticketing, 
etc.  He  this  as  it  may,  let  an  Act  be  pas.sed,  rendering  it  punish- 
able both  by  tine  and  imprisonment  to  do  this  false  or  inadequate 
stampinj;,  just  as  was  done  at  the  time  of  the  cotton  famine,  when 
under  the  temptation  of  high  prices,  the  poor  Hindoo  planters 
mixed  their  staples,  and  sometimes  added  sand  to  their  bales  to 
make  them  weigh  heavier.  Many  a  native  planter  was  sent  to 
gaol  under  these  provisions,  but  the  evil  was  cured.  Where  per- 
sons committing  these  commercial  frauds  could  not  be  reached — 
such  as  Krench,  Germans,  etc. — conliscition  and  sale  of  the  goods 
,  might  prove  equally  effectual  iu  putting  down  this  abuse. 
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TECHNICAL  AND  SCIENTIFIC  ITEMS. 

The  town  council  at  Liskeard  have  been  recommended  to  light 
the  town  by  electricity. 

The  wire  mills  in  America  are  running  full,  owing  to  the  extend- 
ed use  of  wire  for  electric  purposes  and  fencing. 

Metal  is  also  now  being  substituted  for  cardboard,  in  bookbind- 
ing, under  the  name  of  the  "  British  Pellisfort"  binding. 

The  Tarnowitzer  Iron  and  Coal  Co.,  who  possess  some  400,000 
tons  of  slag,  propose  beginning  the  manufacture  of  slag  bricks. 

The  discovery  of  an  immense  bed  of  bituminous  coal  of  excellent 
quality  is  reported  in  the  Tehachepi  Mountains  (California),  near 
the  Southern  Pacific  Railway. 

The  London  and  North- Western  Eailway  Co.  have  despatched 
an  engineer  to  Drogheda  to  follow  up  soundings  in  connection  with 
the  proposed  tunnel  between  Scotland  and  Ireland. 

The  Britannia  Company  are  showing  at  their  show  rooms  (99, 
Fenchvirch  Street,  London),  a  new  treadle  saw,  which  they  state 
will  do  work  hitherto  impossible  by  hand  or  by  treadle  power. 

The  recent  announcement  that  Messrs.  William  Cramp  and  Sons, 
shipbuilders,  of  Philadelphia,  have  contracted  to  construct  a  dyna- 
mite cruiser  for  the  American  Government,  marks  an  important 
event  in  marine  warfsire. 

The  first  problem,  in  the  north-west  of  Canada,  upon  the  satis- 
factory solution  of  which  the  future  prosperity  of  that  territory 
to  a  great  extent  depends,  is  being  rapidly  and  practically  solved 
by  the  discovery  of  coal. 

Iron  discusses  the  development  of  sub-marine  warfare  and 
dwells  on  the  change  of  public  opinion  visible,  in  aiding  and  abet- 
ting what  a  few  years  back  would  have  been  objected  to  (like 
explosive  bullets)  on  the  score  of  inhumanity. 

The  consumption  of  wire  netting  has  very  much  increased, 
and  is  estimated  in  Europe  to  amount  to  40,000,000  square  yards 
per  annum,  in  the  production  of  which  420  machines  of  the  old 
type  are  used,  viz.,  in  Germany,  20  ;  in  France,  100  ;  in  England, 
300. 

Electrical  Review  hopes  to  chronicle  the  opening  of  the  cen- 
tral station  of  the  Kensington  Court  Electric  Co.,  within  the  next 
two  months,  as  the  work  is  going  on  most  satisfactorily.  This 
will  be  the  first  station  on  the  direct  supply  system  in  the  metro- 
polis. 

Fresh  plans  for  the  construction  of  the  Paris  Metropolitan  Rail- 
way have  been  submitted  to  the  French  Chambers.  The  new 
project  enlarges  the  original  scheme,  proposing  the  construction 
of  five  (instead  of  three)  definite  lines,  and  three  probable  lines 
instead  of  one. 

Prospectuses  are  being  published  by  Mr.  Samson  Barnett,  of  4, 
Westminster  Chambers,  of  a  naval  and  colonial  exhibition  (to  in- 
clude marine,  mining,  agricultural,  railway,  contractors,  and  other 
branches  of  engineering  and  manufactures)  to  be  held  in  London 
from  7th  to  24th  April  next. 

Alderman  Sir  A.  B.  Walker,  who  has  already  provided  Liver- 
pool with  an  art  gallery,  costing  about  ^£50,000,  now  offers  to 
build  an  engineering  school  in  connection  with  the  local  university 
college  at  a  cost  of  £15,000.  The  gift  has  been  accepted  and  will 
be  started  at  once  in  the  college  gardens. 

Highly  developed  although  the  mineral  resources  of  Great 
Britain  be,  they  are  now  overtopped  by  those  of  the  United  States  ; 
thus  in  '85  the  value  of  all  the  minerals  and  mineral  substances 
produced  in  Great  Britain  amounted  to  £58,000,000,  while  those 
of  the  U.  S.  A.  reached  a  total  of  £86,000,000. 

Ill  longdistance  telephony  we  in  this  country  are  far  behind  the 
U.  S.  A.,  and  even  the  Continent.  Over  the  New  York  and  Boston 
line,  a  distance  of  nearly  300  miles,  conversation  is  carried  on  with 
the  greatest  ease,  and  even  whispers  can  be  distinctly  heard 
between  the  two  towns.  At  the  present  time  we  are  content  to 
travel  five  hours  to  London  and  five  hours  back  which  a  telephonic 
conversation  of  only  five  minutes  might  render  unnecessary. 
Remarkable  tio-ahead  people  we  English  ! 

A  highly  interesting  experiment  has  been  had  in  the  ligfcting  of 
the  Glasgow  Underground  Railway.  It  is  the  invention  of  Mr. 
Thomas  P.  Cars  well,  of  the  Engineer's  Department  of  the  North 
British  Railway.  There  is  a  central  rail  along  which  the  cur- 
rent is  sent,  raised  a  little  above  the  level  of  the  permanent  rails, 
while  on  each  of  the  carriages  are  contact  pulleys,  which,  coming 
in  contact  with  this  middle  rail,  convey  the  current  to  the  incan- 
descent lamps  fitted  up  in  the  carriages.  The  experiment  was 
highly  .successful. 

The  North-Eastern  Railway  Co.  have  determined  to  test  steel 
sleepers  on  a  more  extensive  scale,  and  have  given  out  an  order  for 
20,000,  or  enough  to  lay  out  a  length  of  more  than  eleven  miles. 
In  conjunction  with  tliis  statement  it  is  interesting  to  note  that 
Mr.  Siemens  is  continuing  his  experiments  with  glass  sleepers. 
Tests  conducted  at  the  Anderston  Foundry  Co.,  Glasgow,  show 
that  these  glass  sleepers  resisted  a  falling  weight  of  3|  cvvts. 
falling  upon  a  rail  placed  upon  the  sleeper  set  in  sand  ballast, 
commencing  at  6  in.  and  rising  by  6  in.  up  to  9  ft.  6  in.  Ca.st 
iron  sleepers  are  expected  to  withstand  a  similar  test  up  to  7  ft. 
only  ;  and  the  cost  of  glass  sleepers  will  be  considerably  less  than 
either  iron  or  steel,  while  the  material  is  practically  imperishable. 


^h^  (^nzziizs. 


Bombay,  January  6,  1887. 

Railways. 
The  followinsr  officers  joined  their  duties  at  Bombay  on  the 
dates  noted  against  each  :— Mr.  W.  H.  Parker,  Superintending 
Engineer,  1st  class,  2nd  January  1887  ;  Mr.  E.  G.  J.  McC'udden 
Executive  Engineer,  2nd  grade  sub  pro.  tem.  11th  December  1886  j; 
and  Mr.  H.  H.  Gahan,  Executive  Engineer,  3rd  grade,  13th 
December  1886.  ^ 


N.-W.  P.  and  Oudh,  January,  6,  1887. 
Irrigation  Branch. 
Colonel   W.  '  JefiFreys,  R.E.,  Superintending  Engineer,  Ist  class, 
is,  on  return  from  furlough,  reposted  to  tte  charge  of  the  3rd 
Circle,  Irrigation  Works. 

Major  F.  V.  Corbett,  R.E.,  Executive  Engineer,  1st  grade,  and 
Officiating  Superintending  Engineer,  3rd  Circle,  is,  on  relief  br 
Colonel  Jeffreys,  transferred  to  the  charge  of  the  Betwa  Canal. 

India.  January  8,  1M7. 

The  following  promotions  are  ordered  : — 

Mr.  J.  W.  Buyers,  Superintending  Engineer,  3rd  class,  tempor- 
ary rank,  to  Superintending  Engineer,  3rd  class,  sub.  pro  trm., 
with  effect  from  20th  May  1886. 

Major  T.  Gracey,  R.E.,  Superintending  Engineer,  3rd  class, 
temporary  rank,  to  Superintending  Engineer,  3rd  class,  sub.  pro. 
tem.  with  effect  from  5th  July  1886. 

Mr.  C.  F.  Gilbert,  Executive  Engineer,  4th  grade,  sub.  ;5ro  tem., 
Rajputana,  is  transferred  to  Burmah  Provincial  Establishment. 

Mr.  W.  H.  King,  Executive  Engineer,  2nd  grade,  Beluchistan, 
i«  appointed  to  officiate  as  Superintending  Engineer  and  Joint 
Secretary  to  the  Agent,  Governor-General,  Beluchistan,  Public 
Works  Department,  during  the  absence  on  privilege  leave  of  Major 
A.  C.  Bigg- Wither,  or  until  further  orders. 

Military   Works  Department. 

Captain  J.  C.  M.  Beresford,  R.E.,  Executive  Engineer,  4th  grade, 
is  permitted  to  resign  his  appointment  in  the  Military  Works 
Department,  and  is  attached  to  that  Department  pending  further 
orders. 

Central  India. 

Mr.  H.  E.  Grant,  Assistant  Engineeer,  2nd  grade,  held  charge  of 
the  Office  of  Executive  Engineer,  Indore  Division,  for  twelve  days, 
during  the  absence  of  M  r.  F.  M.  Scott,  Executive  Engineer,  on 
privilege  leave,  from  11th  October  to  22nd  October  1886. 


Bengal,  January  ii,  1887. 
Establishment — Oeneral. 
Mr.  C.  P.   Warde,    Assistant  Engineer,    is   transferred,  in   the 
interests  of  the  public  service,  from  the  Hazaribagh  Division  to 
the  Office  of  the  Superintending  Engineer  of  the  Western  Circle. 
With  reference  to  Notification  No.  452  of  the  28th  ultimo,  Mr. 
W.  A.  E.  Hanby,  Assistant  Engineer,  is  posted  to  the  Hazaribagh 
Division. 

Establishment — Railway, 
Mr.  R.  S.  J.  Routh,  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  Tirhoot  State  Railway,  is  granted  an  extension  of  one 
week's  privilege  leave,  in  continuation  of  the  2  months'  privilege 
leave  granted  him  in  Notification  No.  415,  dated  22nd  November 
1886. 

Establishment — Irrigation. 
With  reference  to  Notification  No.  425   of  the  30th  November 
1886,  Mr.  J.  C.    Vertannes,    Superintending   Engineer,  class  I,  is 
appointed  to  hold  charge  of  the  South-Western  Circle. 

Mr.  A.  E.  Behrmann,  Executive  Engineer,  3rd  grade,  attached 
to  the  Circular  and  Eastern  Canals  Division,  is  granted  28  days' 
privilege  leave  from  such  date  as  he  may  avail  himself  of  it. 

Mr.  R.  B.  Buckley,  Officiating  Under-Secretary,  Irrigation  De- 
partment, is  appointed  to  be  Executive  Engineer  of  the  Circular 
and  Eastern  Canals  Division. 

Major  A.  D.  McArthnr,  R.E.,  Executive  Engineer,  1st  grade,  on 
making  over  charge  of  the  South-Western  Circle  to  Mr.  J.  C. 
Vertannes,  will  levert  to  his  appointment  as  Under-Secretary, 
Irrigation  Department. 


Burmah,  January  1, 1887. 
_MrH.  T.  Wadley,  Assistant  Engineer,  2nd  grade, 
his  arrival  at  Rangoon  and  his  services  are  placed  at 
of  the  Enginear-in-Chief,  Burmah  State  Railway. 


has  reported 
the   disposal 


Panjab,  January  6, 1887. 
Irrigation  Branch. 

Mr.  J.  J.  Mullaly,  Executive  Engineer,  3rd  grade,  on  return 
from  7  months'  furlough,  is  posted  to  the  Superintending.  Engi- 
neer's Office,  Bari  Doab  Circle,  which  he  joined  on  the  17th  Novem- 
ber 1886. 

Mr.  J.  J.  Mullaly,  Executive  Engineer,  3id  grade,  to  the 
Chenab  Chanal  Division,  of  which  he  took  over  charge  on  the  22nd 
November  1886. 
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intii.m  (L-ngiinccniuj  }3atent  Jlcgistcv. 

Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  ISfiO  in  the  OlHce  of 
the  Secretary  to  the  Goven\ment  of  India  in  the  Home  De- 
partment : — 

6tb  January  1887. 
J]lk — G«orge  Perfect,  of  Hj  riuiiglmt,  Oudh,  Knginecr. — For  a  radical- 
ly imprond  {jorlabit  sut/ar  ca«e-criisA««i/  machine  atid  parts 
Durtiif. 
JM. — Charles  John  Geneste,  Managing  Director,  and  Thomas  Akitt, 
Reaideat  Analytical  Choniist  of  the  Indigo  Company  (Limit- 
ed), both  at  present  residing  at  Belsana  Indigo  Factory, 
MomH''''-'>'i'<'  Tirhivit  — Por  impronmi  tht  quality  and  iturrea-t- 
mgth  from  tht   ituliiiq/eni-  by  the  «.-«  of 

aalt-"  ■.  j'roreM  of  maitut'arliire. 

ISO. — Walter  Thoiup6ou,  Zeiuiiidar  of  Beheea,  ShahalMwl,  Bengal,  and 
James  Bingham  AlUott,  Knginecr,  of  Nottingham,  England. 
— F<"-  tilri/ugal  machines  or   gpinners  for 

drdi  vr/jo^fi-N, 

173- — Oeorgt  .'.....,..,;.„  :....iimore.  Manufacturer,  residing  at 
Arlington,  County  of  Bennington  and  State  of  Vermont, 
United  .States  of  America. — For  improremfutu  in  the  mf thod 
of,  and  machinery  for,  drexaing  or  dratiing  and  hardening  the. 
ntrface*  of  car- wheels  and  other  metal  bodies,  and  in  car- 
tcheeU  having  a  drtsse/l  or  dresied  and  hardened  surface. 
SSft — Desmond  Gerald  FitzfJcrald,  of  6,  Akennon  Road,  Brixton,  in 
the  County  of  Surrey,  (England,  Electrician. — For  improve- 
nuHtf  in  the  manvfacture  of  plaies  or  eUmentu  for  voltaic  hat- 
terie*. 
iSft- — Thomas  John  Jones,  of  1 1 ,  Queen  Victoria  Street,  in  tlie  City 
of  London,  England,  Electrician,  and  William  Howard  Tasker, 
of  9,  Princeton  Street,  in  the  County  of  Middlesex,  England, 
Electrician. — For  improvement*  in  the  manufacture  of  plates  or 
elements  for  xmltaie  batteries. 


SELECTED  ABSTRACTS  OF  BECBNT  INDIAN  SPECIFICATIONS. 

Producing  Lithographic  op  Zincoghraphlc  Copies  of  Photo- 

grraph  OP  other  Designs.— 195  (1886). — Alary  iValbr  and  others. 
This  invention  consists  of  a  process  for  producing  copies  of  photo- 
graphs or  other  ilesigns,  first,  by  covering  the  original  with  a  coating 
of  a  certiiin  composition,  forming  a  ground  for  drawing  tliereon,  and 
then  transferring  the  coating  to  stone  or  zinc  or  otlier  suitable  plate, 
and  printing  .therefrom  lithographically.  Second,  tlie  preparation 
and  use  of  this  composition,  consisting  of  water,  dexti-ine  and  starch 
with  kaolin  or  other  equivalent  grounding  substance  to  form  a  coating 
for  a  photograph  or  other  design  on  which  the  original  can  be  copied. 
Third,  giving  special  grain  or  texture  to  printed  copies  by  impressing 
the  original  with  its  coating  on  a  grained  stone  or  plate. 

Improved  Apparatus  for  Scutching  and  Cleaning  Flbrons 

stems,  &e.  -131,  {\SH5).  — William  E/ihraem  Death.  A  curved  shield 
or  guard  along  wliich  a  current  of  water  is  made  to  flow  is  placed  with- 
in a  short  distance  of  the  scutching  blades  or  beatei's  and  concentric 
with  the  circle  in  whicli  they  revolve,  so  tliat  the  fibrous  stems  which 
extend  along  this  shield  being  buoyed  up  by  the  water  current  are  kept 
within  range  of  the  scutching  blades  or  beaters  and  are  effectually  and 
rapidly  operated  on  by  them  while  the  water  that  is  <lisengaged  from 
the  fibres  is  washed  away.  This  remedies  the  usual  plan  of  exposing 
the  material  to  the  action  of  a  scutching  wheel  having  blades  or  beat- 
ers. As  their  action  is  limited  to  the  small  portion  of  the  material 
which  for  the  time  is  held  up  against  them  by  the  edge  of  the  table 
on  which  it  is  fed,  the  operation  is  thus  rendered  tedious  and  imperfect. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING    now  offers  to   Inventors   generally 
the  adv.mtages  of  its  Patents  Depautmknt. 

Patents  procured  and  Designs  and  Trade  Marks   registered  in 
all  part,-5  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 


M: 


arillier    &   l?dwards 
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CIVIL  4  MECHANICAL  ENGINEERS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

Have  Wood  Workikq  Hacrinebt 

How  on  view  at  No.  1 .  Hastings'  Street 
By  J.  McUOWALL  AND  SONS. 

POWBB  MOBTICtKO  AHD  BOKINO  MaCHINBS — 

To  work  Timber,  11'  deep  and  cut  Mortices 
up  to  1." 

CoMBiNKD  Planing  U  Mooldinq  Macbinks 
— To  uperat«  upon  four  sides  at  once  of  boards 
up  to  12"  by  4." 

TsNOM.Na  Haohiviis  roB  JoiNiRS  and 
Cabinet  Maker*. 

4*"  Endless  Band  Sawing  Machines — To 
cut  2t*  in  depth. 

80"  Endless  Band  Sawing  Machines— To 
cut  1  i"  in  depth. 

S*w  SracDiJts— For  24,"  36"  and  48"  Cir- 
eolar  Saws. 

Saw  Shabpsnum  Machixis— For  frame  and 
Circular  Saws. 

BY  RIJSTON  PROCTOR  &  Co. 

Siu'-Acniro  Cibcclab  S*w  Bknchbs— 
Complct*^  with  rails  and  carriages,  and  carry- 
inK  a  42"  Saw. 

Cibcclab  Saw  Binchbs— Carrying  36"  Saw. 

Also  *  large  assortment  of  Band,  Circular 
and  Hand  ^ws,  by  best  English  makers,  in 
stock. 

Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 
Nkw  and  Sicond-hand 
ENGINEERING  and  SCIENTIFIC  BOOKS 

In  stuck  or  procured  at  U)wnT  T8BMS. 
Agent  for  the  Sale  of 

INDIAN  BNQINBERINO. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat-  Executive  Engineer, 
P.W.D.,  Punj»b,  Fellow  of  the  Punjab  Uni- 
Tersity. 

SncinCATlONg  or  Works,  with  a  few  Useful 
Bales,  Formula!,  and  Tables,  Illustrated  with 
Examples.  Rs.  1-0-0. 

UuFOL  RcLis  AND  Tablks  relating  to  Mea- 
aorement  of  Timber,  Illustrated  with  Practical 
Biamplea,  Second  edition,  revised  and  im- 
prered.     Ba.  2-8-0. 

*.*  Thss*  TsMas  |4t«  st  sight  the  cable  sod  saper- 
flelsl  ODDtsnls  of  Timbers.  Tbey  are  dasigoed  tot 
the  use  ct  Engliieeii^  Oreneen,  Conttmctors,  and 


W.  A.  FRASER, 

Mining  Enginbeb, 

Is   open    to   an    engagement  to  Prospect  for, 
Sink,  or  Report  on  ARTESIAN  WELLS. 

.Special  experience  in  Oil  boring. 

Address : — 

c/o  Editor, 

Indian  Engineering. 

The  Machine  Exchange  Co., 
27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machinbrt  &  Plant  at  Makers'  Prices. 

Factories  of  all  hinds  fitted  complete. 

G—    A    —  PANNING, 

FOR.  MEM.  INST.  PATENT  AGENTS, 

13,  European  Abtlcm  Lane, 

CALCUTTA. 

TRAUTWINE'S 

ENGINEERING    WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 
(25th  thousand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps  ...  ...  ...    $500 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD   CURVES.      Twelfth   re- 

vised  edition.     1886.     Limpcalf  ..      2'50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2'00 

John   Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 


THE  DESIGNING  OF  ORDINAUY 

IRON   HIGHWAY   BEIDGES. 

lUuKtratcl  t<y  Nurnerom  Eni{ravingK  ttud  7  Folding 
Platwi.  .Showing  Bridges  Actually  CoiiBtructud  and 
giving  ihcir  iJilnciiHioiirt  ;  al«o  containing  4;i  Tables. 
iiy  I.  A.  L.  WA1)1)KU>,  C.E.,  H.A.Sc,  Ma.E., 
Late  Profcsnor  of  Civil  Engineering  in  the  Univer- 
sity of  Toklo,  Jajjan  ;  Memljcr  of  the  American 
SooiatT  of  Olvil    Eiii;lnecrii.     Price.  £400. 


THE  EDITOR, 

INDIAN  ENGINEERING, 
Ts  in  communication  with 

-*-  Gentlemen  and  Firms  of  standing  and 
repute  in  Europe  and  America,  and  is  pre- 
pared to  arrange  ,  for  having  Inspections 
carried  out  of  Cast  Iron  Water  Pipes  and 
other  Castings,  and  of  Wrought  Iron  and 
Steel  Work.  Also  to  obtain  opinions,  advice, 
or  other  information  in  coniinection  with 
Professional  matters,  particularly  as  regards 
Sjjecial  Constructions. 

IV"     Bazely,  (Auditor   of  the 

-'-^  •        MUNICIPALITY,  RECEIVER  OP 
THE  High  Coubt,  and  Secbktaky  op  various 
Building  Societies,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  Condy  Chbtty  Street,  Madras, 
Agent  for  Indian  Fngineering. 

The  engineering  &  MINING  JOURNAL. 

SuBSCBiPTiON  PwcB,  including  postage  fer 
India  and  all  countries  in  the  Postal  Union, 
$5  20c.  =  R8.  14  per  annum.  All  payments 
must  be  made  in  advance. 

he  Scientific  PubHshing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 


T 


PATENT  POCKET  SLIDE  RULES 

Vor  giving  at  sight  7-€sults  tvhich  luouid  othet-zuise 
be  only  obtained  by  working  tedious  7Jiat/tei>iatical 
/orntulie. 

Designed  and  patented  by  LALA  GANGA  RAM, 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab. 
K  ^No.  1.— For  Scantlings  of  Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,    Ap- 
plicable to  all  forma  and    Spans.     Price 
Rs.    ..  ..10 

No.  2.— For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
^J  heights,  under  all   jKissible   conditions. 

Price  Rs.  . .  ,6 

No.  3.— For  Strains  on   Girders  (plate,   braced, 
lattice,  warren,  Ac.,  all  form  and  spans); 
Bending  and    Shearing'  Strains   found 
direct     WITHOUT     CALCULATIONS. 
Bars    requiring  counter-bracing  deter- 
mined at  sight.     Price  Us.  . .   10 
FULL  SET  FOR  Rs.  24. 
Illustrated    Pamphlet    of     Instructions,    shewing 
several   examples   worked   out,  accompuny  each  in- 
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■  The  Office  of  Publication  of  Inttian  (Engineering  is  at  the  "  Star 
Press,"  19,  Loll  Bazar,  Calcutta. 

All  comnmnicatiom  should  be  addressed  to  PAT.  DOYLE,  C.E., 
Spencers  Hotel,  Calcutta. 

■  Cheques  and  Postal  Orders  should  be  made  payable  to  the  Chartered 
Mercantile  Bank  of  India,  London,  and  China,  Calcutta. 

^ernts  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India        ...  Es.  12     ...     Ks.  V     ...     Es.  4 
Specimen  copy— Free;  Single  copy— One  Rupee. 
Foreign  Subscriptions  should  be  converted  at  current  exchange, 
and  postage  added. 

FOREIGN  AGENTS  FOrIndTaN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Comhill,  B.C. 

MANCHESTER— A.  Tolhausbn,  47,  Deansgate. 

NEW  YORK. — The  Scientific  Publishing  Co.,  27,  Park  Place. 

KOMB. — LOESCHER  &  Co. 

STEAITS  SETTLEMENTS.— "The  Straits  Times,"  Singapore. 
CHINA    AND  JAPAN. — Lane,   Crawford  &  Co.,     Hong-Kong, 

Shanghai,  and  Yokohama. 
JAVA.— G.  KoLFF  &  Co.,  Batavia. 
AUSTEALIA. — Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 

Scale  oi  ^harfles  for  J^dvtrtisements. 

One  Page.  Half  Page.        Quarter  Page.         Eighth  Page.        Sixteenth  Page. 


Es.  50    ...    Es.  30    ...    Es.  18    ...    Es.  10      . 

Double  these  rates  for  outside  front.  _ 

An  allowance  is  made  for  continuous  insertions. 


Es.  6. 


Mr.  E.  a.  dukes,  late  Manager  of  Messrs.  W.  Newman  &  Co., 
Ld.,  Calcutta,  is  now  representing  INDIAN  ENGINEEEING 
in  the  Upper  Provinces. 

Owing  to  the  great  and  unexpected  demand  for  our  early 
numbers,  we  regret  that  we  will  not  be  able  to  supply  back  copies, 
and  subcrii'tions  can,  therefore,  only  be  registered  from  the  date  of 
receipt  of  order. 
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^nstoers  to  ([loxusi^onbzntB. 

Inventor  and  E.  E.  M. — In  our  next. 

Several  Contributions  are  held  over  for  want  of    space. 


€)biterg. 


DEATHS. 

Russell. — At  Shanghai,  on  the  21st  December  1886,  Thomas 
Russell,  Manager  of  the  Marine  Engineers'  Institute,  aged  39 
years. 

'  Mantell. — On  Christmas  Day,  at  Selangor,  Straits  Settlements 
ofsunstroke,  Hugh  McClymont  Miller  Mantell,  Public  Works 
Department,  elder  son  of  D.  G.  Mantell,  Survey  Department, 
Ceylon,  aged  23. 
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PUBLIC   WORKS  PROGRESS    REPORT,  PROVIN- 
CIAL BRANCH,  N.-W.  P.  AND  OUDH,  1885-86. 
The   total    amount   expended  during    the   year   was 
Es.  56,24,745,  cts : — 

Imperial  ...  ...  ...     Es.  2,73,543 

Provincial  ...  ...  ...      „  29,68,224 

Local     ...  ...  ...  ...      „  23,48,604 

"Contribution"      ...  ...  ...      „       34,374 


Total 


This     includes    a   charge     for    establishment    of  Rs. 
11,29,405,    and    it   will  be   interesting   to   quote,   from 
former  reports,  the  cost  of  establishments  in  recent  years. 
In  1881-82  establishment  cost  ...     Es.  9,71,499 

1882-83  „  „  ...      „  10,15,701 

1883-84  „  „  ...      „    10,58,142 

1884-85  „  „  ...      „    11,06,665 

1885-86  „  „  ...      „    11,29,405 

So  that,  as  remarked   by  the  Chief  Engineer,  there  is 
a  steady   tendency   to   increase.      Probably,  this   is  due 
chiefly  to    the  change  of  system  after  the   constitution  of 
District  Boards  in    1882-83  (1881-82  being   the  last  year 
of  the  "  Amalgamation  "  System),  but  whether  it  is  to  be 
mainly  attributed  to  excess  in  the  management  of  purely 
local  works,  as  the  Report  would  appear  to  imply,  may  be 
doubted  ;  however,  the  subject  has   the  earnest  attention 
of  Government  we   are  told,  and  we  hope  that   the  weak 
spot  may  be  marked  down  and  strengthened. 

The  next  item  of  expenditure  that  we  notice  is   the 
Thomason  Engineering  College  (Roorkee),  which  accounts 
for  Rs.  1,66,533,  of  which  the  detailed  statement  tells  us 
that  Rs.  1,65,913  is  for "  establishment,"  and  on  turning 
to  the  revenue    accounts    attached   to  the    Report  the 
income  is  thus  stated : — 

Eent  of  buildings     ...  ...  ...     Es.      4,526 

Fees  and  other  receipts  from  Students       ...       „        3,370 
Fines,  refunds,  and  miscellaneous  ...       „   1,45,578 

Eeceipts  from  printing  press    and    book 
depot  ...  ...  ...  ...      „     35,987 

Total  ...       „  1,89,461 


From  the  information  given  it  is  not  possible  to  form 
an  opinion  of  much  value  ;  for  instance,  we  are  nowhere 
told  what  "  fines,  refunds  and  miscellaneous  "  means,  and 
as  that  accounts  for  more  than  three-fourths  of  the  revenue, 
we  might  have  expected  a  few  words  as  to  the  items  compris- 
ed therein.  One  thing  is  very  clear,  that  the  establishment 
costs  Rs.  1,65,913,  while  the  fees  from  students  only 
amount  to  Rs.  3,370.  That  the  College  is  very  popular 
there  is  no  doubt,  and  that  the  education  given  is  cheap 
is  also  beyond  denial,  but  whether  it  is  proper  for  the 
State  to  incur  such  a  disproportionate  part  of  the  expense 
is,  at  any  rate,  open  to  question. 

The  Report  notes  with  satisfaction  that  the  interest 
taken  by  Local  Boards  (we  suppose  District  Boards  are 
meant)  in  all  matters  connected  with  the  communications 
of  their  districts  have  been  most  marked,  both  as  regards 
maintenance  of  existing  roads  and  in  constructing  new 
ones  to  accommodate  the  increased  needs  of  traflSc. 
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It  is  remarked  that  the  Boards  have  practically  ac- 
cepted the  normal  grant  of  money,  made  by  Government, 
as  the  basis  on  which  the  Public  Works  Administration  of 
the  district  must  be  carried  on.  "We  may  have  some- 
thing more  to  say  on  this  matter  shortly,  but  in  the  mean- 
time may  state  that,  as  far  ivs  our  information  goes,  the 
districts  have  had  no  voice  in  the  matter  at  all,  and  that 
were  they  consulted,  it  would  be  found  that  the  normal 
grant  is  not  universally  approved  of 

However  this  may  be,  we  take  this  opportunity  of 
reiterating  the  proposals  made  by  us  elsewhere,  that  the 
CompUlecontrol  and  ej:ecutiono/ works  should  be  exchisively 
vtsted  in  the  Public  Works  Depart-nient.  The  District 
Boards  should  be  allowed  to  initiate  local  works  which  they 
consider  necessary,  but  all  such  proposals  should  be  sup- 
plemented by  special  reports  drawn  up  by  the  District 
Ensjineers  on  the  necessity  and  the  feasibility  of  the 
works  recommended  by  the  Boards. 

The  mismanagement  at  Agra,  in  connection  with  the 
Artesian  Boring,  is  a  tj^jical  instance  where  the  advice  of 
experts  has  been  laid  aside  and  the  fruit  of  ignorance 
gathered  with  ruinous  results  to  the  pockets  of  the  tax 
payers. 

Defects  in  such  and  other  matters  are  acknowledged 
and  reforms  promised ;  and  we  feel  sure  that  the  new 
scheme  about  to  be  introduced  will  be  based  on  wise  and 
safe  principles. 

INDIAN  CIVIL  ENGINEERING  COLLEGES. 
We  have  received  copy  of  a  memorial  to  be  submitted  to 
Parliament  by  the  Indian  alumni  of  the  Engineering 
Colleges  of  Calcutta  and  Seebpore  stating  the  disabilities 
under  which  they  lie,  and  how  heavily  they  are  handicap- 
ped in  the  race  for  preferments  in  the  higher  departments 
under  Government.  They  allege  that  since  1871  not  a  single 
native  has  obtained  permanent  employment  as  Engineer, 
and  when  the  exigencies  of  the  service  have  led  to  their 
employment  as  such,  it  has  been  for  a  limited  period  only, 
and  liable  to  discharge  at  a  month's  notice.  On  the  grounds 
of  economy  and  eflSciency,  it  is  said  Indian  youths  are  to 
be  preferred  to  foreigners,  because  they  first  serve  as 
Apprentices  on  Rs.  100  a  month,  and  from  the  advantages 
of  birth  and  habit  are  in  every  way  fitted  to  endure  the 
climate  as  well  as  the  hardships  and  fatigue  attending  the 
performance  of  their  duties.  The  little  encouragement 
given  to  them  has  rendered  the  Indian  institutions  un- 
popular, and,  in  consequence,  during  the  last  twelve  years 
only  66  students  have  passed  out  of  the  local  engineering 
colleges,  of  which  only  one  has  attained  the  rank  of  Assist- 
ant Engineer.  The  memorialists  urge  that  the  concession 
known  among  professional  men  as  the  "  Roorkee  Resolu- 
tion" does  not  at  all  improve  their  position ;  the  average 
of  successful  candidates  being  5^  per  year,  the  propor- 
tion of  appointments  (I^)  allotted  to  them  is  too  small. 
In  addition  to  this,  it  exercises  no  retrospective  eifect,  and 
the  men  who  successfully  competed  before  that  year  are 
still  unprovided  for.  Exception  is  also  taken  to  the  spirit  in 
which  the  terms  of  the  P.  W.  D.  Notification  No  1146G.  of 
the  2.3rd  August  188.3,  have  been  carried  out.  Although  it 
is  ruled  that  in  the  case  of  the  appointment  of  temporary 
Engineers  and  Assistant  Engineers  for  the  execution  of 


work  which  could  not  be  undertaken  by  the  ordinary  staff 
of  the  Depaxtment,  the  claims  of  the  Upper  Subordinates 
who  are  fitted  by  experience  to  conduct  the  duties  requir- 
ed, should  be  preferred  to  those  of  outsiders,  it  has  not  been 
carried  out  in  a  single  instance.     It  is,  moreover,  said  thai; 
there  is  a  \nde  divergence  between  the  profession  and  prac- 
tice of  the  Government  in  the  distribution  of  patronage. 
The  Secretary  to  the  Government  of  Bengal  in  his  com- 
munication, dated  the  30th  December  1878,  addressed  to 
the  Superintending  Engineer,  Presidency,  desires  it  to   be 
known  that,  as  the  Public  Works  Engineering  Department 
is  above  the  authorized  strength,  there   is  no  prospect   of 
vacancies    for     the  permanent   employment    of   passed 
students   of  the   Civil  Engineering    Department  of  the 
Presidency   College,    that  they    are    to    consider    their 
status  as  temporary,  and  are  liable  to  the  contingency  of 
having  their    services  dispensed  with  whenever,  in  the 
public  interest,  their  continued  employment  may  be  deem- 
ed  undesirable.     But    this   block   in     the   service,     the 
memorialists   urge,  did   not   prevent  a   large   number  of 
foreijiuers  being  provided  with  employment   in  that  and 
the  following  year.     Taking  the  strength  of  the  Assistant 
Engineers,  it  is  stated  there  are  at  present  in  India  on 
this  list   399  men,  exclusive  of  Madras  and  Bombay,  of 
which    46    are  natives,    or    one    native   to  nearly  nine 
Europeans,  and  in  the  next  higher  grade  the  proportion  is 
1  to  30.    We   reserve  our  remarks  on  the   memorial  for 
a  future  issue. 


PETROLEUM  LAMPS. 

The  supplies  of  petroleum  yielded  by  certain  countries^ 
notably  America  and  Russia,  are  of  the  greatest  pos- 
sible value  to  humanity  generally.  Of  the  various  pur- 
poses to  which  this  natural  product  can  be  put,  the  most 
important  so  far  is  that  of  artificial  illumination.  Even  in 
towns  supplied  with  gas  petroleum  is  in  many  cases  pre- 
ferred on  the  ground  of  superiority,  both  as  regards  cheap- 
ness aad  efficiency.  In  London,  where  gas  arrangements 
are  of  the  most  perfect  description,  and  where  the  price 
thereof  is  suprisingly  low,  shops  in  main  thoroughfares 
may  be  seen  where  its  use  is  discarded,  and  where  Petro- 
leum lamps  are  adopted  instead.  A  large  amount  of  in- 
genuity has  been  displayed  by  inventors,  in  devising  lamps 
intended  to  burn  mineral  oil  in  such  a  way  as  to  secure 
a  maximum  of  efficiency,  and  safety. 

There  is  one  great  drawback  to  the  use  of  petroleum. 
If  a  lamp  be  accidentally  overturned  or  dropped  upon 
the  floor  in  such  a  way  as  to  spill  the  contents  of  the  re- 
servoir, and  at  the  same  time  to  set  them  on  fire,  the  most 
disastrous  consequences  may  ensue.  The  petroleum  flows 
in  all  directions,  carrying  the  flame  with  it.  Water 
poured  upon  it  will  not  extinguish  it ;  for  being  the  heavier 
of  the  two  liquids,  it  simply  serves  to  float  the  petroleum, 
and  spread  it  in  all  directions.  Sand  or  thick  woollen 
fabrics,  such  as  hearthrugs  thrown  upon  the  flames,  seem 
to  be  the  only  efficient  way  of  extinguishing  them. 

Some    dreadful    disasters — including    the  recent   catas- 
trophe at  the  Madras  Park  Fair — have  recently  occurred 
from  accidents  to  Petroleum  lamps,  involving  terrible  loss, 
of  life  and  property.     These  disasters  and  how  best  to  avoid 
them  for  the  future  may  be  considered  hereafter. 
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gioizs  mxb  Comments. 


Madras  College  op  Engineering.— Fifteen  candi- 
dates were  found  qualified  for  admission  into  the  Civil 
and  Mechanical  Engineer  Classes  at  the  competitive  ex- 
amination held  in  December  last ;  but  as  there  were  only 
ten  vacancies,  the  successful  candidates  were  selected  by 
the  order  of  merit.  Of  the  qualified  candidates,  14  are 
natives — all  Brahmins. 

Bengal  P.  W.  D.  Irrigation  Establishment  Changes. 
— Mr.  J.  C.  Vertannes,  Superintending  Engineer,  having 
completed  the  work  to  which  he  was  appointed  on  special 
duty,  has  taken  over  charge  of  the  South  Western  Circle, 
from  Major  Mc Arthur,  r.e.  Major  McArthur  relieves 
Mr.  R.  B.  Buckley,  and  returns  to  the  Bengal  Secretariat 
as  Under-Secretary,  P.  W.  D.  Mr.  Buckley  has  taken  over 
charge  of  the  Circular  and  Eastern  Canals  Division  from 
Mr.  Behrmann. 

The  Paumben  Canal.— Intending  shareholders  in  this 
scheme  would  do  well  to  note  the  opinion  of  Governor 
Grant-Duff  expressed  in  the  Minute  in  which  he  summed 
up  his  five  years'  experience  of  the  Government  of  the 
Madras  Presidency : — "  Then,  there  is  the  much-talked-of 
Paumben  Passage.  Well,  let  any  one  make  it  who  likes, 
provided  he  does  not  insist  upon  my  being  a  shareholder. 
If  any  combination  of  millionaires  thought  fit  to  do  so, 
they  would  confer  no  doubt  a  trifling  benefit  upon  the  town 
of  Madras,  provided  always  they  did  not  care  to  earn 
any  dividend." 

Torpedo  Experiments  in  the  Hughli. — As  previously 
announced,  a  grand  torpedo  display  was  carried  out  on 
Monday  last  near  Budge-Budge,  some  twelve  miles  from 
Calcutta,  under  the  superintendance  of  Captain  Carter,  r.e., 
and  immediate  care  of  Lieutenant  Dundee,  b.e.  The  first 
experiment  represented  the  blowing  up  of  an  enemy's 
vessel  by  means  of  a  ground  mine,  the  mine  containing 
1,000  lbs.  of  gun-cotton  being  exploded  by  electricity  from 
the  shore.  1  he  action  of  an  electro-contact  mine  was  next 
shown,  followed  by  a  variety  of  minor  operations  in  sub- 
marine mining,  all  of  which  were  eminently  successful. 

The  Acting  Port  Engineership  of  Calcutta.— 
At  the  last  meeting  of  the  Port  Commissioners,  Mr. 
Apjohn  was  elected  to  act  as  Engineer  to  the  Commis- 
sioners, and  Mr.  Simmons  to  the  office  of  Vice-Chairman 
during  Mr.  Bruce 's  absence  on  furlough,  Mr.  Apjohn's 
appointment  is  a  very  appropriate  one.  His  larye  and 
varied  experience  in  Bengal,  on  such  works  as  the  Chit- 
pore  Lock,  the  Balasore  Tidal  Canal,  and  the  Midnapore 
Canal,  mark  him  out  as  one  of  the  best  men  that  could 
be  chosen  for  the  post,  especially  in  connection  with  the 
Kidderpore  Dock  Works,  which  will  now,  we  hope,  be 
pushed  forward  vigorously.  Mr.  Simmons's  appointment 
also  is  one  that  will  be  generally  approved. 

New  Slip-Dock  at  Singapore. — The  new  slip-dock 
recently  inaugurated  at  Tanjong  Rhoo  is  the  only  one  in 
Singapore.  Elsewhere  in  the  Far  East,  there  is  said  to 
be  only  one  at  Manila.  In  the  (ordinary)  docks  pumping 
and  other  conveniences  interfere  with  repairing  and  over- 
hauling vessels.  These  drawbacks  will,  of  course,  be  absent 
from  the  Tanjong  Rhoo  slip,  which  is  450  feet  long  by 
60  broad ;  vessels  up  to  600  tons  burden  can  be  taken  on. 
The  slip-dock  thus  meets  an  acknowledged  want.  It  has 
been  under  construction  for  a  twelve-month,  and  is  very 
solidly  built.  The  ways  and  sleepers  are  made  of  billian 
timber  from  Sandakan,  Borneo,  which  is  the  best  obtain- 
able, and  guaranteed  to  outlast  the  ironwork  of  the  ways. 


The  Boomer  Press.— This  Press,  of  which  Messrs. 
Bum  and  Co.,  Howrah,  are  the  patentees  and  only 
makers,  was  originally  of  American  design,  but  after' 
great  and  patient  labor  it  was  adapted  to  the  baling  of 
raw  materials  produced  in  this  country,  and  the  eager 
way  in  which  it  has  been  taken  up  by  Mofussil  growers 
of  fibres  shows  that  it  has  met  a  want.  The  press  wqs 
originally  designed  for  jute,  but  is  now  adapted  for 
other  fibres,  such  as  cotton,  grass,  hay,  and  hemp.  Within 
the  past  few  months  it  has  been  introduced  to  the 
Straits  for  coir  fibre  and  to  Madras  for  cinchona  bark, 
and  there  are  enquiries  from  Australia  for  its  adaptation 
to  pressing  wool.  In  the  carriage  of  fibres,  the  presses 
are  said  to  pay  for  themselves  in  about  two  years,  from  the 
saving  they  effect  in  the  Railway  freight,  as  the  waggons 
carry  so  much  more  pressed  fibre  than  they  do  of  loose 
fibre,  to  say  nothing  of  the  ease  of  handling  and  the  pro- 
tection from  injury  the  fibres  have  in  a  wrapped  up  bale. 

The  Public    Works    Member    of    Council. The 

question  of  appointing  a  successor  to  Sir  Theodore  Hope 
still  continues  to  agitate  the  Public  Works  Department. 
The  general  desire  is  that  Sir  Theodore  may  be  granted 
an  extension,  if  he  thinks  fit  to  apply  for  one,  but  failing 
this  issue,  three  names  are  generally  mentioned  as  in  the 
running  for  the  appointment.  These  are  Sir  C.  A.  Elliott, 
the  Honourable  J.  B.  Peile,  and  Colonel  W.  S.  Trevor,  r.e. 
It  is  quite  possible  that  the  last  named  gentleman  may 
prefer  to  retire  from  the  service  altogether,  rather  than 
even  take  up  the  duties  of  the  Public  Works  Member  of 
Council.  If  this  be  the  case,  there  can  be  no  doubt  that 
Sir  C.  A.  Elliott  is  the  better  man  for  such  a  responsible 
post.  He  has  always,  while  in  Assam,  taken  great  interest 
in  all  questions  relating  to  the  Department,  which  he 
would  (if  appointed  to  Council)  have  to  administer,  and  he 
is  well  known  to  be  what  is  generally  termed  a  "  stron<r 
man. 

The  Control  of    Indian    State    Railways.— The 
Committee  now  sitting  for  the  purpose  of  considering  the 
reduction   or  possible   abolition   of  the  Director-General 
of  Railways'  Office  seems  to  have   been  chosen  somewhat 
on  the  /ucus  a  non   lucendo   principle.     The   members  are 
Colonel  Pemberton,  r.e.,  Colonel    C.  J.  Smith,  r.e.,   Major 
Gracey,   b.e..  Colonel  S.  T.  Trevor,  r.e.,  and  Major-Gene- 
ral  Hancock,  r.e.     The   last    named   officer     has  but  a 
short  experience  of  the  work  of  the  office,  and  the  remain- 
der none  whatever ;  for  the  simple  reason   that   they   all, 
with  one  exception,  have  powers  of  a  Director-General  in 
their  respective   administrations.     It  is  generally  under- 
stood that  the  at  present   enormously  heavy  work   of  the 
office   will  probably  be  distributed   as   much   as   possible 
amongst  the   several    Local    Governments,   and  that   the 
appointment  of  Director-General  will  sink  to  the  level  of 
an  Under  Secretaryship  for  Railways  to  the  Government  of 
India.  How  far  this  will   commend   itself  to  the  officers  of 
the  Railway  Branch  is  a  very  open  question,  and  it  seems 
to  us,  that  if  a  change  is  required,  the   question  could  be 
solved  in  a  more  popular  and  efficient  manner  by  entrust- 
ing the   Managers  of  the  various  lines   with  the   powers 
of  a  Director-General.     Of  course  we  are  quite  aware  that 
this  is  what  is  generally   termed   a  "  large  order,"   but  if 
Managers    were     carefully   selected   from    the  best    mep 
available,  whether  Royal  Engineers  or  Civilians,  we  believe 
that  the  scheme    would   work    well.  Rather  than  entrust 
such  large  interest    to    Local   Governments,   where   some- 
times the  head  of  the   Department   has    had    no   Railway 
experience  whatever,  things  had  far  better  he  allowed  to 
remain  as  they  are. 
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(Eurant  §x\xiB. 


Mr.  W.  a.  Billings,  £!xainin«r  of  Public  Works  Accounts,  has 
Tttired  from  the  service, 

BoRiNO  operations  for  petroleum  are  to  be  resumed  at  Gunda 
in  tlie  R.twi«l  Pindi  district 

CoLOSKL  J.  H.  White,  rk.,  Mint  Master,  Bombay,  has  resumed 
cbar!:e  of  his  duties  from  Major  A.  W.  Baird,  R.K. 

Thk  Maisnr  Gold  Mining  Company  crushed  716  tons  of  ore  in 
DeceroWr  last, and  obtained  1,00730  ounces  of  gold. 

The  services  of  Major  A.  W.  B«ird,  r.  b.,  are  replaced  at  the 
dispoeitl  of  the  Revenue  and  Agricultural  Department. 

M.vJOR  C.  C.  Carter,  R.B.,  Inspector  of  Submarine  Mining,  has 
returned  to  the  Presidency  from  inspection  duty  at  Moulmein  and 
Rangoon. 

Thk  ceremony  of  the  consecration  of  the  Lahore  Cathedral 
which  is  fixed  for  Tuesday,  the  26th  instant,  will  he  marked  by  a 
public  holiday. 

Mr.  Kipling,  of  Lahore,  has  been  entrusted  with  designing  the 
memorial  hospital  to  be  erected  at  Gwalior  at  a  cost  of  several 
lakhs  of  rupees,  in  memory  of  the  late   Maharajah  Scindia. 

The  Maharajah  of  Bhurtpore  is  renovating  his  pulace  in  the 
Iiistorical  forties  of  Deeg  at  a  cost  of  over  a  lakh  of  rupees.  The 
work  is  being  cairied  out  by  Messrs.  John  and   Co.  of   Agra. 

It  is  understiKxl  that  no  action  will  be  taken  in  the  matter  of 
the  disposal  of  the  Ruby  Mines  until  the  Government  is  in 
possession  of  the  report  of  Mr.  Carter,  the  civil  officer  with  the 
£zpe<lilioD. 

Steam  tramway  is  proposed  to  be  constrncted  between  Ongole,  the 
chief  town  in  the  sub-division  of  that  name,  and  the  Kottapatani 
Basin  on  the  Bnckinnham  Canal.  Kottapatam  is  also  a  seaport 
•nd  is  distant  only  8}  miles  from  Ongole. 

The  Secretary  of  State  for  India  and  a  party  of  engineering 
experts  recently  paid  a  visit  of  inspection  to  the  Sukkur  R.ilway 
bridge  at  the  Millwall  Works  near  London,  and  expressed  tlieir 
complete  approval  of  that  portion  of  the  bridge  erected  for  ex- 
perimental purposes. 

The  Madras  Railway  authorities  have  resolved  upon  constrnct- 
ing  another  bridge  at  Cliitt:iravntty,  on  the  North-West  Line, 
between  Condapooram  and  Tadputry.  Mr.  E.  W.  Stoney,  one 
of  the  Company's  Engineers,  is  to  have  charge  of  its  construction. 
On  the  completion  of  the  new  bridge,  the  present  one  will  be 
palled  down. 

The  Finance  Suh-Commiltee  of  the  Rangoon  Municipality  al- 
lotted funds  in  the  next  Budget  for  increasing  the  Engineer's 
salary  by  Rs.  100  a  month  from  the  Ist  March,  and  for  an  in- 
crement to  the  Assistant  Engineer's  pay  of  R«.  50  from  the  1st 
March,  as  personal  allowances  in  recognition  of  good  services  ren- 
dered to  the  Municipality. 

A  stiOAR  manufacturing  and  refining  factory  was  opened  at  Now- 
tareeon  the  23rd  ultimo.  The  company  to  which  the  factory  be- 
longs is  on  the  limited  liability  system,  and  the  Gaekwar  is  an  ex- 
tensive shareholder.  If  this  new  industry  succeeds,  it  is  hoped 
that  the  Gaekwar  will  sanction  the  establishment  of  a  paper  mill, 
and  an  oil  mill  at  Gandevi. 

The  Railway  authorities  seem  sanguine  that  by  the  1st  July 
next  they  will  be  issuing  Singarini  coal.  It  is  to  be  hoped  that 
this  will  prove  the  case,  for  the  sooner  the  present  denudation  of 
forests  is  put  a  spot  to,  the  better  it  would  be  in  the  interests  of 
all  concerned,  not  excluding  the  fuel-supply  contractors,  who, 
we  hear,  are  working  at  a  loiing  rate. 

The  following  Royal  Engineers'  (  late  Madras)  promotions 
have  t«en  gazetted, — To  be  Lieutenant-Colonels,  viz.: — Major 
Sydenham  Cubbon  Clarke,  vice  Colonel  J.  Beatty ;  Major  and 
Colonel  Arthur  Frank  Hamilton  (Commandant,  Queen's  Own 
Sappers  and  Miners),  vice  Colonel  J.  O.  Hasted;  Major  William 
Gordon  Curoming,  vice  Colonel  J.  G.  Lindsay. 

The  8ii[ierintending  Engineers  iu  the  Public  Works  Depart- 
ment in  Madras  are  giving  notice  to  all  the  temporary  establish- 
ments, employed  under  them  that  their  services  will  not  he  required 
after  the  1st  of  March.  As,  however,  the  Chief  Engineer  in 
Burmah  is  in  want  of  assistance,  all  men  of  good  character,  and  who 
are  willing  to  serve,  will  probably  find  employment  in  that 
country. 

A  PORTION  of  the  new  line  known  as  the  Sindh-Sagar  State  Rail- 
way  his  been  opened  for  traffic  from  the  1st  instant.  As  soon  as 
the  Tt-maiiiing  portion  is  ope.ied,  the  Examiner's  office,  will  be 
transfeired  to  Lahore  and  amalgamated  with  the  office  of  the  Exa- 
miner of  Accounts,  North-Western  Railway,  at  that  station.  As 
aoon  aa  this  amalgamation  is  effected,  some  further  reductions 
will  be    made  in  the  staff  of  the  N.-W.  Railway  offices. 

The  statement  of  receipts  and  expenses  of  the  Indian  Railways 
from  1st  April  to  18th  December  1886,  as  published  in  the  last 
Oazette  of  India,  indicates  that  five  Railways  show  a  falling  off  in 
their  receipt*.  One  is  a  State  line,  worked  by  a  guaranteed  Com- 
pany ;  three  are  State  lines  worked  by  the  Government  ;  and 
one  an    "assisted"     Company's    line.     The   largest  decrease,  viz., 


Rs.  .1,48,806  and  R«.  37.24,631,  occurred  on  the  two  important  State 
lines,  viz.,  the  East  Indian  and  North- Western  respectively. 

Tub  cart-road  which  is  to  connect  Naini  Tal  with  Ranikhet,  and 
so  verv  consideratily  shorten  the  distance  for  heavy  transport 
between  that  ini))ortant  military  station  and  the  plains,  is  pro- 
gressing at  such  a  pace  aa  tn  ])ii)niise  its  early  completion.  The 
girders  for  the  bridge  at  Raragarh,  the  most  serious  work  re- 
maining to  be  completed,  are  already  on  the  spot.  The  bridge 
will,  it  is  hoped,  be  finished  by  June,  and  by  that  time  also  the 
remainder  of  the  road  will  have  been  cut  to  within  a  few  miles 
of  Ranikhet. 

On  the  15tlj  instant  the  Governor-General  of  Goa  opened  the 
Railway  and  harbour  of  Marmagoa  for  public  traffic.  "There  was 
no  official  ceremony,  but  the  Municipal  Council  of  the  town  of 
Marmagoa  gave  a  banqnet  in  honour  of  His  Excellency  and  the 
English  officers  of  the  Railway  Company.  The  stations  along  the 
line  were  densely  crowded,  and  great  enthusiasm  prevailed.  The 
line  is  opened  to  the  foot  of  the  ghats,  a  distance  of  41  miles.  It 
will  be  connected  by  carting  with  the  Southern  Maliratta  Railway 
until  the  heavy  ghat  works  are  completed,  it  is  hoped,  at  the  end 
of  the  year.  The  opening  of  the  Southern  Mahratta  Railway 
from  Dharwar  to  Castle  Rock  has  not  yet  been  sanctioned. 

The  question  of  Railway  servants  engaging  in  private  practice 
having  been  mooted  by  the  Government  of  India,  it  has  been 
decided  by  the  Secretary  of  State,  in  conjunction  with  the  boards 
of  direction  in  England  of  the  various  guaranteed  Railway  Com- 
panies in  India,  that  officers  while  in  the  employ  of  a  company  are 
at  liberty  to  give  municipal  and  other  public  bodies  the  benefit  of 
theiradvice  and  opinion  on  technical  matters  and  their  engineer- 
ins  experience,  provided  that  such  offices  are  rendered  with  the 
consent  .ind  permission  of  the  agent  of  the  Railway  concerned,  and 
without  any  remuneration  whatever  from  such  public  bodies  ;  and 
so  long  as  they  are  not  actually  concerned  in  the  supply  of  stores, 
&o.,  for  the  work  in  question. 

The  Directors  of  the  New  Beerbhoom  Coal  Company  have 
again  an  excellent  report  for  the  shareholders  of  the  working  of 
the  coneetn  for  the  half-year  ended  Slst  October  last.  The  total  coal 
raised  was  1,594,120  maunds  against  1,.597,.333  during  the  previous 
half-year,  while  the  deliveries  were  21,11,442  maunds  against 
20,85,458,  for  the  previous  half-yeai-.  The  profit  made  is  Rs.  51,- 
868  against  Rs  49,515,  a  dividend  of  5  per  cent,  is  declared,  Rs. 
7,000  taken  to  Reserve,  and  Ks.  5.583  carried  forward.  The 
Reserve  Fund  will  now  stand  at  Rs.  80,066  and  the  wear-andtear 
account  at  Rs.  20,702.  For  the  year  ended  October  1886  the 
shareholders  will  have  received  a  dividend  of  10  per  cent.; 
Rs.  13,000  have  been  taken  to  Reserve  ;  and  Rs.  5,583  carried  for- 
ward.   These  results  are  most  satisfactory. 

An  Austrian,  who  is  at  present  in  Secunderabad,  has  addressed 
H.  E.  the  Minister  praying  for  the  concession  of  the  exclusive 
right  of  navieat.ing  the  Godavery  and  its  tributaries  within  limits 
of  these  dominions  for  a  term  of  51  years.  The  concessionaire 
undertakes  to  build  10  steam-launches,  60  cargo-boats  and  floats  ; 
the  last  to  be  used  in  the  reaches  where  steam-lannche.s  and  cargo- 
boats  cannot  ply.  He  also  ask.s  for  permission  to  c\it  down  teak 
timber  in  the  adjafent  forests  by  payment  of  the  usual  royalty, 
for  the  construction  of  his  boats,  &c.  Th"  concessionaire  fur- 
ther undertakes  to  pay  to  Government  21  per  cent,  on  the  value 
of  all  produce  and  other  goods  exported  by  means  of  his  vessels, 
and  5  per  cent,  on  all  imports  similarly  carried.  There  are  other 
proposed  conditions,  but  these  aie  the  principle. 


JttUr0  to  i\iz  CUbitor. 


\The  Editor  degires  it  to  he  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 


THE  PROPOSED  PATENTS'  BILL. 

Sir,— It  gave  me  great  pleasure  to  rend  your  comment  on  the 
''New  Invention  and  Designs'  Bill"  in  yourissne  of  the  15th  instant, 
and  I  sincerely  hope  that  your  views  will  induce  the  Legislative 
Council  to  greatly  reduce  the  schedule  of  fees  payable  for  the 
protection  of  inventions.  The  total  amount  proposed  to  be 
levied  is  certainly  excessively  high,  nor  will  the  instalments  lighten 
the  burden  in  the  least.  There  can  be  no  rea.sonable  cause  or 
pretext  why  these  fruits  of  study  or  brain  power  should  be  so 
unfairly  taxed.  I  say  unfairly,  because  invention  is  unequally 
treated  to  other  efforts  or  results  of  study  or  brain  power  which 
enjoy  perfect  immunity  from  all  such  imposition.  An  author,  for 
instance,  whether  of  a  scientific  work  or  novel,  on  payment  of  a 
nominal  copv  right  fee  of  Rs.  2,  has  full  protection  for  his  brain 
work  for  life,  and  his  heirs  or  assignees  for  40  years  thereafter. 
Why  should  we  not  have  the  same  cheap  protection  for  inven- 
tions to  which  our  present  great  commerce,  and  even  civilization, 
is  altogether  indebted  1  Few  local  inventors  can  well  meet 
even  the  present  charge  on  patents,  as  shown  or  proved  by  the 
small  number  registered,  aliont  1  Indian  to  8  or  10  of  English  and 
foreign  inventions  filed.  I  have  often  desired,  and  I  ha  -e  heard  others 
express  the  intention,  to  take  out  patents  for  promising  inventions, 
but  these  have  never  been  efl'ected  or  carried  out,  simply  because  the 
fee  coulil  not  well  be  spared  ;  thus  perhaps  much  valuable  infor- 
mation  is  often  entirely  lost.     Only  very  low  fees,  especially  those 
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payable  for  the  first  four  or  five  years,  will  enable  many  poor  inven- 
tors to  secure  or  protect  their  just  rights,  the  fruits  generally  of 
mach  thought  and  experiment.  It  is  earnestly  hoped  that  heed  will 
be  given  to  their  interest  and  fair  claims. 

Patentee. 


UNFAIR  COMPETITION. 


Sib, — Everyone  must  feel  for  "  E.  J.  I."  and  his  severe  case 
which  appeared  in  your  issue  of  the  1st  January.  Unfor- 
tunately, it  is  not  isolated,  and  as  a  fellow  sufferer,  through  the 
monopoly  of  all  the  Engineering  appointments  in  this  country 
by  Government,  I  beg  you  will  grant  me  space  in  your  columns 
for  this  letter.  I  am  one  of  a  number  of  passed  Engineers 
from  an  Indian  College  who  have  not  received  an  appointment 
in  the  D.  P.  W.  and  have  been  thrown  on  my  own  resources. 
I  have  been  twice  without  work  for  six  and  eight  months  and  twice 
accepted  work  on  a  salary  that  a  European  Foreman  would 
laugh  at.  Other  Engineers  situated  like  myself  have  had  to  be 
satisfied  with  appointments  as  subordinates,  or  were  obliged 
to  leaTe  their  profession  and  take  up  work  to  which  their 
education  and  training  is  entirely  foreign.  Government  keep  a 
list  of  unemployed  Engineers  at  their  Indian  Colleges.  Senior 
men  who  apply  there  are  kindly  told  at  once  that  there  never 
is  any  demand  for  them,  while  to  junior  men  the  matter  often 
terminates  in  the  offer  of  a  subordinate  post  in  the  accounts 
branch. 

Cooper's  Hill  has  been  our  rnin,  and  every  year  only 
adds  to  our  distress.  A  great  cry  has  been  raised  by  the 
Civil  Engineers  in  the  D.  P.  W.  against  the  E.  E.s,  on 
the  score  of  injustice.  The  latter  have  been  holding  the  higher 
appointments  by  seniority,  and  have  made  their  mark  in  the 
Profession  in  India  by  their  ability,  courtesy,  and  obedience  to 
orders  ;  and  any  injustice  there  may  have  been  in  their  filling 
the  more  lucrative  appointments  is  slight  compared  to  that 
under  which  we  suffer  by  Government  men  (mostly  C.  E.s) 
filling  outside  posts  ;  and  it  is  time  for  us  to  move  in  the 
matter.  All  those  situated  as  we  are  to  whom  I  have  spoken 
have  expressed  themselves  willing  to  join  any  movement 
towards  having  our  grievances  redressed,  and  it  only  remains 
for  some  of  us  to  take  the  initiative,  and,  forming  a  committee, 
bring  the  matter  in  the  proper  form  to  the  notice  of  the  authorities. 

B.  C.  J. 


PROVINCIAL  PUBLIC  WOEKS. 

Sir, — I  observe  that  you  have  been  favored  with  an  effusion  from 
"H.  W.  H."  on  the  above  subject.  If  "H.  W.  H."  will  peruse  the 
"  Administration  and  Progress  Report  of  the  P.  W.  Depart- 
ment, N.-W.  P.  and  Oudh,  1885-86,"  I  am  sure  that  his  troubled 
spirit  will  be  soothed.  In  it  the  Local  Boards  have  been  com- 
mended for  the  interest  taken  by  them  in  Local  Public  Works  and 
the  great  good  done.  Perhaps  "H.  W.  H."  has  contributed  his  mite 
towards  the  attainment  of  these  ends.  I  would  ask  him,  however, 
to  Deruse  para.  5  of  that  report.  In  it  some  slight  modifications 
of  the  system  of  carrying  out  Provincial  and  Local  Works  is 
contemplated.  These  sensible  ideas  have  now  been  embodied  in 
a  Eesolution  No.  C.  3175  B.  E,  dated  24th  December  1886,  and 
Colonel  Lang's  scheme  is  now  going  to  be  tried,  as  an  experiment, 
in  the  Rohilkund  and  Kuman  divisions  of  these  Provinces. 

The  great  point  advocated  by  you  has  been,  I  am  glad  to  say, 
gained  ;  an  Inspecting  Engineer  (the  Ex-Divisional  Engineer)  has 
now  been  appointed  to  each  Commissioner's  Division,  whose  duty 
will  be  to  inspect  and  report  on  Imperial,  Provincial,  and  Local 
Works  entrusted  for  execution  to  District  Engineers,  appointed 
from  the  staff  of  the  Public  Works  Department.  In  my  opinion 
"modestly  paid  men"  as  Engineers  should  be  avoided,  and  I  would 
recommend  "H.  W.  H."  to  peruse  para.  2  of  the  Eesolution  quoted 
above.  There  is  no  denying  the  fact  that  efficient  Professional  men 
must  be  highly  paid.  To  get  at  good  resxdts  good  material  must 
be  employed,  and  the  most  judicious  plan  for  the  Local  Govern- 
ment is  to  persevere  in  their  efforts  to  arrive  at  a  comprehensive 
and  economical  policy  under  which  all  Public  Works  in  this  country 
can  be  worked  with  advantage  to  all  parties  concerned. 

I  have  no  time  to  go  into  "  H.  W.  H.'s"  figures,  but  I  will 
venture  to  remark  that  it  is  not  practicable  to  save  so  large 
a  sum  on  Rs.  4,53,400  in  the  N.-W.  P.  and  Oudh  by  entrusting 
Public  Works,  other  than  Local,  to  the  tender  mercies  of  the 
District  Boards  and  their  "modestly  paid  "  Engineer. 

As  regards  the  new  scheme  alluded  to  above,  I  am  certain 
that  it  will  work  well,  provided  that "  every  man  will  do  his 
duty  "  honestly.  There  is  sure  to  be  friction,  however,  in  some 
ca.ses,  but  isolated  instances  affected  injuriously  by  perverse  and 
ill-conditioned  individuals  need  not  be  seriously  considered  in 
the  universal  adoption  of  the  scheme  throughout  the  N.-W.  P. 
and  Oudh. 

E. 

The  borings  in  the  Delta  of  the  Nile,  undertaken  by  the  Eoyal 
Society,  and  entrusted  to  a  detachment  of  the  Royal  Engineers  by 
permipsion  of  the  Secretary  of  State  for  War,  have  now  reached  a 
depth  of  a  nearly  200  feet,  without  the  solid  bottom  having  been 
reached,  a  depth  greater  than  was  generally  anticipated.  A 
consignment  of  specimens  has  lately  arrived  in  London  and  is  now 
under  examination. 


Jitcrarji  <^ttajs. 


Trautwine's  Esgineering  Pocket  Book. 

The  latest  edition  of  this  valaale  compilation  htu  now  been  in 
the  hands  of  the  Profession  for  some  time  past,  and  is  unmistakably 
the  most  popular  publication  of  its  kind  extant.  It  is  replete  with 
information  that  a  Civil  Engineer  requires  in  practice,  besides 
affording  complete  but  concise  knowledge  on  the  theory  of  the 
subjects  dealt  with. 

The  author,  the  late  Mr.  J.  C.  Trautwine,  says  in  his  preface 
that  "  the  book  has  been  prepared  for  young  members  of  the 
Profession,"  but  in  our  humble  opinion  there  is  merit  and  matter 
enough  to  place  it  amongst  the  ranks  of  the  most  favourite  works 
of  the  same  kind.  It  is  superfluous  to  dwell  in  any  detail  on  the 
numerous  subjects  the  book  contains.  Each  subject  has  been 
clearly,  tersely  and  satisfactorily  elucidated  with  thought  and  great 
pains  by  the  author  who,  we  regretfully  have  to  mention,  is  not  now 
labouring  amongst  us. 

The  most  complicated  formal »  have  been  in  numerous  instances 
reduced  to  the  simplest  forms  possible.  One  citation  will  be 
sufficient.  Turning  to  page  525  "  Strength  of  materials"  we  find 
this  formula  : — 

Area  of  Cross  section.       Depth  of  beam, 
in  inches.  in  inches. 


Ultimate  Cen-  1 2800  x 
tre  Load  in  lbs.  (    _  


Clear  span  in  feet. 
which  gives  most  economical  and  reliable  results  for  T  and  L  iron. 
The  old  formulae  for  obtaining  the  transverse  strength  of  these  sec- 
tions of  iron  involve  so  tedious  an  operation  that  Trautwine's  new 
formulse,  approximate  though  they  may  be,  will  be  eagerly  accepted 
in  practice  by  the  most  fastidious  of  our  brethren  in  the  Profession. 
More  matter  has  been  added  by  Mr.  J,  C.  Trautwine,  Jr.,  and 
we  sincerely  congratulate  him  as  the  possessor  of  an  inheritance  so 
valuable. 


(l.)_JcMBo  writes  : — I  would  feel  obliged  if  any  one  of  your 
readers  would  inform  me  of  the  uses  of  asbestos,  and  whether 
there  is  a  demand  for  the  article,  and  the  name  of  a  firm 
that  would  purchase  in  any  quantity. 

(2.)— W.  R.  W.  sends  us  the  following  Description  and  Sketch  of 
a  Rail  Scotch  Block  for  Metre  Gauge  Eailways  :— 


The  Scotch  Block  is  made  with  the  ordinary  M.  G.  rails, 
41J  lbs.  to  the  yard,  and  for  lightness  the  width  has  been 
reduced  to  the  thickness  of  the  head  of  the  rail.  It  i»  6" 
long.  It  is  so  fitted  that  when  closed  on  to  the  line  3J  inches 
will  be  inside  the  gauge  and  2^  outside.  It  is  held  down  to 
the  line  sleeper  by  a  bolt  and  nut,  which  also  allows  of  it 
being  turned  to  be  dropped  under  the  sleeper,  outside  the  gauge. 
It  is  inside  the  gauge  locked  when  on  the  line  by  means  of 
of  a  key  with  a  lock  hole  which  passes  through  a  slit  in  the 
bolt.  It  is  hinged  in  and  outside  the  gauge,  to  enable  it  to  drop 
under  the  sleeper  when  locked  off  the  line.  It  is  necessary  for  a 
pit  to  be  built  with  a  wooden  cover  to  keep  the  arrangement  free 
from  ballast. 
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(Seneral   Jlrticks. 


RANGOON  DRAINAGE  PROJECT. 
Shone's  Hvdro-Pxeumatic  System. 
{Cfftitinued  fiom  latt  issue.) 
T:  1  sewer  proceeds  from  Station  No.    1    iiuder 

aiid  .  Ihousie  Street  until  Chiuii  Street  is  reached  ; 

it  will  i;  od   southward    along   China    Street    to 

Merchaii      -  ,    whence  it    will    proceed  eastwards  till 

the  point  A  is  reached  on  the  line  of  that  street,  and 
from  the  latter  point  it  will  proceed  to  the  outlet  in  the 
river  along  the  course  approve<l  of  for  Mr.  Clark's  out- 
f  "  r.     Our  outfall  sewer  being  common    to   all    the 

!  its  sire    increases   as    the   quantity   of  .sewas^e 

ejtcud  into  it  increases,  and  ivs  this  takes  place  for  the 
niost  part  at  each  Ejector  Station  it  becomes  telescopic- 
like  iu  fonu.  It  is  smallest  between  Stations  Nos.  1 
and  2  and  tai^est  after  the  connections  from  the  Ejectors 
in  Station  No.  22  are  joined  up  to  it.  The  Ejectors  in 
Nos.  1.  2. 3,  6,  and  7  Stations  will  discharge  into  the  main 
laid  under  Dalhonsie  and  China  Streets,  and  Ejectors  Nos. 
4,  .I,  and  «  will  discharge  into  a  branch  outfall  sewer 
under  the  Strand  ;  this  latter  will  join  the  Dalhousie  and 
China  Streets  sewer  at  thejunctionof  the  Strand  Road  and 
Mi>rchant  Street.  The  main  outfall  sewer  will  then  run 
ali.iig  Merchant  Street,  taking  up  the  sewage  of  the 
Stations  Nos.  f),  14,  1.5,  20,  and  21,  a-s  well  as  the  sewage 
which  will  be  ejected  into  it  from  Stations  Nos.  10, 13,  IG, 
and  19,  situate  in  Dalhousie  Street.  The  .sewage  from  the 
Stations  Nos.  11,  12, 17, 18,  and  22,  which  are  iu  Eraser 
Street,  will  be  received  by  a  branch  outfall  sewer  which 
will  join  the  main  outfall  sewer  in  Judah  Ezekiel  Streetat 
the  point  where  that  Street  forms  a  junction  with  Mer- 
-^^  '  -et.  That  you  may  comprehend  how  our  project 
1  out  and  what  provision  is  made  for  increase  in 
the  population,  we  have  made  out  the  accompanying 
tabulated  statement  of  details,  which  will  doubtless  be 
thoroughly  under8t<Kxi  and  appreciated. 

Our  proposals  for  the  drainage  of  both  the  night-soil 
and  sulliage  waters  will  be  readily  understood  by  a 
'  to  Drawing  No.  2.     The  red  lines  in  the  centre 

linage  spaces  represent  iron  gravitating  sewers, 
on  which  five  jiuictions  for  the  drainage  of  the  sulliage 
and  night-soil  will  be  ca.st.  The  sulliage  waters  will  be 
dlschargiKl  at  or  thrown  upon  a  cast-u-on  plate  (sec  figs. 
1  iiiid  2  on  Drawing  No.  2)  to  be  fixed  between  two 
plots  of  building  land.  The  waters  discharged  on  them 
will  flow  by  gravitation ;  firstly,  into  the  five-inch 
gravitating  iron  pipe  ;  and  secondly,  into  the  seven-inch 
paviuting    iron    pipe,   whence  it   will    proceed  to  the 


Eject- 
back 


inch  . 
will  U 


,\„.  f;  •'•<  r  Station.  In  the  middle  of  each 
II  be  erected  a  night-soil  depot 
iijg  :n  o.  2)  lor  the  reception  and  passage  of  the 
into  the  seven-inch  iron  gravitating  sewor. 
and  size  of  the  night-soil  depot  are 
J  No.  4.  At  the  head.s  of  the  seven- 
Shone's  Automatic  Flush  Tanks 
••••■•  li..-«-  are  dcsipncd  to  be  capable  of 
charging  the  gravitating  sewer  quickly  and  for  a  consider- 
able distance,  so  as  to  scctire  an  int^  >  '  f  self-cleans- 
ing scour  of  the  entire  system  of  gni  -  ^wers  daily. 
The  size  and  form  of  these  will  be  shown  on  DrawingNo.  .'>. 
Having  regard  to  the  nature  of  the  soil  under 
Rangoon,  ana  the  desirability  of  keeping  the  Pneu- 
matic Ejectrjr  Stations  water-tight,  we  proposfj  to  con- 
.^truct  them  in  iron  tubing,  and  oval  in  shape.  Draw- 
ing No.  3  shows  the  form  of  the  Ejectors  and  the  Ejcct(jr 
Sutjons  whifh  w<'  propos*-  to  adopt.  The  Ejectors  are 
'''  ' I  station,  so  that  they  can  be  worked 
s*  i  .  .,  ntly,  and  each  will  be  capable  of  eject- 
ing the  whole  of  the  sewage  due   from    the   area  draining 

in* ^    ^ tor   Station.     In  case  of  af«ident  to  one  of 

*fi  erefore,  the  other   may  be  employed  singly 

to  cio  work. 

It  '•'•  en  that   the   sewage  before  entering   the 

Pneumatic  Station  passes  through   a  man-hole,  at  which, 


if  the  station  is  tinder  a  spot  where   four  streets   meet, 
four   separate    gravitating    seven-inch    sewers    converge, 
after  arriving  at  this  man-hole,  the  sewage  is  turned  into 
the   inlet   pipe  of  the  Pneumatic  Ejectors.     Each  Ejector 
holds    200   gallons   of  sewage.     Tlicy  are  intermittent  in 
their  action.     If  they  are  filled  in  a  minute,  they  will  be 
emptied  in  a  minute.     But  if  they   cannot   be   filled   for 
want  of  sewage,  say  in  ten  minutes  or  ten   hours,  they 
will   not  go  off ;  they  will  only  go  off — that  is,  discharge 
their  contents — when  they  arc  full.      As   already  stated, 
they  are  emptied   by  compressed   air,   which    must   be 
supplied  to  them  in  volumes  correspondimr  to  the  volumes 
of  sewage  to  be  ejected  at  each  station.     The  compressed 
air  is  supplied  to  them  through  small   air-pipes.     These 
air-pipes  proceed  from    the   air-compressing  station,  and 
for   the  sake  of  shortening  their  length  as  much  as  possi- 
ble, the  engineer  lays  them  under  the  streets  which   give 
the  least  distance   between  the  air-compressini;   station, 
and  the  various  Pneumatic  Ejector  Stations  to  be  reached 
by  them.     The  air-main  is  largest  where  it  first   emerges 
from  the  compressin"  station,  and   it    is   smallest  when  it 
reaches,  for  instance.  No.  1  Ejector  Station ;  but  none   of 
the   air-pipes   are   less  than   three   inches  in   diameter. 
The  mode  of  distributing  the  compressed  air   is   very   si- 
milar  to  the  mode  adopted  in  distributing  coal  gas  for 
lighting  purposes.      The  gas-main  is  largest  where  the 
lai-gest  quantity  of  gas  passes  through  it,  but  as  branch 
after  branch  proceeds  from  it,  each  carrying  its  quota 
out  of  the  sum  total  of  gas  supplied,  the  gas-main   dimi- 
nishes in  size  until  it  is  at  its  smallest ;  so  it   is  with   the 
coniprcsscd   air-mains.      Compressed  air  thus  becomes  a 
convenient  as  well  as   a  harmless  and   clean   power  for 
distribution  in  a  town. 
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CEYLON  RAILWAYS. 
The  Blackwater  Slip. 
(Expressly  fur  Indian  Engineering.) 

On  the  20ch  August  1886,  the  heavy  rains  that  had  previously 
been  faHinj;  for  some  time  produced  a  very  heavy  slip  on  the 
Nanu-Oya  Railway  extension  on  Blackwater  Tea  Estate. 

The  slip  occurred  at  a  double  cutting  on  sidelong  ground  on 
the  high  side,  which  is  calculated  to  be  150  feet  high,  and 
displaced  aliout  150,000  cubic  yards  of  debris  consistinw 
of  mostly  stone,  or  semi-decomposed  stone.  The  ground 
over  which  our  mountain  railways  are  constructed  is  atirupt, 
broken  and  sidelong,  and  puts  one  in  mind  of  the  place  which 
the  Irishman  describes  as  the  spoil  banks  of  the  Creator  dur- 
ing the  world's  creation. 

This  necessitates  heavy  cuttings,  steep  gradients,  and  sharp 
curves.  The  formation  is  generally  gneissic  or  quartzy,  the  dip 
of  the  strata  varying  greatly.     It  also  contains  much  felspar, 
which  on  exposure  to  the  atmosphere  after  being  cut  through 
weathers  and  decomposes  rapidly. 

The  climate  is  everywhere  moist  in  the  up-country  parts 
of  Ceylon,  but  Ambagamuwa,  where  this  slip  has  occurred,  is 
more  than  ordinarily  so,  the  rainfall  being  about  200  inches 
annually  on  the  average. 

Nature    of  Debris. 

At  Hermatgodathe  curiously  weatherd  cliflF-like  hills  are 
composed  of  a  stone  the  colour  and  consistency  of  red 
granite,  and  so  onward  to  the  cliff  supported  terraces  of 
Allagala,  iat  on  passing  Galbodde  cliffs  and  the  How's 
back  pierced  by  two  tunnels,  we  come  across  hills  and 
knolls  composed  of  hard,  barren  sheet  rock,  alternating  -with 
or  overlying  gneiss  formations  of  the  softest,  loosest,  and  most 
treacherous  character.  Hence,  after  a  downpour  of  6  to  15 
inches  in  24  hours,  there  is  not  much  wonder  if  sometimes 
whole  knolls  disappear — particularly  when  the  slipperishness 
of  the  rain  saturated  mica  is  taken  into  account. 

Through  a  formation  such  as  this  was  this  80-foot  cuttino- 
excavated  in  deference  to  the  contractor,  a  tunnel  havin"  been 
first  decided  on,  and  the  result  was  this  the  greatest  collapse 
that  the  staff  have  €  ver  had  to  clear  up. 

The  cutting  was  literally  choked  up  with  debris  of  clays  of 
all  colours,  mingled  with  soil  and  masses  of  rock. 

The  cutting  is  shown  in  the  diagram  below  to  be  situated  on 
a  curve  of  6-37  chains  on  an  incline  of  1  in  44,  not  far  from 
the  centre  of  the  5|  mile  loop  between  Galbodde  and 
Watawella  stations,  which  are  only  a  full  mile  distant  from 
one  another  as  the  crow  flies. 

The  actual  dimensions  of  the  slip  itself  was  8  chains  by  3, 
or,  say,  an  area  of  2  acres.  The  contents  of  clearage  is  ap- 
proximately estimated  at  150,000  cubic  yards. 

The  scene  of  the  slip  is  97|  miles  from  Colombo  and  94 
from  Nawalapitiya,  2f  miles  above  Galbodde. 

The  nature  of  the  ground  and  difficulties  of  construction 
may  be  gathered  when  we  say  that  in  20  miles  and  68  chains 
between  Nawalapitiya  and  Hatton  the  ruling  gradient  of  1  in 
44  prevails  over  17ra.  78ch.,  there  being  a  stretch  of  5ra.  73ch 
with  nothing  easier.  Six  miles  76-95ch.  only  out  of  the 
whole  18  straight.  Nearly  Hmiles  are  on  curves  of  various 
radii,  some  being  as  sharp  as  5ch,  and  6-37  prevails  over 
79  curves  of  5m.  34ch.  in  length. 
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Work  of  clearing  away. 
On  the  Ceylon   Railway   there  is  nothing  in  the  way  of 
tools     for    such  purposes  as   above   more    complicated    than 
the     mamotio,    and    small    cooly      baskets,    and     as    under 
such  circumstances  a    large  force  would   be  required,  and  no 
accommodation  existed,  the  first  thing  necessary,  therefore,  was 
to  build  lines.     This  was  first  given  out  on  contract,  but  then 
a  difficulty  arose  in  procuring  hands  to  work  in  this,  to    them 
cold,  wet  region.  Various  men  came  forward  with  schemes  and 
suggestions,    one    offering    to    clear    it    by    November    for 
Rs.   40,000 ;  Mr.  Spooner  of  the  P.   W.  D.,  the  Governor's 
pet,    of  painted    bath    fame,    suggested    the    Calif ornian    or 
Australian     monitor,     which    he     named    his    Hydroraatic 
monitor;   the  P.  W.  Department,    which  estimated  consider- 
ably more  than  Rs.    1,60,000  for  the  job  ;  and  for  this  latter 
sum  the  Railway  siaff  undertook    to   do   it.     Eventually,  the 
Governor  decided   that  the    Railway  staff  should  commence 
work    and   clear  away    until    Mr.     Spooner   constructed  his 
monitor.     As   soon    as  the  earth  was  removed,  the  true  com- 
position   began  to   reveal  itself   in  the  shape  of  rocks  of  all 
sizes  from  five  tons  downward  with  large  chinks  between     so 
that  a  large  blast  of  dynamite,  which  was  tried,  blew  out.'and 
the    Resident  Engineer    had  to   give  orders   for    all   stone  to 
hedrilled  and  blasted  into  workable  pieces.    These  were  finally 
trundled   down   an   inclined    plane  made  up   of   rails  placed 
with  their  heads  alternately  up  and  down. 

Since  the  construction  of  the  dam  for  Mr.  Spooner's 
monitor,  the  smaller  rubbish  has  been  washed  down  to  some 
extent  by  a  stream  of  water  led  therefrom,  but  this  was  only 
partly  successful,  as  the  water  every  now  and  again  lost 
itself  with  crevasses. 

Traffic  Arrangements. 
From  one  cause  and  another,  there  was  great  difficulty 
experienced  in  shifting  the  goods  from  the  Galbodde  to  the 
Watawella  side  of  the  slip,  various  individuals  con- 
tracting for  same,  but  ultimately  failing  at  the  same  time 
the  staff  were  not  idle  in  endeavouring  to  overcome  the 
difficulty,  which  lay,  not  in  the  distance,  which  is  only  a 
quarter  of  a  mile  as  the  crow  flies,  but  in  the  treacherous- 
ness  of  the  ground,  which  forbade  either  a  cart  or  tram  road 
being  cut.  Here  the  Governor,  Sir  Arthur  Gordon,  stepped  in 
and  procured  at  once  a  wire  tram  which  was  lying  idle  at 
Mr.  Edward's  store.  This  has  been  erected  and  works  fairljj 
satisfactorily,  although  attention  has  to  be  assiduously  paid  to 
it,  as  the  carriers  are  continually  leaving  the  wires,  due  tq 
vibration  when  the  wires  are  slack.  The  joints  seem  a 
difficulty  they  are  unable  to  overcome. 

The  line  being  continuous,  both  stations  at  Galbodde  and 
Watawella  are  loading  and  unloading  on  either  side  of 
the  staging,  the  wire  being  set  in  motion  at  Watawella  by  a 
12  H.-P.  horizontal  high  pressure  engine,  and  communicated 
to  the  upright  shaft  by  means  of  belting  and  directly  on 
to  the  shaft's  wheel  by  a  worm  (which  gives  a  strain  of  1 2  tons 
on  the  shaft).  This  shaft  supports  the  sheave  that  sets  the  wire 
in  motion.  At  each  station  there  is  a  staging  with  rail  on  top 
whereon  the  goods  are  loaded,  and  at  Galbodde  there  is  the 
straining  apparatus — the  carrier  being  provided  with  an 
Indian-rubber  bearing  surface  and  a  sheave  at  the  side  to 
catch    the   guide  rail  of  the  loading  and  unloading  staging. 

Timber  posts  are  erected  40  feet  apart,  carrying  a  double 
cantilever  which  supports  the  sheaves  on  which  the  wires  run. 
All  timber  is  green,  being  cut  from  the  jungle  on  the  spot. 

On  loading  at  Galbodde  you  travel  up  the  wire  at  a 
gradient  of  25  degrees  to  the  top  of  the  hill  and  then  down 
to  Watawella. 

Greatest  load  on  one  carrier  has  been  4  cwt. 

Frank  W.  Thomson,  B.E., 

M.  I.  C.  E.  I. 


The  Russian  papers  last  received  contain  the  news  that  the 
railway  from  Merv  to  Charjui  on  the  Oxua  was  completed  on  the 
13th  of  December.  The  first  train  arrived  at  Charjui  on  that  day 
with  the  celebrations  customary  on  such  occasions.  Generals, 
Annenkoif  and  Komaroff,  and  about  200  Russian  oflicers  and 
officials  of  the  Amir  of  Bokhara,  are  said  to  have  been  present  at 
the  ceremony.  It  may  be  noted  that  the  railway  is  of  very  narrow 
gauge,  and  hardly  deserves  to  be  described  as  more  than  a  tram- 
way. It  is  not  always  prudent  to  depreciate  the  resources  of  a 
possible  enemy  ;  but  there  can  be  no  question  that  the  line  can- 
not compare  for  solidity  with  the  Hurnai  or  even  the  Bolan 
Railway. 
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lo\st;ring  an  iron  girder  bridge. 

The  sketch  annexed  (No.  1),  is  a  view  of  an  iron  girder 
brid^  on  one  of  the  main  metalled  roads  in  the  N.-W. 
Provinces.  It  was  considereil  expedient  to  lower  the 
formation  of  the  roadway  to  a  point  S  feet  below  that 
originally  designed  and  constmcted. 

2^  The  bridge  consists  of  three  bays  of  60  feet  each. 
The  iongitudinaJ  main  girders  are  6S  feet  long  eivch  and  5 
feet  deep  of  wrought  iron  plates  rivetted  and  of  I  shape. 
These  are  placed  at  12'  centres.  The  cross  girders  are  rivet- 
ted plate  girder  of  I  shape  12"  deep  and  laid  3'  centres. 
These  girders  are  overlaid  with  buckled  plating  J"  thick, 
•nd  9*   of  metalling  forms  the  roadway. 

3.  Sketch  No.  2  represents  the  cross  section  of  the 
bridge,  showing  the  arrangements  for  lowering.  The 
entire  iron  superstructure  of  the  three  spans  was 
lowered  Ixxlily  without  any  portion  of  it  beins;  taken   to 

t>ieces.     The  kunkur  metalling  was  taken  ofif  before  the 
owering  operations  were  commenced. 

4.  The  total  weight  of  the  iron  work  was  60  tons.  One 
span  weighed  approximately  20  tons,  and  the  half  span 
10  tons. 

5.  The  lowering  arrangements  as  shown  consisted 
ot  two  salwood  blocks  12"x7''x  12,"  a,  a  in  plan. 
These  were  supported  in  p<isition  by  a  salwood  beam  h, 
12*  X  8,"  placed  Eicross.  This  beam  was  kept  in  position 
by  four  screw  jacks,  each  capable  of  lifting  3  tons.  Be- 
tween the  beam  and  jack  head  were  placed  salwood 
blocks  9 "  X  9"  X  9."c,  c,  and  each  pair  of  jacks  stood  on 
salwood  planks  3"  thick,  e,  resting  on  a  cushion  of  1"  of 
sand. 

6.  The  sketch  shows  the  arrangement  on  an  abut- 
ment. On  the  other  abutment  and  piers  the  arrange- 
mentB  were  exactly  the  same,  but  on  the  piers  each  screw 
jack  was  capable  of  lifting  o  tons,  and  the  beam  was 
flitched  with  iron. 

7.  When  the  arrangements  were  complete,  and  the 
screw  jacks  fixed  in  position,  four  able-bodied  men  were 
allotted  to  each  jack.  Over  each  abutment  and  pier  stood 
an  overseer  to  control  the  working.  As  a  preliminary  mea- 
sure the  gangs  were  drilled  for  a  few  hours  in  screwing  and 
onscrewing  timultanemt^/y.  When  the  Engineer  in  charge 
was  satisfied  with  the  discipline  of  the  workmen,  the 
lowering  operations  were  carried  out  in  the  following 
manner. 

No.  1  bell — Gangs  got  into  position.  No.  2  hell — Each 
man  applied  his  hand  to  the  levers  fixed  into  the  capstan 
heads  of  jacks.  No.  3  bell — Every  man  began  to  screw  up 
timultanetnuly,  and  as  soon  as  the  lower  flanges  of  the 
girders  were  1 "  above  masonry.  No.  4  hell  was  struck,  and 
gangs  left  off  screwing,  took  to  chisel  and  hammer  and 
dismantled  the  brickwork  for  a  depth  of  3"  as  shown  in 
plan  at  d.  When  this  was  completed  on  all  the  abutments 
and  piers.  No.  6  bell  waa  struck,  men  left  off  dismantling 
and  got  into  position.  No.  6  bell — Hands  were  applied  to 
levers,  and  No.  7  bell  direct(Kl  the  gangs  to  uwcrew  until 
the  main  girflers  again  rested  on  the  abutments.  These 
■  I'd  until  the  iron  superstructure  was 
J  .jinal  level.    The  lowering  operations 

t'K;K  '.Miays  only. 
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NOTES  OF  AN  EXPERIMENT  MADE  IN  MADRAS 
WITH  RANSOME'S  SILICATE  AND  CALCIUM. 
The  experiment  was  made  on  the  new  southern  wing 
of  the  P.  W.  D.  offices.  This  section  of  the  building  is 
2:<  feet  long  and  49  feet  broad.  It  was  commenced  in 
February  and  completed  in  July  1884,  and  was  built  en- 
:irely  of  stock  bricks  in  shell  lime  mortar  and  painted 
with  stone  lime. 

2.  The  stock  bricks  were  mmle  at  the  Government 
inaniifaftory,  where  a  Hoffman's  kiln  is  used.  All  the 
l.r-.  k  :.,.  ■\  >■  ■  ii  ! .  >  thick,  which  is  twice  the  thickness 
I  :  the  '  I'lai/ifv  M:i'Jr;iN  brick,  but  the  special  advantage  in 
the  use  of  Hoffman's  Kilns  is,  that  it  imparts  the  heat  so 
gradually  and  steadily,  that  the  centre  of  a  good  brick  is 


as  well  burnt  as  the  surface.  The  stock  bricks,  however, 
receive  no  mechanical  pressure,  biit  the  clay  is  carefully 
prepared  and  thrown  into  the  moulds  with  some  force. 

3.  ■  After  completion  of  the  building,  the  scaffolding 
was  not  removed,  but  about  ten  days  allowed  for  com- 
plete drying  before  applying  the  silicate.  The  middle 
of  the  hottest  part  of  the  day  was  chosen  as  the  most 
suitable  for  the  using  of  the  silicate — July  and  August 
are  generally  the  driest  months  in  Madras,  so  that  in  this 
respect  all  the  necessary  precautions  were  taken  to  make 
the  experiment  a  fair  one. 

4.  Immediately  before  applpng  the  silicate,  the  sur-* 
face  of  the  wall  was  well  cleaned,  everything  like  dust, 
lime  marks,  &c.,  was  removed  with  dry  brushes  and' 
cocoanut  fibre  scrubbers.  The  silicate  was  then  applied 
from  the  top,  first,  second,  and  third  coats,  with  an  interval 
of  about  20  minutes  between  each.  After  the  third  coat,  a 
glistening  surface  was  shown  on  some  portions  of  the  brick- 
work, and  there  no  more  silicate  was  used.  Where  this 
was  not  shown,  a  fourth  and  fifth  coating  was  given.  In  no 
place  was  more  than  five  coats  necessary  to  leave  a  glisten- 
ing surface,  showing  that  sufficient  silicate  had  been  ab- 
sorbed. As  this  was  intended  as  an  experiment,  in  two> 
small  patches  a  sixth  and  seventh  coating  was  applied,  and 
in  other  places  only  one  and  two  coats,  and  in  one  section 
no  silicate  whatever  was  used. 

5.  The  silicate  was  applied  with  a  full  brush,  but  not 
allowed  to  drip.  The  brush  was  passed  very  slowly  and 
steadily  from  left  to  right  on  the  surface  of  the  wall,  so 
that  the  bricks  were  not  starved,  but  allowed  their  full 
drink  of  the  solution  with  each  coating  of  the  silicate. 

6.  The  prepared  calcium  was  applied  similarly  to  the 
silicate,  and  two  or  three  days  after  the  latter.  In  places^ 
where  a  sixth  and  seventh  coating  of  silicate  was  used  a  dull 
greyish  film  was  observed  on  surface  of  the  wall  after  ap- 
plication of  the  calcium,  evidently  the  silicate  of  lime.  In 
other  parts  there  was  no  perceptible  change  on  the  surface. 
Precautions  were  taken  not  to  use  the  same  vessels  or 
brushes  for  the  calcium  as  were  used  for  the  silicate. 

7.  Two  monsoons  have  now  passed  over  the  buildings 
since  using  the  silicate.  Particular  note  was  made  of  the 
effects  of  the  heavy  rains  and  general  dampness  that 
pervades  durinir  the  monsoons  on  the  silicated  walls ;  it 
was  found  that  dampness  was  shown  as  much  on  the 
inner  surface  of  the  silicated  portions  of  the  building  as 
in  the  parts  that  were  not  silicated.  If  this  dampness 
is  due  to  the  absorption  of  rain  water  on  the  exposed 
outside  surface  of  the  walls  and  not  to  the  moisture  float- 
ing about  in  the  air  inside  the  rooms,  then  it  must  be 
concluded  that  the  silicate  did  not  destroy  the  porosity 
of  the  bricks,  and  is  no  preventative  to  the  dampness 
caused  by  the  absorption  of  rain  water.  During  the  mon- 
soon months,  however,  the  air  both  inside  and  outside  a 
building  is  so  heavily  charged  with  moisture  that  the 
dampness  observed  on  the  inner  surface  of  the  walls  may 
not  have  been  due  to  the  absorption  of  rain  water  on  the 
outside.^  Rain  in  the  dry  months  showed  no  dampness  on 
the  inside  of  the  bTiilding,  but  left  a  moisture  on  the  ex- 
posed outside. 

8.  The  best  buildings  in  Madras  are  erected  on  the  sea 
face.  The  ozone  and  salt  in  the  fresh  sea  air  have  a  most 
injurious  effect  in  corroding  the  brickwork  and  rusting 
the  iron,  Ac.  The  building  on  which  this  silicate  experi- 
ment had  been  tried  is  also  on  the  sea  face,  and  is  fully 
exposed  to  all  the  injurious  effects  of  the  sea  air,  but 
though  two  years  have  now  passed  no  sign  whatever  is 
shown  of  crumbling  away  in  the  surface  of  any  of  the 
bricks. 

9.  As  good  brickwork  weathers,  a  hard  veneer  is  gradu- 
ally formed  on  the  surface  of  the  bricks,  and  this  helps 
to  preserve  them  for  a  very  considerable  time.  The  sili- 
cated walls  have  been  carefully  watched  to  see  if  the 
silicate  helps  in  any  such  process.  As  yet  nothin"  is 
perceptible.  " 

The  .'ilicate  costs  a  little  over  Rs.  3  per  square  of  wall 
surface,  but  this  would  be  cheap  if  it  has  all  the  good 
effects  the  patentees  ascribe  to  it.  J.  H.  S, 
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HARD  WOODS. 
(Translated  from  La  Momie  de  la  Science  et  de  V Industrie 

For  Indian  Engineering.) 
The  terra  Hard  Woods  refers  to  those   woods  in  which  the 
grain  is  closer,  the   texture    firmer,   the  force  of  resistance  to 
horizontal  and  vertical  pressure  greater,  and  finally  the  thick- 
ness above  0600. 

To  this  group  belong  the  oak,  ash,  elm,  chestnut,  birch, 
■walnut,  plane,  and  sycamore. 

The  elm  is  much  affected  by  peculiarities  of  soil,  and  can 
only  thrive  in  rich  fertile  lands,  which  are  too  valuable  for 
■large  spaces  to  be  sacrificed  to  the  cultivation  of  trees. 

The  chestnut,  used  for  carpentering,  is  very  similar  to  the 
oak,  but  inferior  in  quality. 

The  shade  cast  by  the  birch  tree  is  fatal  to  all  plants 
growing  in  it  :  when  the  branches  have  grown  to  a  certain 
thickness,  they  cannot  be  lopped  off,  or  pruned  without  destroy- 
ing the  tree.  The  wood  is  not  nearly  as  strong  as  that  of  the 
oak,  and  is  more  liable  to  be  attacked  by  worms. 

The  walnut  requires  plenty  of  space  and  a  good  depth  of 
earth. 

The  ash  grows  to  a  good  height  in  rich  soil  only  :  its  wood 
is,  like  that  of  the  birch,  very  often  destroyed  by  worms. 

The  plane  and  sycamore  trees  are  very  beautiful  and  of 
rapid  growth  :  their  wood,  however,  is  only  of  medium  strength 
and  quality. 

It  will  be  seen,  therefore,  that  none  of  these  trees,  on  ac- 
count of  their  respective  properties,  can,  for  many  essential 
reasons,  be  compared  to,  or  take  the  place  of,  the  oak. 

We    have    in  France,   only    one  tree  in  no  way  inferior  to, 
and  in  many  points  surpassing,  the  oak — 
1st — By  its  rapid  growth. 

2ndli/.^By  its  power  of  enduring  intense  cold,  which 
greatly  injures  the  oak. 

3rdli/. — By  the  qualities  of  its  wood,  which  is  sounder, 
heavier,  stronger,  almost  without  alburnum,  less  afiected  by 
worms  and  moisture,  less  likely  to  shrink  from  desiccation,  of 
a  finer,  closer  grain  and  a  better  colour. 

This  is  the  Robinia,  false  Acacia,  commonly  known  in 
France  under  the  generic  name  of  •'  Acacia."  It  has  been  culti- 
vated in  Europe  for  the  last  3uO  years  only. 

The  varieties,  the  excellent  qualities,  of,  and  the  different 
purposes  for  which  the  oak  is  used,  are  too  well  known  to 
detain  us  long.  However  little  we  need  say  of  the  common 
oak,  there  is  one  variety  of  this  valuable  article  which 
merits  special  mention. 

The  Oak  Cork  is  the  most  important  of  the  forest  trees  of 
Algeria  ;  the  plantations  of  this  tree  cover  a  space  of  over 
5C0,000  hectares,  that  is,  one-fourth  of  the  entire  wooded  sur- 
face of  the  Colony.  The  thickest  plantations  of  this  valuable 
wood,  those  of  La  Calle  and  Boner,  are  found  near  the  coast, 
their  situation  itself  facilitating  the  exportation  of  the  cork, 
of  which  the  annual  production  amounts  to  300,000  kilo- 
grammes, worth  about  4,000,ii00  francs.  These  returns  are 
still  somewhat  small,  but  will  increase  considerably  when  the 
natives  of  the  country  learn  the  value  of  the  timber  and  the 
most  advantageous  way  of  utilising  it.  The  wood  will. 
on  tho  other  hand,  fetch  a  higher  price  when  roads  and 
railways  extend  throughout  French  Africa  and  facilitate  the 
transport  of  timber.  Up  to  the  present  time,  manufacturing 
and  private  companies  alone  have  worked  the  forests  of  oak- 
cork.  The  State  at  first  granted  them  the  privilege  of  plant- 
ing, and  afterwards  allowed  them  sole  pos.session  on  condition 
of  a  small  indemnity  payable  at  a  long  date.  The  Government 
does  not  scruple  to  set  aside  for  this  purpose  nearly  50,000 
hectares  of  ground,  the  more  valuable  as  the  land  covered 
by  these  plantations  is  usually  granitic  and  hilly.  If  such 
lands  were  not  sheltered,  the  rock,  instead  of  softenin" 
from  the  effects  of  shade  and  humidity,  would  remain  hard 
and  refractory  to  any  future  use  to  be  made  of  it.  Althou"-h 
the  oaks  are  planted  very  far  apart  (150  trees  to  the  hectare  only 
are  found  in  forests  of  about  100  years  growth),  it  must  not  be 
imagined  that  the  earth  is  entirely  bare  of  vegetation.  It  is 
covered  with  a  thick  undergrowth  of  shrubs,  mingled  with 
the  foliage  of  a  thousand  varieties  of  African  flora.  This 
undergrowth  has  to  be  destroyed  in  order  to  get  at  the 
trunks  of  the  trees,  in  spring,  at  the  time  of  the 
cork  harvest.  At  this  season,  there  takes  place  in 
plantations  of  not  less  than  twenty-five  years  "rowth, 
the  process  of  unmasking,  that  is,  the  peeling  off  of  the 
outer  bark,  which  would  otherwise  fall  off  itself  at  the 
end  of  a  certain  number  of  years,  if  not  artificially  removed. 


The  flaws  and  other  defects   to  be   found    in  hard    woods 
are   numerous,  and  are  usually  caused  by  cold. 

The  oak  is  frequently  found  to  have  split  in  the 
direction  of  its  height,  and  the  cleft  which  is  at  once 
seen  gaping  widely  increases  in  proportion  as  the  tempera- 
ture falls.  This  is  called  a  frost  crack.  When  warm- 
weather  comes  water  gathers  in  the  opening  and  there 
very  often  results  a  rotting  of  the  wood.  Sometimes 
the  trunk  of  a  felled  oak  seems  to  be  formed  of  two 
concentric  cylinders,  one  hollow  and  other  solid,  the  lat- 
ter exactly  fitting  into  the  former.  The  wood  is  then  said  to 
be  "rolled."  Whi'e  the  presence  of  a  frost  crack  betrays 
itself  by  the  round  swelling  which  is  invariably  found  closing 
up  the  opening,  a  "rolling"  is  never  visible,  and  like  most 
hidden  defects,  is  on  that  account,  so  much  the  more  serious. 
Very  often  water  penetrates  into  this  internal  cleft  and 
causes  tho  wood  to  rot  away.  The  branches  of  the  tree  die 
ofl^  one  after  the  other,  and  its  life,  which  at  the  beginning 
was  propagated  from  the  core  to  the  periphery,  extinguished 
from  the  periphery  to  the  core.  What  is  the  cause  of  the 
"rolling?"  In  this,  as  in  every  other  instance  when  causes 
are  in  question,  no  two  opinions  agree  ;  but  it  is  almost  a 
certainty  that  frost  is  one  of  the  causes  of  this  serious 
defect,  which  is  frequently  found  in  oaks  after  they  are  cut 
down. 

An  opponent  of  this  opinion  wrote  somewhere  :  "  If  frost 
produces  'rolling,'  all  trees  of  the  same  age,  in  the  same 
forest  and  subject  to  the  same  influences,  should  prove  to  be 
'  rolled  '  in  the  same  way."  As  if  it  were  possible,  in  the 
animal  as  well  as  in  the  vegetable  world,  to  find  two 
individuals  identical  in  every  point.  And  yet  it  is  an  indis- 
pensable Condition  that  identical  influences  produce  the  same 
effect. 

However  this  may  be,  after  certain  exceptionally  cold 
winters,  for  instance, "the  winters  of  1709,  1749,  1789  and 
1829,  there  were  seen  in  horizontal  sections  made  from  the 
trunks  of  certain  oaks,  pntch«s  of  varying  shades  of  colour. 
Reddish  or  brownish,  sometimes  dark,  sometimes  light,  their 
colour  usually  blends  into  that  of  the  surrounding  wood. 
At  times  the  patch  is  spongy  and  saturated  with  very 
dark,  almost  black  sap;  it  also  exhales  a  fetid  odour, 
but  very  often  there  is  no  outward  sign  of  corruption. 
If  the  portion  of  wood  in  which  this  is  found  is  used 
for  any  purpose,  the  hidden  flaw  is  at  once  perceived. 
It  ffoes  by  the  name  of  a  moon-mark.  And  why?  N» 
doubt  from  the  former,  and  very  erroneous  belief  that 
the  moon  exercised  a  fatal  influence  on  vegetation.  By 
excessive  cold,  the  white  wood  which  envelopes  the  heart,  or 
core  of  the  oak,  and  which  goes  by  the  name  of  alburnum, 
becomes  completely  or  partially  congealed.  At  the  end  of 
some  years  the  wood  becomes  useless  for  every  pui-pose. 
Not  only  is  it  impossible  to  use  it  for  buildings,  but  tbe  blocks 
of  wood  cannot  even  be  cut  up  in  order  to  utilise  them  in 
other  ways.  They  very  soon  become  worm  eaten,  and  if 
employed  in  the  manufacture  of  casks,  greatly  injure  the 
qualities  of  liquids  contained  in  them.  Wine  in  such  casks 
could  not  be  preserved  for  any  length  of  time. 

In  spite  of  being  invisible,  moon-marks  and  "rollings" 
are  none  the  less  very  serious  blemishes,  and  timber  mer- 
chants would  do  well  to  beware  of  them. 

A.  A. 


The  Hong-Kong  Brick  and  Cement  Manufacturing  Co.  were  to 
have  started  operations  last  mouth.  They  have  called  up  $30,000 
out  of  a  capital  of  $100,000 

The  Ceylon  Government  propose,  we  learn,  to  accept  the  plans 
of  the  War  Office  for  the  defences  of  Colombo.  The  estimated 
cost  is  £34,000,  which  i.s   to  be    spread  over  two  years. 

A  French  engineer  has  obtained  a  concession  for  the  construc- 
tion of  a  railway  from  Teheran  to  Shabdulazm,  a  distance  of  four 
miles.     The  capital  for  the  undertaking  is  chiefly  Kiissian. 

An  agreement  has  been  concluded  bntween  the  Suez  Canal 
Company  and  the  Etiyptian  Government,  whereby  the  width  of 
the  Canil  from  Port  Said  to  the  Bitter  Lake-s  is  to  be  increased 
to  forty-four  metres  and  thence  to  Suez  to  sixty-five  metres. 

A  REPORT  has  been  circulated  in  Tientsin,  with  considerable 
definiteness,  that  the  French  have  been  entrusted  with  the  con- 
struction of  a  railway  from  Tientsin  to  Cheng-chia-wan,  a  distance 
of  50  Chinese  li.  Tliis  result  is  said  to  be  the  immediate  result 
of  the  trials  of  the  Decauville  Tramway. 

It  has  been  decided  to  take  steps  to  clo.se  the  Hong-Kong 
and  Macao  Glass  Manufacturing  at  once,  the  work  being  carried 
on  at  a  loss. 
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NOTE     ON    THE    MODE    OF     BURNING     LIME 

NOW  FOLLOWED   AT  LAHORE. 

By  Rai  Bahadur  Ki-shyalau.,  M.  Ixst.  C.  E. 

In  former  times  kunker  lime  burnt  with  oopla  in  open 
kilns  was  used  on  works.  Even  the  Mahoniedan  architects 
mnd  builders  used  this  sort  of  lime  largely  on  their 
works,  which  stand  up  to  this  day  as  monuments  of 
strength  and  durability. 

Au  inspection  of  these  oki  Mahomedau  buildings 
~'  'uit  unncree^ned  lime  was    then   used  ;  the   mortar 

;i  sort   of    coucrote    made  of    unburnt   pieces  of 
kuukcr  and  the  burnt  lime. 

This  mortar  Ls  now  as  hard  as  stone,  and  cannot  be  cut 
or  broken,  except  with  iron  picks,  and  other  sharp  tools. 

But  there  is  one  great  defect  in  this  kind  of  lime, 
which  is,  that  the  ashes  of  o<ipla  with  which  the  lime  is 
burnt  cannot  be  thoroughly  separated  from  the  lime. 
L.irge  lumps  of  burnt  oopla  can  be  removed,  but  a  luge 
qn.nntity  of  it  crumbles  away  inside  the  kiln,  and  is  iiiixed 
with  the  lime,  from  which  it  is  utterly  impossible  to 
separate  it. 

To  remedy  this  defect,  the  lime  is  now  burnt  \nth 
dutrcoal  fuel  in  close  kilns.  A  small  quantity  of  this  fuel 
bums  a  large  quantity  of  lime,  and  its  ashes  are  very 
trifliny  compared  with  the  quantitj-  of  lime  burnt. 

Small  kilns  sufficient  to  burn  100  cubic  feet  of  lime 
only  were  used  first ;  but  the  demand  for  this  sort  of  lime 
having  increased,  large  kilns  which  burn  about  1,000  to 
1,800  cubic  feet  of  kunker,  are  now  used. 

Plate  I.  shows  the  small  kiln,  and  Plate  II  the  large 
kiln.  The  lime  and  charcoal  are,  sometimes,  mixed  to- 
gether, and  loaded  in  the  kiln,  and  burnt.  But  the  best 
plan  is  to  put  in  the  kunker  and  fuel  in  regular  layers  as 
shown  in  the  plans.  A  layer  of  about  9  inches  of  broken 
oopla  is  given  at  the  bottom,  then,  a  layer  of  1^  inches 
of  charcoal,  and  above  that,  a  layer  of  4  inches  of  clean 
kuoker,  and  so  on,  till  the  top  of  the  kiln  is  reached, 
above  which  the  layers  of  charcoal  fuel  are  increased  to 
2  inches  in  thickness.  The  top  of  the  kiln  is  finished 
like  as^nent  of  a  sphere,  with  2  layers  of  oopla  on  top, 
sud  then  the  kiln  is  fired.  In  the  small  kiln,  the  thick- 
aeSB  of  the  layers  of  fuel  and  kunker  is  regulated  by 
measuring  every  layer  as  it  is  put  in  ;  but  in  the  large 
kilns,  a  rod  of  wood  is  used,  on  which  the  thickness  of 
the  layers  is  marked  in  black  and  white,  black  for  the 
fuel,  and  white  for  the  kunker.  This  rod  is  put  in  the 
middle  of  the  kiln  as  sho^vn  in  Plate  II.,  and  is  -vvith- 
drawn  when  the  kiln  is  loaded  and  ready  to  be  fired 
from  the  hole  at  the  bottom. 

The  kiln  takes  about  7  or  8  days  to  bum,  3  or  4  days 
U*  cool,  and  a  day  to  unload.  In  the  hot  weather,  lime  is 
''  !  out  of  the  kiln  in   about  12   days,  and  in   the 

(  tther  it  takes  1.^  days. 

Sometimes,  when  charcoal  is  scarce  or  dear,  woo<l  fuel  is 
used  in  the  same  way  as  charcoal,  but  the  thickness  of  the 
layers  of  wood  varies  from  3  to  6  inches  according  to  the 
size  of  the  pieces  of  wood  used. 

The  following  is  the  proportion  of  fuel  used  in  buming 
the  lime : — 

Quantity  required 
per  UK)  c.feet  of 
Kunker. 
...  60  to  70  mds. 
...   20  indM. 
...  Zh       „ 
...   10       .. 
12i 


Kind  of  fu$l  uted, 

Oopla  in  o|>»n  kiln  (old  Method) 
Wood    Keekur,    ... 
„        .Jnnd     ... 
Charcoal  Kfckiir, 
Jnnd     ... 


When  a  kiln  is  unloaded,  the  ashes  of  oopla  are  first 
reniove<l  from  the  top,  then  the  bumt  lime  is  taken  out 
and  slaked  with  as  much  water  thrown  over  it  as  will 
turn  it  into  powder.  Whilst  the  water  is  being  thrown 
o\<r  the  bumt  piea.-s  of  kunker,  they  give  a  sound  like 
th  it  in  parching  gram,  and  (-mit  considerable  heat. 
T-  the  lime  is  slightly  beaten    with    long   thick 

r-;  :  .  ju"gl«;  wood,  collectwl  into  a  heap,  and 
left  alone  for  a  few  hours,  after  which  the  heap  is  opened, 
arifl  '"•■'  ■■'^  ■•II  almost  white  'oldr  romes  out  of  the  neap. 


The  color  of  the  lime  depends  much  on  the  quality  of 
the  kunker  used.  If  pvre  sivept  kunker  is  used,  the 
lime  is  almost  of  a  white  color,  but  if  infei-ior  kunker 
containing  earth  and  dii't  is  used,  the  lime  is  of  a  dull  white 
or  reddish  color.  Oopla  fuel  also  gives  lime  of  a  reddish 
color.  The  best  lime  is  obtained  from  kunker  entirely 
free  from  earth  and  other  impurities,  and  with  keekur 
charcoal  used  as  fuel.  With  wood  fuel  the  lime  changes 
its  color  to  a  dull  white.  The  inside  of  the  kiln  should 
also  be  kept  clean  and  plastered  smooth  after  its  having 
been  used  3  or  4  times.  This  is  necessary  to  prevent! 
earth  from  the  sides  of  the  kiln  mixing  and  burning 
with  the  lime. 

The  plans  are  on  a  large  scale  and  explain  themselves, 
and  thus  there  is  no  need  of  describing  them. 

Lahore,  \st  December  1886.  K.  L. 


PRAOTIOAL  NOTES  FOR  PRACTICAL  MEN. 

GLASS  DRILLING. 

For  drilling  holes  in  glass  a,  common  steel  drill,  well  made 
and  well  tempered,  is  the  best  tool.  The  steel  should  be 
foraed  at  a  low  temperature  so  as  to  be  sure  not  to  burn 
it  and  then  tempered  as  hard  as  possible  in  a  liath  of  salt  water 
that  has  been  well  boiled.  Such  a  drill  will  go  through  glasa 
very  rapidly  if  kept  well  moistened  with  turpentine  in 
which  some  camphor  has  been  dissolved.  Dilute  sulphuric 
acid  is  equally  good  if  not  better.  In  Berlin  glass  castings 
for  pump-barrels,  Ac,  are  drilled,  planed,  aud  bored,  like  iron 
ones,  and  in  the  same  lathes  and  machines  by  the  aid  of  sul- 
phuric acid.  A  little  practice  with  these  different  plans  will 
enable  the  operator  to  cut  and  work  glass  as  easily  as  brass  or 
iron. 

TO  ENGINE   TENDERS. 

Examine  the  piston  packing  in  the  cylinder  frequently,  for 
the  purpose  of  seeing  that  it  is  in  good  order.  In  cases  of 
extreme  heating  slack  up  on  tlie  keys  and  gibs,  permit  them 
to  run  loose  for  a  time,  and  then  take  up  the  lost  motion 
gradually.  Keep  the  cylinder  and  steara  pipes  well  covered 
with  some  good  non-conductor  to  counteract  the  action  of  the 
atmosphere.  Whenever  a  clicking  noise  is  heard  in  the  cylin- 
der open  the  cylinder  drain  cocks,  and  allow  the  water  to 
escape.  Then  let  them  remain  open  until  the  cylinder 
works  dry  steam.  Before  starting  an  engine  always  warm 
up  the  cylinders  by  admitting  the  steam  to  both  ends. 
Whenever  an  engine  is  stopped  for  any  length  of  time  ex- 
amine all  its  parts  for  the  purpose  of  seeing  if  they  are  in  good 
order. 

VENEER    MAKING. 

Straight  grained  and  moderately  soft  woods  are  sliced  off 
a  log  by  a  weighted  knife  with  a  drawing  cut,  the  log  or  burl 
being  10  feet  long  and  the  veneers  varying  from  an  ^th  in. 
to  l-40t'i  in.,  the  width  corresponding,  of  course,  to  the  dia- 
meter of  the  log.  A  knife  machine  which  gives  a  half-rotary 
movement  to  a  semi-cylindrical  turned  log,  allowing  a  veneer 
to  be  cut  following  the  log's  diameter  produces  wide  veneers 
from  logs  of  small  diameters.  But  while  the  knife  has  opened 
up  new  possibilities  in  veneer  manufacture,  the  saw  has  by 
no  means  been  abandoned.  Such  woods  as  ebony  and  lignum 
vitse  cannot  be  cut  with  a  knife,  while  finely  figured  and  con- 
sequently close-grained  mahogany  and  some  rosewood  is  diffi- 
cult to  cut.  The  saw,  therefore,  has  its  place.  Such  saws 
must  be  very  thin,  and  so  firmly  adjusted  that  hardly  the 
slightest  variation  will  occur  in  the  thickness  of  the  veneers 
turned  out.  Whilst  a  nicely  arranged  circular  saw  will  turn 
out  boards  varying  the  one-twentieth  part  of  an  inch,  which 
would  lie  imperceptible,  such  a  lack  of  uniformity  in  thin 
sheets  would  prove  a  damaging  imperfection.  Before  being 
cut  the  veneer  material  must  be  carefully  steamed,  the  same 
as  in  bending.  A  tijiht  box,  12  feet  long  and  4  feet  deep  and 
4  feet  wide,  is  used,  and  exhaust  steam  is  utilised.  An  ordi- 
nary wood  like  hlack  walnut,  which  has  an  open  grain,  will 
steam  sufficiently  in  six  hours,  but  the  close-drained  South 
American  woods  require  thirty-six  hours.  Mahogany  will  steam 
sufficiently  in  twenty  four  hours.  Mahogany,  tulip  and  rose- 
wood Vieing  hard  to  cut,  require  more  and  careful  steaming 
and  a  knife  in  the  best  condition.  The  veneers  wrinkle  when 
laid  together,  but  straighten  out  readily  when  glued  properly 
to  a  body.  Veneers  will  dry  in  the  air  in  about  twelve  hours 
but  are  not  kiln  dry,  although  the  latter  method  is  used  for 
lumler  out  of  which  veneers  are  to  be  made. 
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References : — 

Kanlcer  Charcoal      .                  ..!>!>  o        »        » i.;^/* 

Oop/o          ,..,        =        .        ^        c  ,,        „       -"^ 

Kut^ha  Masonry      ■,         .         .         ,         o  ,         ,        ,  nr^ 

Dry  6r»ci«>ori  grating  in  door    .         »  o         o         .      »==» 


V.5. — Proportion  of  Material  :   8  eft  kunker  to  33  seers  oharooal. 
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PUBLIC  WORKS  DEPARTMENT. 

India,  January  15, 1887. 

Mr.  W.  J.  Greer,  Executive  Engineer,  4ih  grade,  sub.  pro.  tern. 
Nortli- Western  Provinces  and  Uudli,  temporarily  employed  in 
the  Punjab,  is  permanently  transferred  to  the  Punjab. 

Mr.  A.  T.  Oliiodetti,  Assistant  Engineer,  2nd  grade,  State 
Railways,  is  transferred  temporarily  from  the  Establishment 
under  the  Director-General  of  Railways  to  that  under  the 
Government  of  Bombay  for  employment  on  the  Godra-Rutlam 
Railway  Survey. 

Mr.  G.  Mills,  Assistant  Engineer,  Ist  grade.  State  Railways, 
is  transferred  temporarily  from  the  Establishment  under  the 
Goveinment  of  Bengal  to  that  under  the  Director-General  of 
Railways. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing promotions  and  revsrsions  to,  and  in  the  classes  of  Chief  and 
Superintending  Engineers,  with  effect  from  the  dates  specified  :— 

Mr.  H.  F.  White,  Superintending  Engineer,  2nd  class,  tempo- 
rary rank  to  be  Superintending  Engineer,  3rd  class,  temporary 
rank,  with  effect  from  20th  October  1886. 

Major  T.  C.  Manderson,  r.b..  Superintending  Engineer,  2nd 
class,  to  be  Superintending  Engineer,  1st  class,  temporary  rank, 
•with  effect  from  1st  November  1886. 

Mr.H.  F.  White,  Superintending  Engineer,  3rd  class,|temporary 
rank  to  be  Superintending  Engineer,  2nd  class  temporary  with 
effect  from  1st  November,  1886. 

Major  T.  C.  Manderson  r.b.,  Superintending  Engineer,  1st 
class  to  be  Superintending  Engineer,  2nd  class  with  effect  from 
25th  November  1886. 

Mr.  H.  F.  White,  Superintending  Engineer,  2nd  class,  to  be 
Superintending  Engineer,  3rd  class,  temporary  rank  with  effect 
from  25th  November,  1886. 

Colonel  C.  M.  Browne,  r.e.,  Chief  Engineer,  3rd  class.  Special, 
to  be  Chief  Engineer,  2nd  class,  permanent,  with  effect  from  26th 
November,  1886. 

Lieutenant  O.  M.  Thaekwell,  r.e.,  Assistant  Engineer,  Ist 
grade,  is  transferred,  in  the  interests  of  the  public  service,  from  the 
Sind-Pishin  State  Railway  to  the  North- Western  Railway. 

Captain  G.  K.  Scott-Moncrieff,  e.e..  Executive  Engineer,  4th 
grade,  temporary  rank,  is,  on  return  from  furlough,  posted  to  the 
Toungoo-Mandalay  Extension  of  the  Burmah  State  Railway. 

Mr.  J.  Tait,  Executive  Engineer,  3rd  grade,  is,  in  the  interests  of 
the  public  service,  transferred  from  the  Sind-Sagar  State  Railway 
to  tne  Office  of  the  Director-General  of  Railways. 

Mr.  G.  T.  St.  A.  Nixon,  Assistant  Engineer,  1st  grade,  is,  on 
return  from  furlough,  posted  to  Toungoo-Mandalay  Extension  of 
Burmah  State  Railway. 

Bombay,  January  13, 1887. 

Hallways. 

Colonel    K.    A.    Jopp,    R.E.,   Deputy  Consulting  Engineer  for 

Railways  and  Under-Secretary  to  Government,  P. W.D.  (Railway), 

is  granted  special  leave  on  urgent  private   affairs    out  of  India  for 

six  months  from  such  date  as  he  may  be  able  to  avail  himself  of  it. 


Burma,  January  8, 1887. 

Mr.  E.  J.  Rumsby,  Executive  Engineer,  3rd  grade,  sub.  pro. 
tern.,  is  transfered  from  the  Ningyan  division  to  the  charge 
of  the  Mandalay  division. 

Mr.  E.  J.  Rumaby,  Executive  Engineer,  3rd  grade,  made  over, 
and  Mr.  J.  F.  Hewitt,  temporary  Upper  Subordinate,  received, 
charge  of  the  Ningyan  division  on  the  afternoon  of  the  17th 
December  1886. 

Mr.  J.  C.  Rees,  Executive  Engineer,  3rd  grade,  temporarily 
attached  to  the  Burmah  State  Railway,  is  re-transferred  to  the 
Provincial  Establishment  and  appointed  to  the  eharge  of  the 
Ningyan  division. 

With  reference  to  Burmah  Gazette.  Notification  No.  3,  dated  the 
7th  January  1887,  Mr.  J.  F.  Hewitt,  temporary  Upper  Subordi- 
nate, made  over,  and  Mr.  J.  C.  Rees,  Executive  Engineer,  3rd 
grade,  received,  charge  of  the  Ningyan  division  on  the  forenoon  of 
the  29th  December  1886, 

Railways — Extension. 

Mr.  H.  T.  Wadley,  Assistant  Engineer,  2nd  grade,  is  posted  to 
the  7th  or  Kyauks6  division,  Toungoo-Mandalay  (State)  Railway. 

Madras,  January  II,  1887. 

The  following  intimation,  received  from  the  Secretary  of  State, 
is  published  : — 

Mr.  J.  W.  Rundall,  Superintending  Engineer,  2nd  class, 
permitted  to  return  within  period  of  leave. 

Mr.  H.  E.  G.  Evans,  Executive  Engineer,  4th  Grade,  sub. 
pro.  tern,     permitted  to  return  within  period  of  leave. 

The  following  promotion  is  made  : — 

M.  R.  Ry.  S.  A.  Subraliraanya  Aiyar  Avargal,  B.A.,  b.c.e.,  Rai 
Sahib,  Assistant  Engineer,  3rd  Grade,  to  be  Assistant  Engineer, 
2nd  Grade,  from   10th  December,    1886.— Permanent. 

M.  R.  Ry.  S.  A.  Subrahmanya  Aiyar  Avargal,  B  A.,  B.C.B.,  Rai 
Sahib,  Assistant  Enginee,  3rd  grade,  is  declared  to  have  passed,  on 
the  10th  December  1886,  the  professional  examination  prescribed 
injparagraph  87  of  the  Public  Works  Department  Code. 


With  the  sanction  of  the  Government  of  India,  the  title  cf  "  Rai 
Bahadur  "  is  conferred  e.v-offi,cio  on  the  undermentioned  officer  : 

M.  R.  Ry.  S.  Gopala  Krishna  Aiyar  Avargal,  b.c.e.,  Rai  Sahib, 
Assistant  Engineer,  1st  grade. 


N.-W.  P.  and  pudh,  January  15, 1887.  " 

Irrigation  Branch. 
Mr.  G.  E.  Coles,  Executive  Engineer,  3rd  grade  has  beea 
granted  by  Her  Majesty's  Secretary  of  State  for  India  six 
months'  extraordinary  leave  on  medical  certificate  without  pay, 
in  extension  of  the  leave  notified  in  this  Department  Notificution 
No.  2190  E.I.,  dated  the  21st  August  1886. 

Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home  De- 
partment : — 

13th  January  188*7. 
\i*J  of  1885.— Nur   Ahmed,   son    of  Ilahi  Baksh,   caste    Tarkhdn, 
inhabitant    of    Montgomery,   in  the  Punjab.— jp'or 
the     grinding  of  wheat     and  other    grains  fwr  the 
purpose  o/reducing  the  same  to/lour. 
191  of  1886- — Evaristo    Conrado   Engelberg,  Mechanical  Engineer, 
of    Piraeicaba,   Province   San    Paulo,     Empire    of 
Brazil. — For  improvtments  in  rice-hulling  machines. 
207  of  1885- — William  Bull,  Civil    Engineer,    at    present  residing 
in  Bombay. — For  improvements  in  the  manufacture 
of  tubular  tiles. 
1  of  1887. — Marcel  Deprez  and  Bruno  Abdank-Abakanowicz,  both 
of   11  Boulevard  Magenta,  Paris,   France,  Electrical 
Engineers.  —For  improvements  in  apparatus  Jor  trans- 
mitting and  receiving  electrical  signals. 

SELECTED  ABSTRACTS  OF  RECENT  INDIAN  SPECIFICATIONS. 

An  improved  and  more  eeonomieal  method  In  the  Forma- 
tion of  Brick  Kilns  and  of  Burning  Brlek.— 162  (1886).  Uenry 
Bull.  The  invention  relates  to  an  improved  and  economical  method  in 
the  formation  of  Trench  Brick  Kilns  as  follows,  and  it  consists,  first,  of 
building  up  the  kiln  on  a  flooring  of  burnt  bricks  laid  flat  up  broken 
or  half  bricks  laid  in  flues  so  as  to  interpose  a  cushion  of  air  betvveen 
the  kiln  and  the  damp  ground.  The  second  part  of  this  invention 
relates  to  the  stacking  of  the  kiln  on  a  new  plan  of  breaking  the 
parallel  walls  usually  set  up  by  vertical  furnaces,  five  or  six  inches 
in  width,  and  in  these  narrow  breaks  bricks  are  set  in  such  a  w  ay  as 
to  catch  and  distribute  the  coal. 

Improvements  in  Miniature  Ammunition  and  for  adapting 

Fire  arms  for  Its  use.— 19,3  (188.5).— AVAarrf  Morris.  It  is  found  of 
great  advantage  to  practise  sighting,  aiming  and  drill  with  firearms, 
using  miniatui'e  ammunition  so  as  to  avoid  the  necessity  for  long 
ranges  and  the  expense  of  ammunition  of  ordinary  size.  According  to 
this  invention  the  breech  tubes  are  constructed  to  receive  the  miniature 
cartridges,  so  that  they  are  made  suitable  for  drill  operations,  precisely 
corresponding  with  the  regular  service  drill  of  the  arm.  The  breech 
is  bored  with  a  hole  large  enough  to  admit  the  screw  end  of  the  small 
bore  tube,  so  that  it  enters  for  some  distance  without  screwing,  there 
being  a  screw  thread  only  in  the  lower  part  or  rear  end  of  the  hole 
in  the  breech.  When  the  tube  introduced  from  the  muzzle  it  is  screwed 
into  the  breech  piece,  the  junction  where  the  end  piece  abuts  upon 
the  internal  shoulder  of  the  breech  piece  being  very  near  the  base  of  the 
latter.  The  miniature  cartridge  is  made  with  a  solid  metal  base  of 
such  depth  as  to  cover  the  junction  and  thus  avoid  the  difficulty  which 
attends  the  extraction  of  spent  cartridge  shells  when  they  are  such 
that  the  thin  metal  of  the  shell  is  forced  by  the  explosion  into  the 
unction. 

A.  Method  of    desiccating  air  for  Drying  purposes.— 139 

(1885). — George  Greig,  In  many  cases  when  a  current  of  air  is  passed 
through  chambers  or  apparatus  for  drying  purposes,  the  air  is  so  charg- 
ed with  moisture  that  it  is  ineffective  for  drying,  or  even  sometimes 
instead  of  drying  it  moistens  the  objects  over  which  it  passes.  This 
invention  relates  to  a  method  of  desiccating  more  or  less  the  current  of 
air  employed  for  drying  by  absorbing  from  it  a  portion  of  the  moisture 
dissolved  or  suspended  in  it,  before  it  enters  the  drying  chamber  or 
apparatus.  For  this  purpose  the  air  current  is  caused  to  pass  through 
a  sheet  or  through  several  successive  sheets,  or  porous  fabric,  which  is 
itself  kept  dry  and  capable  of  absorbing  moisture  in  the  following  man- 
ner. The  faliric,  forming  a  continuous  web  passing  round  or  over  rol- 
lers, is  caused  to  travel  across  the  air  passage  so  as  to  present  a  conti- 
nuously changing  portion  of  its  length,  through  which  the  air  has  to  pass. 
Some  of  the  rollers  round  or  over  which  the  fabric  passes  are  heated 
by  steam  or  otherwise,  so  that  the  fabric  somewhat  moistened  by  the 
passage  of  moist  air  through  it,  is  so  far  heated  in  passing  over  these 
rollers,  that  the  moisture  held  in  it  is  more  or  less  evaporated.  Others 
of  the  rollers  are  kept  cool,  so  that  the  fabric,  after  having  been  heated 
as  above  described,  is  cooled  again  before  it  passes  to  the  air  channel 
and  is  thus  rendered  again  susceptible  of  absorbing  moisture.  The  rol- 
lers last  mentioned  may  be  kept  cool  in  the  following  manner.  Each 
of  these  rollers  is  made  with  a  metallic  periphery  within  which  is  a  tube 
of  porous  material  so  much  smaller  than  the  interior  of  the  roller,  that 
there  is  an  annular  space  kept  charged  with  water  which  oozing 
through  the  porous  tube  keeps  its  inner  surface  moist — a  current  of 
air  being  caused  to  pass  through  the  tube  the  moisture  on  its  surface  is 
evaporated,  and  considerable  cold  is  thus  produced  keeping  the  roller 
cool.  The  fabric  may  be  impregnated  with  substances  absorbent  of  mois- 
ture. Instead  of  passing  the  air  through  the  fabric,  it  may  be  caused  to 
pass  in  thin  layers  between  travelling  sheets  of  the  fabric,  or  it  may  be 
projected  against  or  reflected  from  a  web  travelling  in  front  of  an 
impervious  screen. 
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€.\'triuts 


LAHORK  SCHtX)L  OF  ART. 
Wb  ue  happy  to  fiml  th»t  Sir  \jf\v\  Oriffin  ia  in  accord  with  us  about 
tiM  frofn^ooaf  meri'  '    K'   "    ..    whom  he  has  >te- 

tatmiiMd  to  eDtnut  «  i.il  Hospital  alHuit 

tobeerNted  kt  Gw^;....  i.- >..v .1  i Maharajah   SiiuUiia. 

Bfhe  cost  of  the  work  will  certainly  amount  to  several  lakhs  of  rujx-os, 
•ad  will  affoni  the  Lahore  School  of  Art,  which  did  so  well  with  the 
for  the  Aitchison  College  an  opportunity  of  showing  what  more 
ta  do  in  applj-ing  EaaterB  architectural  resources  to  AVestem 
raanirunenti.  Snonld  Sir  Lepel  (irithn  ouly  remain  in  Central 
iMia  iMtg  eaoagh  to  start  the  various  public  buildiuKS  at  Gwalior 
wUch  are  likely  to  signalize  the  minority  of  its  future  Chief,  there  is 
trvry  hope  tkat  no  freth  addition  will  Iw  miulc  to  the  largo  list  of 
■0^  Ibuudings  apringtng  from  the  regulation  source,  whicli  help  to 
diacre<Ut  the  artistic  perceptions  of  the  English  race. 


MADRAS  HARBOUR  WORKS— 1886. 
The  pmgress  of  the  Madras  Hiu-bour  Works  was  not  so  great  as  was 
hoped  for  when  the  year  commenced,  but  wliat  wivs  done  was  done  well. 
The  submerged  foundations  of  rublilo  were  well  advanced  and  230  feet  of 
the  new  wall  of  the  North,  and  17'2  feet  of  similar  work  at  the  South 
pier  w  ere  finished.  Oreat  lengths  of  the  portions  whicli  withstood  the 
storm  of  November  1881  were  protected  by  l>loeks  of  concrete,  weigh- 
ing X>  tons  each,  dropped  in  outside  the  two  walls.  For  this  purpose 
1,517  blocks  were  used,  repi-esenting  about  37,925  tons  of  concrete. 
In  May  a  cyclone  visited  Madras,  and  was  attended  by  a  heavy 
sea.  The  only  way  in  which  this  affected  the  works  was  by  overturn- 
ing about  70  feet  of  the  old  damagotl  wall  at  the  South  pier,  and  rolling 
the  blocks  on  to  the  top  of  the  foundations  of  the  new  work.  The 
ruined  walls  had  stood  from  Novemlier  1881  to  May  1886  without  al- 
teration, but  since  then  many  "islands"  have  been  more  or  less  dis- 
placed. Another  cyclone  last  November  tried  what  little  was  built  of 
the  new  work  with  good  results.  No  damage  was  sustained  beyond 
the  usual  tearing  up  of  the  rails. 


CORPORATION   OF   CALCUTTA. 


Sfialed  tenders  will  be  received  up  to  2  p.m.  on  the  31st 
instant  for  the  supply  of  three  lakhs  cubic  feet  of  Indigenous 
■tone  up  to  31st  March  1888. 

2.  The  stone  is  to  Ix"  from  Rajmehal  Hills,  and  of  the  best 
quality,  sample  of  which  can  be  seen  at  the  Municipal  Depots, 
to  be  broken  so  as  to  pass  freely  in  all  directions  through  a 
ring  2*  in  diameter,  and  to  be  delivered  and  stacked  in  the 
Depots  at  Bagbazar  or  Nimtollah. 

3.  Each  tender  may  be  for  10,000  cubic  feet  or  in  multiples 
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of  that  amount,  and  the  rate  per  100  cubic  feet  of  broken 
stone  delivered  and  stacked  in  the  Depot  is  to  be  stated  iu 
each  tender,  which  must  be  accompanied  by  sample  of  stone 
in  ft  sealed  bag,  and  Rs.  5  per  cent,  as  earnest  money,  which 
will  be  returned  in  case  the  tender  is  not  accepted. 

4  The  parties  whose  tenders  are  accepted  must  sign  Deeds 
of  Contract,  duly  stamped  and  registered  nt  their  own  expense. 

5.  The  Commissioners  do  not  bind  themselves  to  acceipt 
the  lowest  or  any  tender. 

UDOY  NARAIN  SINGHA, 

Superintendent  of  Stores. 


Shib  Kisto  Daw  and  Co. 
29  fc  80,  CLISB  STREET. 

Importers  of 

Metals,  Hardware,  Paintf,  Oils,  Vamiahea, 
Fortknd  Cement.  Fire  Clay,  Asphalts, 
Engineer*',  Smitha'  and  Carpenters'  tool* 
and  Koiled  Iro  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks.  Teak d<jora 
and  windows  made  to  order. 

Avery's  Miniature 

Weiirhing  PUtfonn  Macbines  for  Count- 
en,  from  ioz.  to  25blb8. 

Galvanized 

Ceongated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 
Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

6  mile*   from  Assensole,  E.    I.  Railway, 
connected  by  a  Steam  IVam  Line. 

**"'*C'"g  Proprietor, — 

PtJBNA   CHUNDER  DAW. 
General  Manager, — 

a.  8T0ART  QABDINER. 

^umbhoo    Chunder    Auddy, 

^J    No.  58,  WELLINGTON  STREET, 
CalcutM 
Nkw  and  St  :i 

ENGINEERING  and   -  10  BOOKS 

Id  stock  or  prf>cured  .ii  i."nr.r,f  TERMa 
Agent  fur  the  Sale  of 
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KZW  BOOZS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat»  Executive  Engineer., 
P.W.D.,  PoDJab,  Fellow  of  the  Punjab  Uni- 
versity. 

F  WoHKS,  with  a  few  Useful 
.ud  Tables,  Illustrated  with 

..toTABLn  relating  to  Mea- 
mi«r.  Illustrated  with  Pradical 
Exanplea.  Second  edition,  remed  and  im- 
proved.    Ba.  2-80. 

*,■  TlxM  TaUa*  tin  at  sight  the  euUe  and  soper- 
filial  eoBUnta  of  Ttmbsn.  Tb«7  are  Otlgnedfar 
tbe  nM a(  ftnliiim,  Oisunii,  Contractors,  and 


NEW  IMPERIAL  PRESS,  Lahore. 


Spe/ 
Bui'*' 

(■■    ■ 

suremBLj- 


W.  A.  FRASER, 

MntiNa  ENaiNHER, 

Is  open    to   an   engagement  to  Prospeet  for, 
Sink,  or  Report  ou  AllTESUN  WELLS. 

Special  experience  iu  Oil  boring. 
Addr^iss : — 

c/o  Editor, 

Indian  Enginee)-ing. 

rPhe  Machine  Exchange  Co., 

-■-  27,  APOLLO  STREET,  Bombay, 

Engineers  and    Contractors, 

Suppliers  of  every    description  of 

Macbinkrt  &  Plant  at  Makers'  Prices. 

Factories  of  all  Hndi  fitted  complete. 

Q-Eo.   ^    DE  PENNING, 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  European  Astldm  Lane, 

CALCUTTA. 

TBAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 

(2.')th  thousand,  1886,)  revised 
and  enlarged  ;  868  pages,  morocco 
"  |5'00 
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Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised  edition.     1886.     Litnpcalf  .. 

EARTHWORK,  MEASURBMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ...      2'00 

Tohn    Wiley   and    Sons, 

^       15,  ASTOR   PLACE,  NEW  YORK. 
THE  DESIQSINO  OF  ORDINARY 

IRON   HIGHWAY  BRIDGES. 

lUiMtrat«d  by  NiirndroiiK  Eoffravlngft  and  7  Folding 
PUtef*.  Showing  BridguR  Actually  CojiMtnlctod  and 
giving  ihelr  OimcntflonH  ;  also  cfmtaining  VI  Tablcfl, 
liy  I.  A.  L.  WADDKLI,,  C.E.,  P. AS.,,  Ma.E., 
Late  ProfcHivir  of  Civil  Kngineftring  In  the  Univer- 
sity of  Tokio,  J.'ijKii, ;  Member  of  tbo  American 
Sodety  of  Civil   Engineers.    Price,  £400. 

JOHN   WILEY     AND    SONS,    1.5,    Asfcor  Place, 
New  York. 


THE  EDITOR, 

INDIAN  ENGINEERING, 
Ts  in  communication  with 

-*-  Gentlemen  and  Firms  of  standing  and 
repute  in  Europe  and  America,  and  is  pre- 
pared to  arrange  for  having  Inspections 
carried  out  of  Cast  Iron  Water  Pipes  and 
other  Castings,  and  of  Wrought  Iron  and 
Steel  Work.  Also  to  obtain  opinions,  advice 
or  other  information  in  connection  with 
Professional  matters,  particularly  as  regards 
Special  Constructions. 


IVr     Bazely,  (Auditor   of  the 

-'-'  •        MUNICIPALITY,  RECEIVER  OF 
THE  High  Court,  and  Sbcretabt  op  various 

BUILDINQ  SOCIETIRS,  MADRAS,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  CoNDT  Chetty  Street,  Madra?. 
Agent  for  Indian  Engineering. 
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THE  INDIAN  CIVIL  ENGINEERING  COLLEGES. 
Last  week  we  gave  a  short  resumd  of  the  memorial  to 
Parliament  of  the  alumni  of  the  Indian  Engineering 
Colleges  in  Calcutta  and  Shibpore.  On  the  face  of  it,  the 
memorialists  have  made  out  a  plausible  case,  but  those 
who  have  gone  beyond  skin-deep  into  the  matter  will 
hardly  congratulate  them  either  on  the  line  of  argument 
adopted  or  the  conclusions  arrived  at.  They  take  excep- 
tion to  the  recruitment  of  the  service  by  Cooper's  Hill 
graduates,  ignoring  the  fact  that  the  latter  have  had  rare 
opportunities  which  their  Indian  brethren  have  not 
enjoyed,  viz.,  profiting  by  the  teachings  of  the  triumphs  of 
Engineering  skill  at  Home.  That  Cooper's  Hill  College 
is  an  anomaly,  in  the  sense  that  it  reserves  to  itself,  exclu- 
sive of  other  centres  of  learning,  the  majority  of  the  ap- 
pointments in  the  P.  W.  D.  of  India,  cannot  be  denied ; 
viewed  in  the  same  light  it  might  be  said  to  be  perpetrat- 
ing an  injustice,  but  certainly  not  from  the  stand-point 
which  the  memorialists  occupy.  A  protest  might  reason- 
ably be  made  against  the  system,  but  certainly  not  against 
the  men,  who,  as  a  body,  are  above  the  average  and 
possess  a  guarantee  of  training  and  qualifications  not 
always  obtainable  here.  The  alumni  of  our  Colleges 
should  bear  in  mind  that  the  defect  in  Indian  experience 
can  be  overcome  by  their  brethren  from  England,  but  any 
shortcoming  as  regards  the  knowledge  of  Engineerini:  in 
foreign  parts  cannot  very  well  be  supplied  in  this  country. 
If  the  number  of  outsiders  imported  into  the  Department 
were  carefully  scrutinized  it  would  be  found  that  officers 
of  the  Royal  Engineers  form  no  small  item.  There  is 
not  the  shadow  of  an  excuse  for  transferring  to  the  ser- 
vice Royal  Engineer  officers  who,  being  trained  and  edu- 
cated for  the  military  profession,  are  taken  away  from 
their  legitimate  duties  and  relegated  to  an  already  crowd- 
ed department,  with  the  inevitable  result  of  creating  a 
block  and  keeping  out  those  who  have  substantial  claims 
to  those  appointments.  We  say  this  advisedly, — restrict 
those  officers  to  military  works  alone  and  supply  local 
requirements  by  local  men.  The  new  rules  for  the  ap- 
pointment of  District  Enjjineers  in  Bengal,  the  North- 
West  Provinces  and  Oudh,  aiford  some  relief  to  the 
plethora  of  passed  men,  and  we  have  no  doubt  that  if 
further  opportunities  are  offered  for  an  outlet  to  their 
energy  and  activity,  they  will  tend  in  a  great  degree 
to  allay  the  disaffection  which  is  now  eating  into  the 
core  of  the  service.  The  Engineering  polleges  in  the 
United  Kingdom,  where  technical  education  of  a  very 
high  order  is  imparted,  have  very  properly  taken  excep- 
tion to  their  being  left  out  in  the  cold,  while  the 
loaves  and  fishes  of  the  Indian  service  are  kept  a  close 
preserve  for  Cooper's  Hill  College.  They  see  no  reason 
why  they  should  not  be  permitted  to  compete  on  equal 
terms  with  the  only  English  institution  that  now  com- 
mands the  monopoly.  By  a  parity  of  reasoning,  the 
Colonies  and  India  should  also  be  represented   in  a  noble 
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rivalr)-  with  the  sister  institution.  Of  all  the  methotls  of 
t^t  of  candidates  Ibr  public  service  there  is  none  that 
;  greater  advantages  than  open  competition  ;  but 


that  it  is  accompanied  by  drawbacks  in  regard  to  se- 
curing complete  efficiency  is  also  admitted,  so  that 
while  appointments  are  thrown  open  to  competition,  a 
jndicioiis  selection  might  be  accorded  a  place  in  filling  up 
vacancies  in  the  department.  The  prayer  of  the  me- 
morialists that  Government  ought  to  provide  for  every- 
one to  whom  it  accords  the  benefits  of  a  technical  educn- 
caciou  is,  to  our  thinking,  destructive  of  that  manliness 
and  independence  of  thought  and  action,  to  promote 
which  is  the  special  mission  of  an  academic  training, 
although  it  will  readily  be  conceded  that  they  are  entitled 
to  a  fair  chance  in  the  race  of  life.  This  can  very  well  be 
accomplished  by  shutting  out  Government  Engineers 
from  ■  '  u^nt  by  private  concerns,  by  Native  States 
and  1-. ics.  To  secure  this  end  more  fully  the  de- 
velopment of  private  enterprise  might  be  encouraged  as  a 
means  of  utilizing  indigenous  talents  in  the  shape  of 
Indian  Engineering  College  graduates. 


THE  ROORKEE  PROFESSIONAL  PAPERS,— 
FINAL  NUMBER. 

It  is  nearly  24  years  since  {then)  Major  Medley, 
B.E.,  called  upon  all  good  and  true  men  to  aid  him  in  his 
task  of  raising  a  worthy  memorial  of  Indian  Engineering 
in  a  scheme  for  the  publication  of  a  Series  of  Engineering 
Papers.  The  object  of  that  undertaking  was  the  record- 
ing from  time  to  time  of  the  experience  of  Officers  of  the 
Public  Works  Department  in  India  for  the  benefit  of  con- 
tempwraries  and  successors. 

The  Papers  were  commenced  and  carried  on  by  Colonel 
Medley  with  complete  success  till  1870,  and  were  con- 
tinued by  Colonel  Lang,  who  succeeded  him,  with  corre- 
sponding result,  up  to  1877,  when  another  change  of  Edi- 
torship occurred  by  the  appointment  of  Colonel  Brandreth. 
But,  in  1879  a  change  came  over  the  prospects  of  the 
Serial  for  the  worse.  "  The  number  of  contributors,  the 
interest  of  the  articles,  and  the  patronage  of  the  public," 
gradually 'diminished,  till  at  last  the  freshness  of  the  under- 
taking having  worn  off,  the  stock  of  records  of  important 
Public  Works  having  become  exhausted,  and  other  fields 
for  publLshing  Engineering  experience  having  been  opened, 
the  "  Editor  finds  it  hard  to  collect  information  of  sufficient 
interest  to  be  worth  publishing."  Hence  the  Government 
have  decided  that  "  this  publication,  which  in  its  time  met 
a  decided  want,  and  has  admirably  fulfilled  the  purpose, 
is  no  longer  needed,  and  can  now  be  discontinued." 

But  the  thanks  of  Government  are  conveyed  to  Colonel 
Brandreth,  K.E.,  for  the  go(xJ  services  rendered  by  him 
in  connection  with  the  publication.  This,  however,  is  hardly 
a  sufficient  acknowledgment  for  the  good  work  accom- 
j,''  •     "       '     Roorkee  "  Papers  "  during  the  past  23  years. 

1;.    ,  i  volumes  contain   a  mass  of  information  in 

every  way  worthy  of  the  Engineering  Services  of  the  coun- 
tf)',  and  there  can  be  no(|ue8tion  that  they  are  the  outcome 
of  great  care  and  trouble  under  mueh  discrjuragement  and 
difficulty.     In  the  words  of  Medley — they  not  only   show 


what  has  already  been  accomplished,  but   point  out  what 
still  remains  to  be  done  in  the  country. 


THE  DANGERS  OF  JOURNALISM. 
The  somewhat  remarkable  case  of  "  Caseboume  and 
another  versus  '  The  Engineer '  newspaper,"  has  just  been 
concluded  by  the  unanimous  verdict  of  three  judges. 
Plaintiffs  are  iron  merchants  at  West  Hartlepool.  De- 
fendants inserted  in  their  issue  of  8th  January  1886,  a 
letter  from  their  correspondent  for  the  North  of  England, 
wherein  it  was  stated  that  the  failure  of  plaintiffs'  firm 
had  just  been  announced.  Within  a  few  days  it  was 
discovered  that  this  was  not  correct,  and  an  ample  apolo- 
gy and  retractation  was  inserted  the  following  week.  The 
plaintiffs  were,  however,  not  satisfied  with  this;  they  claim- 
ed £10,000  damages,  and  brought  an  action  to  recover 
the  same.  The  case  was  tried  at  Leeds  Assizes  in  following 
May,  and  resulted  in  a  verdict  for  plaintiffs,  with  £1,500 
damages.  Defendants  after  paying  the  money  into 
Court,  moved  for  a  new  trial  on  the  ground  of  excessive 
damages.  The  application  was  heard  at  the  Queen's 
Bench  Division  of  the  High  Court  of  Justice  before  Mr. 
Baron  Huddleston  and  Mr.  Justice  Manisty,  on  the  2nd 
of  December.  It  resulted  in  a  reduction  of  damages  to 
£500  or  leave  for  a  new  trial,  in  the  option  of  plaintiffs  ; 
the  said  option  to  be  exercised  within  a  week.  The 
pith  of  the  case  is  contained  in  Mr.  Justice  Manisty's 
summing  up,  and  is  as  follows,  viz  : — "  This  is  not  a  case 
of  malice  ;  it  is  not  a  case  of  wanton  mischief.  It  is  a 
case  in  which  the  correspondent  of  the  newspaper  got 
information  from  some  of  the  parties  who  were  creditors 
on  'Change,  to  the  effect  that  the  plaintiffs'  firm  had 
'  come  to  grief ' — that  was  the  expression — not  a  mere 
rumour.  As  to  the  evidence  given  by  the  reporter,, 
there  does  not  appear  to  be  any  suggestion  that  he  was  not 
telling  the  truth.  He  was  on  'Change — this  was  on  the 
5th  of  January.  He  met  there  Mr.  Jameson — not  one  of 
the  three  firms  (creditors  of  plaintiffs)  mentioned  in  the 
letter.  Then  he  sees  Mr.  I'Anson,  of  the  firm  of  I'Anson 
&  Co.  — that  is  one  of  the  three  firms  mentioned  in  this 
letter — and  both  of  them  stated  that  it  was  a  fact,  it  was 
not  a  rumour  ;  they  knew  it,  and  stated  it.  And  that 
occurred,  no  doubt,  when  the  fact  mentioned  in  the 
letter  of  the  plaintiffs  themselves  was  first  discussed, 
and  became  the  subject  of  general  observation.  That 
letter  was  on  the  29th  December,  in  which  the  plantiffs 
say  they  regret  to  inform  the  firm,  of  whom  Mr.  I'Anson 
and  Mr.  Fry  were  members,  that  owing  to  a  heavy  loss 
they  arc  unable  to  meet  their  engagements.  It  uses 
rather  different  language,  but  it  says  the  firm  have  come 
to  grief.  Then  there  are  enquiries  whether  or  not  the 
plaintiffs  were  on  'Change  that  day.  It  was  suggested  thit 
they  might  as  well  have  gone  to  see  them.  The  plaintiff 
lives  at  Hartlepool,  eight  miles  away,  and  the  correspon- 
dent says  he  was  so  confidently  informed  by  those  who 
knew  the  fact  that  he  did  not  think  it  necessary  to  make 
any  further  enquiries.  Consetjucutly,  a  great  deal  of  the 
damage,  no  doubt,  if  damage  there  was,  resulted  from  the 
plaintiffs  own  letter  to  his  own  customers,  and  two  of 
those  customers  being  on  the  Exchange  and  stating  the 
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facts.  Then,  it  resulted  in  this  statement.  On  the  1.5th 
(a  correspondence  having  taken  place  in  the  meantime,) 
there  is  the  unconditional  retraction  and  apology.  I 
think  this  is  not  a  case  that  can  bear  the  character  of 
having  any  appearance  of  malicious  libel,  or  of  a  wanton 
libel,  or  a  libel  recklessly  published,  or  a  statement  reck- 
lessly published.  Therefore  it  appears  to  me  I  can  well 
agree  in  the  terms  which  my  learned  brother  has  pro- 
posed. There  have  been  three  minds  brought  to  bear  up- 
on it,  by  us,  without  consultation  with  one  another ;  and 
being  accustomed  to  this  sort  of  thing,  we  have  come  to 
the  conclusion  that  £500  is  an  ample  sum.  There  will 
be  a  new  trial,  unless  the  plaintiffs  are  willing  to  let  the 
damages  be  lessened  to  the  sum  of  £500." 

The  plaintiffs  accepted  the  reduced  damages  and  so  the 
litigation  terminated. 

§.ok3  attti  Cotiinients. 

Indian  Railways. — The  Economist,  in  a  review  of  the 
Indian  railway  returns  for  the  half-year,  says  that  they 
show  that  the  Great  Indian  Peninsula  has  again  forged 
decidedly  ahead,  while  the  Bombay-Baroda  has  just  held 
its  own,  and  the  East  Indian  has  lost  ground.  The  re- 
turns of  the  other  lines  are  less  complete,  but  so  far  as 
they  go,  they  are  certainly  favourable  in  the  case  of  the 
Oude  and  Rohilkund  and  South  Indian  lines. 

E.  I.  R.  Barakak  Extension. — The  East  Indian  Rail- 
way Company  are  calling  on  Coal  Companies  with  work- 
ings on  the  other  side  the  Barakar  river  to  furnish  infor- 
mation as  to  the  possible  traffic  that  would  accrue  from 
the  continuation  of  the  Branch  line  from  Sitarampur  over 
the  river.  We  think  that  there  can  be  no  question  as  to 
the  remunerative  aspects  of  the  proposed  extension.  It 
would  open  some  new  coal  lands  which  are  now  shut  out 
by  heavy  cartage. 

Seebpore  Egineering  College. — We  are  glad  to  hear 
that  as  subordinates  of  all  grades  are  required  for  the 
Burmah  P.  W.  D.,  tliere  is  a  demand  for  passed  men  of 
the  Seebpore  EnginL-ering  College.  This  demand  is  a 
very  healthy  sign,  which  should  be  an  encouragement  to 
parents  who  intend  training  their  sons  to  the  Engineering 
Profession.  It  is,  however,  surprising  to  see  how  few 
take  advantage  of  the  opportunity  afforded  by  the  Seeb- 
pore Engineering  College,  where  instruction  is  imparted 
almost  for  nothing. 

iNDLiN  Experience  a  sine  qua  koh. — It  is  contended 
that  although  the  young  men  who  are  sent  out  for 
the  controlling  staff  of  the  Forest  Department  undergo  a 
special  theoretical  course  at  Cooper's  Hill,  they  should 
afterwards  go  through  a  two  years'  course  at  the  Forest 
School  of  Dehra.  •'  Indian  experience  is  what  they  want, 
and  a  practical  training  in  Indian  Forestry."  Even  the 
alumni  of  "  Nancy  have  been  of  but  limited  use  till  they 
have  gone  through  a  somewhat  lengthened  experience 
out  here,"  as  their  previous  training  was  "  all  too  short 
and  much  of  it  gained  in  forests  very  unlike  what  most  of 
them  have  to  deal  with  here." 

Central  India  Railways. — Lieutenant-Colonel  W.  A. 
J.  Wallace,  R.E.,  Consulting  Engineer  for  Guaranteed 
Railways,  Agra,  is  now  on  tour  inspecting  the  works 
in  progress  on  the  Indian  Midland  Railway.  We  learn 
that  the  earthworks  on  most  sections  of  the  new  line 
are    in    a   forward    condition,    and    that     the   Gwalior- 


Jhansi  section  will  probably  be  opened  in  a  few  months. 
Construction  works  are  in  progress  on  the  Etawah-Saugor 
section,  but  the  continuation  of  this  branch  from  Saugor 
to  Kutni  on  the  E.  I.  R.  has  not  yet  been  sanctioned. 
Seeing  that  this  short  length  will  open  a  direct  line  of 
communication  with  the  Indian  Midland  system,  there 
can  be  little  doubt  of  its  utility  and  ultimate  economy. 

Protection  against  Lightning. — Last  year  it  was 
conclusively  shown  in  the  columns  of  a  Ceylon  paper 
that  the  contiguity  of  cocoanut  trees  to  a  building  ia 
that  Island  afforded  effectual  protection  against  lightning. 
We  now  find  confirmation  of  this  fact  from  Germaa.. 
investigations  which  show  that  in  the  temperate  zone  the 
oak  is  most  frequently,  and  the  beech  least  frequently 
struck  by  lightning,  and  the  former  tree  is  said  to  be  fifty- 
four  times  more  dangerous  than  the  latter  as  a  place  of 
shelter  in  a  thunderstorm.  The  beech,  in  fact,  is  stated 
to  be  the  safest  of  all  trees  for  that  purpose  in  German 
latitudes,  being  15  times  safer  than  the  pine,  larch  or  fir 
and  about  40  times  safer  than  most  other  chief  varieties 
of  the  forest  timber  of  Germany. 

South  Mahratta  Railway  System. — Colonel  Jopp, 
R.E.,  and  Mr.  Warden  C.E.,  Consulting  Engineers,  having 
inspected  56  miles  of  the  South  Deccan  Line  of  the  South- 
ern Mahratta  Railways,  from  Dharwar  to  Deoli,  near  the 
Portuguese  Frontier,  have  recommended  its  opening  for 
traffic  from  24th  instant.  This  portion  of  the  S.  M.  R. 
traverses  an  exceedingly  picturesque  piece  of  country, 
being  nothing  but  hills  and  valleys  throughout,  and  the 
whole  length  of  Line  is  one  incessant  link  of  cuttings,  curves 
and  embankments,  so  that  some  very  difficult  pieces  of 
engineering  have  had  to  be  surmounted.  Mr.  Warden 
remarked,  to  the  great  satisfaction  of  those  who  had  toiled 
hard  and  borne  the  heat  and  burden  of  the  day,  that  this 
was  the  most  perfect  piece  of  Railway  line  he  has  had 
the  gratification  of  inspecting  before  opening. 

Colombo  Water-works. — The  Maligakande  Service 
Reservoir,  which  supplies  Colombo  mth  fresh  water,  has 
again  been  rent  in  several  places,  when  the  water  was 
allowed  to  pass  into  it  from  the  main  pipe.  Cracks  of 
a  serious  nature  have  been  discovered  in  what  has  all 
along  been  considered  the  weak  part  of  the  design,  viz., 
the  junction  of  the  outer  wall  with  the  floor.  This 
reservoir  has  up  to  the  present  date  cost  the  Colony  some 
Rs.  6,00,000,  and  it  is  considered  impossible  that  such  a 
structure  will  ever  be  made  secure  enough  to  hold  eight 
million  gallons  of  water.  It  is  contended  by  apologists 
for  the  accident  that  the  fault  is  Mr.  Bateman's,  the 
Consulting  Engineer,  first,  for  placing  the  reservoir  in 
that  position — on  the  top  of  a  hill ;  and  secondly,  for 
being  unaware  of  the  effects  of  a  tropical  sun  on  such  a 
substance  as  concrete — the  material  of  which  the  tank 
is  formed.  To  our  view  the  whole  thing  is  a  gigantic 
failure. 

Irrigation  Returns  in  Madras. — Of  the  ten  systems 
for  which  Capital  and  Revenue  accounts  are  kept,  all 
but  three,  viz.,  the  Srivaikuntham  anicut,  Pelandorai 
anicut,  and  Madras  water-supply  and  irrigation  project, 
are  in  a  prosperous  condition.  The  surplus  revenues 
under  the  Godavari,  Kistna,  Cauvery,  Penner,  and  Palar 
anicuts  and  the  Chembrambakam  tank  were  145'9,  90"9, 
952-9, 19-3,  44-4,  and  43-8  per  cent.,  respectively,  on  tho 
capital  outlay.  Under  the  Cauvery  delta  system  there 
was  a  decrease  of  9  5 '8  per  cent,  compared  with  the 
results  to  the  end  of  the  preceding  year,  and  this 
decrease  was  due  to  the  large  capital  expenditure  incurred 
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during  the  year,  and  to  the  heavy  loss  caused  by 
floods.  The  small  surplus  of  12  per  cent,  on  the  total 
outlay  up  to  the  end  of  lS8;i-S4  on  the  Madnus  water- 
supply  and  irrigiitiou  project  was  more  than  absorbed  in 
1884-85  by  the  heavy  expenditure  incurred  in  repauing 
th.  '  'i.'s  eaustnl  by  the  floods  of  November  and 
D'  1>S!S4.     The  Saugaui    anoint  project    was    only 

opened  during  the  year  1885-86. 

A  StR-VXGe  Stdrv.— There  is  a  very  pretty  little 
row  going  on  now  on  the  Indian  Midland  Railway. 
It  seems  that  the  contract  for  erecting  the  girders  of  a 
certain  bridge  was  given  to  a  certain  contractor  who 
left  his  agent  to  get  the  plant  together  whilst  he  went 
to  England  till  he  should  hear  that  all  was  ready.  In 
England  he  received  a  telegram  from  the  Executive 
Engineer  telling  him  to  come  out  and  put  the  girders 
up.  On  arrival  he  found  but  one  pier  ready,  the  second 
only  commencing  to  be  sunk,  and  no  girders  iirrivcd  ! 
Clearly  he  had  been  summoned  six  months  before  he 
was  wanted.  He  demanded  whether  the  Government 
would  give  him  compensation  for  loss  of  time  and  expenses, 
and  receiving  no  reply,  he  proceeded  to  erect  his  staging, 
taking  photographs  every  week  of  the  state  of  affairs. 
His  .staging  will  all  be  ready  in  this  month,  and  then 
he  intends  to  send  in  his  bill  for  the  whole  job,  leaving 
the  staging  at  the  risk  of  Government.  The  reason  for  the 
unreadiness  of  the  pier  is  want  of  bricks.  The  number 
made  ia^st  season  was  wholly  inadequate  all  along  the 
Kalpi-Jhansi  section,  and  all  the  bridging  and  culvert 
work  on  this  .section  is  at  a  standstill.  The  embank- 
ments are  finished,  and  the  rails  are  being  carted  from  point 
to  point  and  laid  in  position.  The  line  will  probably 
not  be  opened  before  the  end  of  the  year. 

Stagnation  in  Promotion — P.  W.  D.,  Bombay. — The 
Bombay  P.  W.  D.  have  for  years  been  far  behind  all 
other  Provinces  and  LLsts  in  point  of  promotion.  But 
1886  has  changed  matters  somewhat  for  the  better,  for 
they  have  had  no  less  than  six  steps,  five  by  retirement 
and  one  by  death,  of  highly  graded  officers  : — Colonel  J.  M. 
Greig  and  Colonel  J.  R.  Maniiscll,  Superintending  Engi- 
neers, Colonel  B.  H,  Matthew  and  Major  M.  T.  Macartney, 
En;cutive  Engineers,  1st  grade,  Mr.  \V.  Clarke,  Executive 
Engini-er,  2nd  grade,  all  retired — and  Colonel  E.  P.  Gam- 
bler, deceased.  During  the  current  year  there  will,  it  is 
thought,  be  three  retirements — those  of  General  Goodfel- 
low,  Colonel  John  LeMesurier  and  Mr.  F.  D.  Campbell, 
Chief,  Superintending,  and  1st  Grade  Executive  Engineer, 
respectively.  To  judge  how  bad  things  were  last  June, 
before  this  small  run  of  promotion  came  in,  the  following 
figures  show  the  length  of  service  of  the  senior  in  each 
grade: — 
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One  8t«p — that  of  Colonel  Maunsell — still  remains  to  be 
filled,  but  the  pretent  seniors  of  the  above  grades  arc  of  28, 
20,  IW.  11,  and  10  years' Mjrvice,  respectively.  It  is  some- 
thing approaching  to  almost  a  scandal  that  an  officer 
of  20  years'  good  service,  who  is  talented,  bears  a  blame- 
lefi«  reputation,  and  has  a  high  University  degree,  should 
still  be  in  the  2nd  grade  of  Executive  Enf/incfrs  ?  Such 
n  Bombay  luck ! 


TiiK  Railway  Committee  which  recently  met  in  Calcutta  has 
dissolved,  and  its  report  is  now  in  the  liamis  of  Government, 

Thk  Lahore  C"athedr«l  wiis  consecrated  on  the  25th  January  after- 
noon by  the  Bishop  of  Lahore  with  great  eclat  in  the  presence  of  a 
large  gathering. 

"Thk  plans  and  estimates  for  the  Jhansi-Baroda  section  of 
Indian  Midland  Railway  have  been  passed,  and  work  will  now 
proceed  rapidly  on  that  portion  of  the  line. 

It  is  expected  that  his  Excellency  the  Viceroy  will  perform  the 
ceremony  of  opening  the  new  Railway  Bridge  over  the  Ganges  at 
Benares  which  is  rapidly  approaching  completion. 

There  is  no  truth  in  the  statement  that  it  is  intended  to 
transfer  the  section  of  the  Punjab  Railway  connecting  Gha- 
ziabad  and  Saharunpur  to  the  East  Indian  Railway. 

First  rate  progress  is  being  made  with  the  bridge  over  the  Sutlej 
at  Ferozepore.  The  work  is  being  pushed  on  with  wonderful 
energy,  and  the  Engineers  hope  the  bridge  will  be  open  before  the 
rains. 

The  Quetta  line  by  latest  accounts  is  now  close  up  to  the  Kho- 
jak,  and  General  Browne  hopes  to  be  through  with  the  Hurnai 
line  to  tlie  Peshin  plateau  before  many  weeks  have  passed.  The 
weather,  however,  has  been  untoward  of  late,  and  this  may  delay 
him. 

The  Maharaja  of  Kashmir  is  making  great  preparations  for  the 
celebration  of  the  Queen's  Jubilee.  A  fitting  permanent  memori- 
al of  the  occasion  will  be  afforded  in  the  shape  of  a  handsome  and 
substantial  bridge  across  the  Tawi  at  Jammu,  an  undertaking 
that  will  cost  several  lakhs. 

Thk  Bombay  Corporation  records  with  regret  its  sense  of 
the  loss  it  has  sustained  by  the  death  of  the  late  Mr.  Arthur 
W.  Forde,  m.i.c.e.,  who  as  Consulting  Engineer  to  the  Muni- 
cipality during  a  period  extending  over  mnny  years  rendered 
valuable  services  to  the  city. 

Owing  to  the  reduction  of  the  grant  for  establishment  in  the 
Madras  P.  W.  D.  Budget  for  1887-88,  orders  have  been  issued  to 
Superintending  Engineers  to  give  all  temporary  engineers,  upper 
subordinates,  clerks,  &c.,  a  month's  notice  that  their  services  will 
not  be  required  after  the  end  of  February  1887. 

The  switch  system  recently  adopted  on  the  Eastern  Bengal 
State  Railway  is  proving  a  marked  success  over  the  old  method, 
as  regards  greater  facility  combined  with  security  in  working  the 
several  lines,  as  well  as  obviating  the  heavy  expense  formerly 
incurred  in  the  employment  of  a  large  staff  of  pointsmen. 

It  is  suggested  that  no  name  could  be  more  littingly  rewarded 
than  that  of  the  gentleman  whose  engineering  genius  has  contri- 
buted so  largely  to  the  benefit  of  the  people  of  this  great  Empire, 
and  that  the  Jubilee  would  be  a  very  suitable  opportunity  for 
conferring  the  honor  of  knigthood  on  Mr.  Bradford  Leslie. 

Mr.  J.  W.  Buyers,  Engineer-in-Chief  of  the  Assam  Railway 
Sui'vey,  has  been  appointed  Manager  of  the  Burmah  Stite  Railway, 
vice  Mr.  Mathews,  whose  term  of  service  has  expired.  Mr. 
Parker  has  been  appointed  Engineer-in-Chief  of  the  Railway  party- 
engaged  in  the  survey  of  the  proposed  extension  of  the  Barod.i  line 
from  Godhra  to  Rutlam. 

The  prepaiation  of  Estimates  has  been  ordered  for  showing  the 
comparative  cost  of  doubling  the  Rajputana-Malwa  Railway  or 
of  converting  it  into  a  broad  gauge  line.  Colonel  Peniberton, 
Consulting  Engineer  for  Guaranteed  Railways,  has  been  deputed 
to  go  over  the  line  and  give  any  general  instructions  required  as 
to  the  sort  of  estimate  to  be  adopted. 

The  Madras  Tank  Maintenance  Scheme  ceases  to  exist  as  a 
separate  depaitment  on  the  1st  March  1887.  The  post  of  Superin- 
tendent of  Works  will  be  abolished,  and  the  work  of  the  scheme 
taken  up  by  tlie  regular  Divisions  whose  establishment  will  be 
strengthened  by  the  posting  of  an  extra  Assistant  Engineer  and 
a  couple  of  Overseers  and  Surveyors  to  each. 

It  is  stated  that  the  Government  of  India  have  consented  to 
the  services  of  Mr.  Bruce  Foote,  of  the  Geological  Survey  of  India, 
being  lent  to  the  Government  of  Maisur  for  a  short  time  to  verify 
the  report  of  Messrs.  Lavelle  and  Marsh,  who  were  engaged 
during  the  greater  part  of  last  year  prospecting  all  over  Maisur, 
and  whose  Report  we  are  now  producing  in  our  columns. 

Among  the  items  of  the  Calcutta  Port  Trust  expenditure  during 
the  past  year,  we  notice  that  Rs.  21,22,977  were  spent  on  the 
new  works,  and  Rs.  34,881  for  the  construction  of  jetties  and 
wharves  for  inland  vessels,  while  Rs.  2,74,883  were  expended  on 
the  tea  warehouse  at  Armenian-ghat,  and  the  petroleum  wharf 
at  Budge-Budge.  A  new  anchor-vessel,  a  light-vessel,  and  a 
dreilger,  were  also  purchased. 

The  services  of  Mr.  J.  D.  Grant,  Executive  Engineer,  Mr.  E.  Tay- 
lor, Sub-Engineer,  and  Mr.  N.  N.  Joyce,  Supervisor,  have  been 
placed  at  the  <lispo8al  of  the  (Jhief  Commissioner,  Burmah,  for  six 
months  for  employment  on  Irrigation  Surveys,  &c.  As  there 
are  numerous  vacancies  for  Upper  Subordinates  in  the  Burmah  P. 
W.  D.  the  (  hief  in  Madras  has  offered  employment  to  the  tempo- 
rary men  who  will  be  thrown  out  of  employ  on  the  1st  March  1887. 

Two  new  vessels  for  the  Indian  Marine,  namely,  the  Tamil 
and  the  Miizhec,  liave  arrived  in  Bombay.  They  are  intended  for 
Torpedo  and  sub-marine  mining  operations.  Their  tonnage  is 
34  net  and  92  gross  ;  and  they  are  fitted  with  very  powerful 
engines.    They  left  England  on  the  15tli  November,  and  accom- 
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plished  the  voyapre  without  serious  accident,  notwithstanding  the 
rough  weather.  The  Tamil  will  shortly  go  to  Eangoon  for  mining 
and  surveying  duty. 

Mr.  McGcire,  of  the  Telegraph  Office  at  Umballa,  claims  to 
have  made  an  important  discovery  in  connexion  with  the  working 
of  the  duplex  system  of  telegraphy.  The  new  process  dispenses 
with  the  differential  ai)paratus,  and  only  requires  the  single  acting 
instrument,  thus  eflfecting  an  economy  of  no  less  than  fifty  per 
cent,  in  the  working  of  a  line.  If  the  discovery  beai-a  the  test  of 
experiment  its  results  will  doubtless  be  of  universal  importance. 
Meantime,  the  duplex  system  is  shortly  to  be  extended  very  con- 
siderably in  Madras  and  other  parts  of  India. 

The  old  Indian  lists  of  Royal  Engineers,  with  the  new  Con- 
stable of  the  Tower  as  their  most  distinguished  member,  are 
rapidly  closing  up.  During  the  past  month  the  last  remaining 
majors  of  the  Madras  and  Bombay  lists  have  received  their  pro- 
motion, and  on  the  Bengal  list,  where  promotion  has  been  much 
slower  than  in  other  Presidencies,  there  now  only  remain  fourteen 
officers  below  the  rank  of  lieuteuant-colouels.  By  the  luck  of 
the  Service  both  Lieutenant-Colonels  Hamilton  and  Gumming 
(Madras  list)  have  gained  their  promotion  before  several  officers 
who  were  senior  to  them  when  they  passed  out  of  the  old  East 
Indian  College  at  Addiscombe,  and  they  are  also  several  years 
junior  in  point  of  service  to  the  senior  majors  of  the  Imperial 
list. 

The  line  from  Jhansi  to  Manikpur,  as  most  people  know,  is 
one  of  the  branches  of  the  Indian  Midland  Railway,  and  the  first 
portion  of  this  will  ere  long  be  opened  for  traffic — to  Karwi  and 
Banda  in  the  first  instance  and  later  on  right  through  to  Jhansi. 
The  activity  that  has  prevailed  during  the  twelve  months  that 
have  elapsed  since  the  Indian  Midland  has  taken  charge  of  the 
works  is,  no  doubt,  due  to  the  energy  of  the  District  Engine^^r, 
Mr.  Benedict ;  but  even  his  talent  for  pushing  work  would  have 
been  wasted  had  he  not  been  well  and  loyally  supported  by  his 
two  immediate  assistants,  Messrs.  Merivale  and  Tyrrell,  and  by 
their  subordinates,  native  and  European.  We  congratulate  the 
Agent  and  Chief  Engineer  of  the  Indian  Midland  Railway,  Mr. 
A.  C.  Cregeen,  on  the  vigorous  prosecution  of  these  heavy  and 
important  works. 


Jctters  ta  the  diitar. 


[?%«  Editor  dedres  it  to  he  distinctly  understood  that  he  does  not  hold 
himself  respondhle  for  t]ie  opinions  expressed  hy  correspondents.^ 


PROPOSED  PATENTS'  BILL. 

Sir, — I  observe  in  the  third  issue  of  Indian  Enoineerino, 
dated  15th  January,  an  article  on  the  New  Patents  and  Designs' 
Bill.  I  fully  endorse  and  approve  of  all  you  have  written, 
especially  in  regard  to  the  fees  which  it  is  in  contemplation  to 
impose  on  Inventors,  and  I  am  sure  no  one  who  is  conversant  with 
the  subject  will  differ  from  you  in  the  views  you  have  expressed. 
The  charge  of  Rs.  75  after  two  years  and  the  immediate  subse- 
quent charges  are  certainly  excejsive,  and  will,  without  doubt, 
have  the  eifect  of  precluding  many  Inventors  from  protecting 
their  ideas.  The  result  of  this  will  be,  that  many  useful  inven- 
tions will  not  be  brought  to  light.  The  .aim  of  the  Act  should 
be  to  encourage  Inventors  and  not  discourage  them,  for  in  the 
end  both  the  Public  and  the  Government  will  be  benefitted. 

The  subject  is  one  on  which  too  much  cannot  be  written,  and  too 
strongly,  but  I  shall  not,  at  least  for  the  present,  burden  you  with 
any  further  remarks.  I  will  only  hope  that  the  question  will  be 
taken  up  by  others  and  that  we  shall  succeed  in  inducing  the 
Legislature  to  reduce  the  fees  they  purpose  levying. 

If  an  enhancement  is  necessary,  the  burden  may  be  greatly 
mitigated  by  increasing  the  fees  payable  at  the  6th  and  8th  year. 
Few  will  object  to  pay  increasing  fees  after  this  period,  if  they 
find  their  inventions  worthy  of  further  protection.  With  the 
proposed  high  rate  of  fees,  the  greater  number  of  patents  that 
will  be  taken  out  will  certainly  be  abandoned  after  the  lapse  of 
two  years. 

Inventor. 


ARTESIAN  WELLS  IN  BENGAL. 

Sir, — In  the  last  number  of  Indian  Enoineerino  an  item  of 
news  appears  to  the  effect  that  the  Port  Canning  Company  has 
made  arrangements  to  bore  for  an  artesian  well  on  their  property 
at  Mutla.  This  seems  to  call  for  a  discussion  of  the  geological 
aspect  of  the  question  involved  in  the  problem. 

Bearing  in  mind  the  vast  quantity  of  silt  carried  down  by  the 
Ganges  yearly  into  the  sea,  it  does  not  require  much  research 
and  reasoning  to  prove  that  at  one  time  the  sea  must  have  been 
as  far  inland  as  the  Rajmahal  hills. 

If  the  above  be  accepted,  we  have  next  to  consider  what  must 
have  been  the  primary  depth  of  the  sea  at  Mutla.  This,  I  be- 
lieve could  not  have  been  less  than  two  to  three  hundred  feet  at 
the  least. 

Now,  the  conditions  of  geological  strata  requisite  for  an  artesian 
well,  appear  to  me  to  be  such  that  they  can  scarcely  be  expected 
to  be  met  with  in  estuary  and  river  formations.  This  is  my  own 
conviction,  but  I  am  subject  to  correction. 

The  object  of  my  communication  is,  that  a  great  deal  of  money 
and  energy  would  be  saved  by   subjecting   Engineering   projects 


of  the  above  description  to  scientific  scrutiny  of  the  most  rigid 
and  earnest  kind.  In  your  notice  of  the  undertaking,  it  is  not 
stated  that  this  has  been  done,  and  I  therefore  take  the  liberty  to. 
suggest  the  course  by  which  the  Port  (banning  Company  would  be 
saved  the  chances  of  loss,  of  which  I  presume  tney  have  had 
enough  already. 

There  is  nothing,  however,  to  show  that  fresh  water  wells  would 
not  succeed  in  the  Snnderhuns.  It  is  quite  possible  that  as  the 
sea  recedes  with  the  gradual  but  rapid  formation  of  new  land  by 
the  silting  process  above  referred  to,  the  saline  matters  geti 
neutralized.  River  formations  also  contain  water-bearing  strata 
of  sand  which  when  reached  afiFord  admirable  fresh  or  river 
water.  At  the  upper  reaches  of  a  river  such  beds  of  sand 
are  met  with  almost  at  the  surface  of  the  bed.  As  the  river 
descends,  strata  of  sand  and  clay  alternate  with  variations  in- 
cidental to  the  changes  of  the  river  bed  and  other  circumstances. 
We  know  that  besides  the  visible  stream  of  the  Ganges  there  is  a 
subterranean  stream  passing  through  the  whole  delta  which  should 
be  availed  of  as  the  best  water  supply  for  the  districts  of  Bengal 
generally.  The  question  of  water-supply  in  many  such  districts 
and  their  towns  is  already  engaging  the  attention  of  the  author- 
ities, though  it  cannot  be  said  that  sufficient  attention  has  been 
given  to  the  subject  as  yet. 

To  show  how  important  the  question  of  water-supply  in  thia 
country  is,  it  is  necessary  only  to  state  that  almost  every  village 
in  Bengal  is  in  want  of  a  well  or  wells  to  supply  pure  water,  the 
absence  of  which  is  the  patent  cause  of  the  disease  and  untimely 
death  of  thousands.  R.  R.  M. 


^0tc0  atti  %xtxitB. 


R.  writes  : — Tliere  are  two  very  interesting  subjects  which 
if  fully  dicussed  in  your  journal  would,  I  am  sure,  prove 
instructive  to  a  great  number  of  the  Profession  in  India  and  in- 
terestins  to  all.     They  are — 

(i).  The  proper  method  of  obtaining  approximately  the  dis- 
charge  from  catchment  areas. 

(ii).  The  method  of  obtaining  widths  of  waste  weirs  in  the  con- 
struction of  tanks  and  reservoirs. 


Jiterarg  <^tias. 


Madras  Asylum  Press  Pocket  Almanac  and  Directory  for  1887. 
Although  this  "annual"  is  primarily  intended  for  Southern  India, 
we  can  recommend  it  to  those  in  other  parts  of  the  country  desirous 
of  obtaining  general  information  relative  to  the  Madras  Presi- 
dency. The  small  handy  form  in  which  this  information  is  present- 
ed makes  it  very  convenient  for  reference,  while  the  provision, 
made  for  "  Engagements,"  "  Cash  Account,"  and  "  Memoranda," 
should  be  an  additional  recommendation  to  Professional  men. 


Quarterly  Journal  of  the  Geological  Society  of   London. 
Part  4.— November  1886. 

Among  the  numerous  articles  that  make  up  the  present  volume,^ 
we  may  particularise  Professor  McKenny  Hughes'  "  On  some 
'  Perched  Blocks'  and  associated  '  Phenomena.'  " 

The  said  Perched  Blocks  are  defined  to  be  masses  of  rock  placed 
in  more  or  less  elevated  positions  at  which  they  could  not  have 
arrived  by  any  of  the  ordinary  operations  of  nature  now  in  action 
in  that  locality.  This  excludes  all  "  tumblers"  or  masses  which 
have  fallen  from  the  cliffs  above,  and  also  rocks  trundled  along 
by  the  mountain-torrents,  which  often  in  storm  are  swollen  to  the 
size  of  great  rivers  and  leave  small  deltas  of  loose  material  or 
isolated  blocks  in  positions  we  should  never  believe  them  capable 
of  reaching  as  we  watch  the  silvery  trickling  thread  of  water  in 
fair  weather. 

But  the  class  of  blocks  principally  dealt  with  are  what  w« 
may  call  the  pedestal  boulders.  The  questions  attempted  to  be 
explained  in  connection  with  them  are  :  How  were  the  pedestals 
formed  and  how  did  the  boulders  get  there  1 

Although  the  arguments  are  restricted  to  special  objects,  they 
are  capable  of  wide  application,  or  at  least  show  that,  as  regards 
guch  phenomena,  there  is  much  in  favor  of  the  view  of  "no  denuda- 
tion except  that  due  to  the  chemical  and  mechanical  action  of 
the  rain  and  other  condensed  atmospheric  moisture  helped  by 
vegetation." 

Mr.  Lydekker,  of  the  Indian  Geological  Survey,  contributes 
an  article  "  On  a  new  '  Emydine  Chelonian'  from  the  '  Pliocene  of 
India,' "  which  indicates  a  species  distinct  from  any  of  those  which 
he  has  recently  described  from  the  Sewaliks. 
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ra:^goon  drainage  project. 

Shoxk's  Hydko-Pnei'matic  System. 
(Contintitd  from  Litt  insue.) 
The  power  of  compressed  air  h&s  long  siuco  been  kuown, 
but  it  is  ouly  of  late  years  that  its  application  has  been 
extensive.  At  first  the  engines  designeil  for  compressing 
it  were  of  the  rudest  tj-pe,  R>sultiug  in  giving  the  power 
•  ba<l  name,  on  account  of  the  expense  attending  its  com- 
twssion  and  utilisixtion.  Upon  the  experiences  of  those 
who  used  unscientific  and  unniechauical-like  means  of 
compressing  air  and  using  it  after  protlucing  it,  the  preju- 
dict>8  of  active  men  who  had  not  the  time  nor  the  inclina- 
tion to  investigate  the  subject  for  themselves,  have 
fionuwhat  retartled  the  progress  which  would  otherwise 
havf  been  made  in  the  development  of  compressed-air 
power.  Now,  however,  the  science  and  practice  connected 
with  the  production  and  utilisation  of  compressed  air  as  a 
motive  power  are  well-known,  and  here  we  must  not  omit  to 
add  that  the  way  in  which  compressed-air  power  is  utilised 
on  the  Shone  System  enables  its  users  to  get  the  highest 
possible  degree  of  efficiency  out  of  it.  On  the  Shone 
SystL-ni  the  air  before  it  does  the  work  of  which  it  is 
capable  does  not  actuate  an  executive  engine,  thereby 
losing  all  the  air  and  power  necessary  to  actuate  such 
executive  engine  or  pump,  but  it  is  wholly  employed  in 
doing  the  work  required    of  it.     Instead   of  pushing  the 

J>istunofan  executive  engine  or  pump  backwards  and 
brwards  when  it  is  admitted  into  the  Ejectors,  it  pxishes 
the  sewage  itself  out.  The  sewage  in  the  Ejector  thus  be- 
comes a  piston,  which  is  driven  downwards  by  pneumatic 
pressure  out  of  the  Ejector.  When  the  full  charge  of 
sewage  has  been  ejected,  the  charije  of  compressed  air 
which  has  ejected  it  escapes  into  the  atmosphere  through 
the  exhaust  ports  of  the  automatic  gear.  The  compressed 
air  does  not,  as  some  have  ima<;ined,  follow  the  sewage 
into  the  outlet  pipe  or  sewer.  If  it  were  allowed  so  to  do, 
it  would  get  mixed  with  the  sewage  in  the  outlet  sewer, 
andbeasourceofgreat,  if  not  unsurmountable  difficulties, 
as  it  would  collect  at  certain  points  in  the  outlet  sewage 
main  and  contract  the  bore  of  the  pipe,  making;  it  impossi- 
ble to  discharge  sewage  full  bore  right  away  to  the 
outfall  as  it  is  intended  to  do.  It  would  lengthen  this 
Report  unnecessarily,  and  it  would  answer  no  purpose  for 
the  general  reader,  if  we  entered  into  a  full  disquisition 
of  the  economies  of  the  Shone  System  and  entered  into 
calculations  to  show  that  compres.sed  air  utilised  through 
the  medium  of  the  Ejectors  will  not  only  compare  favour- 
ably with  steam  power  employed  for  water-pumping  pur- 
poses, but  that  it  will,  when  pumping  power  or  its  equi- 
valent is  refjuired  at  several  places  at  one  and  the  same 
time,  be  much  more  economical  than  steam  pumping.  Mr. 
Clark,  after  what  he  has  seen  of  the  Shone  System  in 
England,  will  be  able  to  explain  this  more  clearly  and 
ftillv,  verbally  to  you  than  we  can  in  this  Report. 

Bor  the  benefit  of  those  who  are  unacquainted  with  the 
way  in  which  power  is  derived  from  atmospheric  air,  we 
will  give  a  simple  illustration. 

If  we  had  one  cubic  foot  of  the  atmosphere  when  its 
pressure  was  147  lbs.  on  the  sf|uare  inch  in  a  cylinder, 
and  introduced  an  air-tight  piston  into  one  end  of  the 
c_\  '  Ki  other  end   being  closed   for   the  purpose  of 

c<'!  ,  g  the  one  cubic   foot   of  free   atmospheric  air 

into  half  a  cubic  foot,  we  should  find  that  the  operation 
would  result  in  our  having  half  a  cubic  foot  at  double  the 
atmospheric  pressure  of  14-71bs.,  equal  to  294  lbs.  on  the 
6C|uare  inch.  If  we  applied  this  half  of  a  cubic  foot  of 
compressed  air  to  the  surface  of  pewage  contained  within 
what  we  call  a  Pneumatic  Sewage  Ejector  of  a  capacity 
equal  to  half  a  cubic  fwjt,  the  spring-like  action  of  the  com- 
presf^ed  air  would  force  its  equivalent  volume  of  sewage — 
viz.,  half  a  cubic  fwjt — out  of  the  Ejector  to  a  height  of  .34 
feet,  which  is  the  height  of  a  column  of  water  that  a 
pressure  of  14-7  lbs.  on  the  square  inch  above  the  atmo- 
spheric pressure  will  balance.     This  is  the  principle  upon 


which  the  air  is  compressed  and  applied.  We  have  an 
inexhaustible  reservoir  of  air  in  the  heavens  to  draw  from. 
The  air  compressor  is  like  a  pump  which  draws  water 
into  it  by  suction,  and  forces  it  out  of  it  by  pressure. 
The  compressor,  however,  instead  of  drawing  water  into 
it,  and  forcing  it  out  of  it  again  into  the  rising  or  delivery 
main,  draws  atmospheric  air  into  it,  and  forces  it  out 
into  air  receivers  or  accumulators,  and  these  discharge  it, 
into  the  air-pipes,  which  carry  it  to  the  Ejectors.  The 
total  percentage  of  the  volume  of  compressed  air  which 
is  lost  in  actiuiting  the  automatic  gear  connected  with 
the  Ejector,  and  which  is  lost  in  clearance  and  otherwise, 
is  a  mere  bagatelle,  and  need  never  exceed  one  per  cent., 
and  as  it  is  applied  direct  on  to  the  surface  of  the  fluid 
its  whole  power  is  thus  exerted,  and  that  without  loss 
from  friction  due  to  the  expulsive  act  of  the  Ejector 
itself.  The  degree  of  economy  realisable  by  the  use  of 
the  Ejector  increases  as  the  number  of  stations  at  which 
it  is  desired  to  pump  increase,  because  it  matters  not 
how  numerous  and  widely  apart  the  Ejectors  may  be,  they 
can  be  operated  from  one  air-compressing  station  with 
the  same  facility  and  economy  practically,  and  with  the 
same  unerring  certainty  of  automatic  action  as  if  there 
was  only  one  Ejector  Station,  and  that  close  to  the  air- 
compressing  plant. 

The  following  table,  which  we  have  copied  from  the 
Engineer  of  the  27  th  June  1S84,  gives  estimates  calcula- 
ted on  the  basis  explained  in  the  article  on  the  Shone 
System  in  the  Engineer,  of  the  ratio  of  work  done  in 
raising  water  for  various  degrees  of  compression  from  one- 
half  to  four  atmospheres  absolute. 
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Columns  1  give  the  work  done  in  feet  and  pounds  by 
the  prime  motor  in    compressing  one  cubic  foot  of  free  air. 

Columns  2  give  the  work  done  in  feet  and  pounds  in 
net  weight  of  water  raised. 

Columns  3,  the  ratios  of  values  in  Columns  1  to  those 
in    Columns  2. 

Engineers  generally  estimate  the  power  which  steam 
pumping  engines  must  indicate  in  the  steam  cylinder  by 
doubling  the  calculated  horse-power  in  weight  of  water 
to  be  lifted  ;  and  although  we  find  from  the  above  table 
that  this  would  be  ^n  excessive  allowance  to  make, 
especially  for  low  lifts,  we  nevertheless  base  our  estimates 
for  Rangoon  upon  that  mode  of  getting  at  the  horse- 
power required. 

By  way  of  proving  to  you  that  pumping  is  a  necessity, 
and  that  the  sewa'.-e  of  Rangoon  cannot  be  got  to  Monkey 
Point  by  gravitation  alone,  we  have  prepared  the  longi- 
tudinal section  shown  on  Drawing  No.  8,  Diagram  B. — to 
follow.  The  dotted  line  below  the  surface  shows  the  incli- 
nation which  should  be  given  to  the  main  outfall  sewer  if 
the  sewage  were  passed  away  sanitarily  properly  to  the 
outlet  at  Monkey  Point,  and  the  outlet  was  always  free 
and  above  high-water  mark  at  that  point — a  thing, 
it  is  needless  to  say,  impossible.  The  law  of  hydraulics 
is  inexorable.  You  tnitst  lay  your  gravitation  sewers  at 
the  inclinations  indicated  by  the  red  dotted  line,  or  the 
sewage  will  never  flow  through  them  at  the  pace  known 
to  be  absolutely  necessary  to  render  them  self-cleansing, 
free  from  deposit,  and  ergo  free  from  dangerous  sewage 
smells.     But  you  would  decline  to  so  lay  them  because  of 
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the  expense  it  would  entail  in  cutting  the  trenches  and 
forming  the  connections  with  such  main  sewers,  to  say 
nothing  of  the  cost  of  sinking  a  shaft  and  pumping  the 
«ewage  to  high- water  mark,  as  you  would  be  obliged  to 
do  in  such  a  case,  after  it  arrived  at  Monkey  Point.  A 
project  of  this  kind  would  at  once  be  set  aside  as  being 
out  of  the  question  ;  so  also  would  be  the  alternative 
plan — that  of  lifting  the  sewer  bodily  above  the  surface 
and  carrying  it  on  an  embankment,  as  per  blue  dotted 
line  !  Besides,  this  latter  plan  would  necessitate  a  number 
of  pumping  engines,  otherwise  the  sewage  could  not  be 
got  into  the  gravitation  sewers  at  all !  But  by  the  project 
we  submit  to  you  the  sewage  will  flow  out  at  the  outlet 
at  Monkey  Point  as  fast  as  it  flows  to  the  22  Ejector 
Stations,  whether  the  tide  is  in  the  river  or  not.  Moreover, 
our  outfall  sewer,  instead  of  having  to  be  laid  at  im- 
practicable depths  below  the  present  surface,  as  per  red 
•dotted  line,  or  at  impracticable  heights  above  the  present 
■surface,  as  per  blue  dotted  line,  need  only  be  laid  at  the 
same  depth  below  the  surface,  as  your  water-mains  are 
laid.  The  way  in  which  the  Ejector  System  meets  these 
difficulties  will  be  seen  by  a  reference  to  the  Diagram  B, 
which  shows  that  our  outfall  sewer  follows  the  contour  of 
the  ground,  and  is  kept  at  a  uniformly  shallow  depth 
below  the  siirface,  as  if  it  were  a  water  or  gas  main.  Our 
outfall  sewer,  too,  instead  of  emitting  foul  and  dangerous 
sewage  gas  en  route  to  the  outlet,  as  a  gravitating  sewer 
could  not  fail  to  do,  under  the  very  best  conditions  as  to 
ventilation,  would  be  as  devoid  of  sewage  effluvia  as  your 
"water-mains  are  ! 

The  estimate  made  by  Mr.  Clark  of  the  present  and 
prospective  populations  which  will  be  benefited  by  our 
sewerage  project  for  the  town  proper  enables  us  to  cal- 
culate the  power  that  mil  be  required  to  eject  the  sewage 
•on  the  Shone  System. 

(To  be  continued.) 


AUGIER'S   SUGAR  CANE-MILL, 


A  SCRAP. 
The  Right  Hand  and  the  Left. 

It  is  a  curious  fact  that  every  nation,  savage  or  civilised, 
has  chosen  to  regard  the  right  hand  as  more  honourable 
than  the  left.  I  think  the  following  considerations  help 
to  explain  this  point.  Savages  always  exalt  the  art  of  fight- 
ing over  ordinary  peaceful  industries.  Also,  either  by 
passing  through  the  phase  of  cannibalism  or  in  the  ordi- 
nary course  of  their  contests,  they  acquire  a  good  idea  of  the 
inside  of  their  bodies.  They  are  not  like  a  lady  who  re- 
cently wrote  the  following  remonstrance  to  the  mistress 
of  a  school  where  her  daughter  was  learning  physiology — 
and  perhaps  showing  off  her  new  acquirements  to  the 
astonishment  of  the  domestic  circle  : — 

"  Dear  Miss  C, — Please  do  not  let  Mary  Ann  learn  any- 
thing more  about  her  inside.  It  isn't  any  use  and  be- 
sides it's  rude." 

Savages  generally  differ  from  Mary  Ann's  mamma  in 
thinking  that  a  knowledge  of  one's  inside  is  of  use. 
Long  before  chain  armour  was  invented,  they  had  dis- 
covered that  a  poke  with  the  spear  would  be  more  danger- 
ous on  the  left  side — where  the  heart  is — than  on  the  right. 
They  naturally,  therefore,  shielded  their  left  sides  with  the 
left  arm  or  with  such  a  regular  shield  as  savatres  can 
easily  make  out  of  the  skins  of  wild  animals.  Thus  the 
right  hand  became  the  hand  to  hold  the  sword  or  spear. 
The  spear  hand  which  dealt  the  fatal  blow  to  an  enemy 
would  even  come  to  be  honoured  above  the  less  active  left 
hand.  The  reason  for  reserving  the  left  arm  for  defensive 
purposes  would  gradually  be  forgotten,  especially  when 
metallic  armour  freed  the  left  arm  or  when  gunpowder 
made  it  impossible  to  ward  off  the  coming  missile.  The 
warrior  would  naturally  use  his  most  honoured  hand  if 
he  wished  to  show  respect  in  saluting  a  warrior  friend. 
The  custom  thus  started  took  care  of  itself  and  now  a 
(non-military)  Hindoo  would  only  use  his  left  hand  to 
jsalute  if  he  wished  to  pay  a  mark  of  particular   dwrespect. 

A.  E. 


The  rollers  of  the  new  Oane-mill  shown  above  work  within 
the  frame,  and  their  axles  are  supported  by  suitable  bearings  on 
the  outside  of  the  frame.  On  one  side  the  axles  of  the  roller* 
project  sufficiently  to  allow  of  two  spur  wheels  to  be  keyed  on 
them,  and  these  interlock  and  give  motion  to  each  of  them. 
Over  the  topmost'spur  there  is  a  pinion  which  gears  with  it ; 
this  pinion  is  about  half  the  diameter  more  or  less  of  the  spur 
gear  with  which  it  interlocks.  A  shaft  with  suitable  bearing 
supports  the  pinion,  and  this  shaft  is  parallel  with  the  rollers 
and  their  axles.  On  the  side  of  the  pinion,  and  next  to  it  on 
the  same  shaft,  is  fixed  or  keyed  two  arms  projecting  at  right 
angles.  These  arms  are  weighted  at  their  extremities  and 
answer  the  purpose  of  a  fly  wheel ;  and  at  a  suitable  distance 
on  one  of  these  arms  is  fixed  a  handle  or  crank  for  giving  mo- 
tion to  the  machine. 

The  rollers  are  adjusted  by  two  vertical  screws  which  abut 
on  the  bearings  of  the  pinion  shafts  ;  these  in  turn  press  on 
the  bearings  of  the  topmost  roller.  A  guide  bar  placed  mid 
way  between  both  rollers  has  a  single  round  hole  for  the 
introduction  of  the  canes  one  at  a  time.  A  suitable  recep- 
tacle for  holding  the  juice  is  fixed  under  the  bottom  roller. 

Two  scrapers  made  of  thin  sheet  metal — one  on  the  guide 
bar  for  the  top  roller  and  one  on  the  juice  receptacle  for  the 
bottom  roller,  for  clearing  them  of  any  cane  trash  that  might 
adhere  to  them — complete  the  machine,   above  described. 

The  illustration  annexed  represents  the  Sugar  Cane  Mill. 
No.  1  is  the  cap  fixed  on  to  the  gas  standards  Nos.  3  3.  by 
bolts  and  likewise  fixed  to  the  pedestal  No.  2.  The  two 
rollers  Nos.  4  4,  are  turned  by  the  cog  wheels  Nos.  9  9,  which 
are  worked  by  the  pinion  No.  10,  to  which  is  attached  the 
fly  wheel  No.  11,  and  handle  No.  12.  Nos.  8,  8,  are  the 
regulating  screws,  No.  6,  the  single  cane  guide,  and  No.  5, 
the  juice  trough. 

The  advantages  claimed  are : — 1.  Monumotive  power 
applied  to  a  handle  or  handles  and  transmitted  by  suitable 
gearing  (toothed)  to  work  the  Mill.  2.  Horizontal  narrow 
rollers    sufficiently    broad     to   crush    one    cane  at    a    time. 

3.  Flanges  or  raised  edges  on  either  side  of  the  bottom 
roller,  its  use   is   to   conduct   the  cane  juice  to   the   trough. 

4.  The  use  of  gas-piping  for  the  standards  or  frame  where- 
by strength  with  lightness  is  secured  or  obtained.  5.  The 
general  combination  and  arrangement  of  parts  as  substantially 
set  forth  and  described. 
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Description. — Each  half  of  the  bucket  hinges  in  the 
centre  of  each  side,  so  that  each  cutting  ed;;e  describes 
a  circle  ckf  its  own,  and  in  so  doing  leaves  the  surface  of 
the  mud  nearly  Hat.  The  frame  on  which  the  half-buckets 
are  hinged  has  a  Btrou;.' heavy  .square  bar  securely  faateued 
to  it,  on  which  slides  the  automatic  gear. 

The  first  slide  on  this  shaft  Is  near  the  buckets  on 
which  the  two  chain  pulleys  are  fixed  and  a  lever  and  two 
links  are  attached  to  each  end.  The  end  of  the  links  are 
fixed  on  to  the  cutting  end  of  the  hinged  side  of  the  half- 
bucket,  which  when  the  chain  rises  the  first  slide  draws 
in  the  edges  of  the  half-buckets  to  the  centre,  thereby 
helping  to  close  the  ducket.  The  second  slide  has  four 
arms  attached,  two  ends  of  which  are  fixed  on  each  side  of 
the  bucket.  The  end  of  the  chain  which  goes  around 
the  pulleys  oq  the  first  slide  is  fastened  to  the  second 
elide,  which,  when  it  is  pulled  down  by  the  chain,  presses 
the  arms  on  to  the  bucket  which  together  with  the  pull, 
or  the  links,  on  the  first  slide  closes  the  bucket  and  holds 
H  tight  as  !  'htc  is  any  pull  ou  the  chain. 

On  thes*  .■  t  wo  paulsorhooks  are  attached,  which 

hare  a  counterbalance  weight.  These  clip  across  the  bar 
fixed  on  the  top  of  the  square  bar,  thereby  holding  up  the 
arms  attached  to  the  bucket. 

There  is  a  third  slide  on  the  bar  to  which  is  attached  a 
long  forked  hook  or  paul.  This  slide  is  also  attached  to  the 
second  slide  by  two  plates,  the  bottom  part  of  which  has 
»  slot  in  which  slides  the  bolt  which  fastens  it  to  the 
second  slide.  In  working  the  dredger  it  is  lowered  down, 
SB  shown  above,  the  two  small  hooks  that  catchin  the  top 
cross  bar  and  keep  the  dredger  open,  fall  back  directly  the 
buckets  U>\\c\\  the  ground.  The  rods  force  the  second 
stide  up  slightly,  which  relieves  the  weight  ofi'  the  hooks, 
•ad  the  counterbalance  weights  pull  them  from  over 
the  bar ;  the  chains  are  wound  up,  and  as  the  hooks  are  now 
hanging  out  of  gear,  the  second  slide  is  pulled  down,  and 
the  first  lifted  up,  which  closes  the  bucket ;  the  bucket  rises 
until  the  long  hook  catches  the  crane — jib.  It  is  then  swung 
over  the  place  where  it  is  requirefl  to  be  discharged,  the 
chain  is  lowere<I,  and  the  hook  caitches  the  jiband  pulls  up 
thf  second  slide,  whifh  opens  the  two  halves  of  the  bucket 
through  the  arms  which  connect  them.     As   the  bucket 


opens,  the  stjuaro  bar,  which  is  connected  to  the  centres, 
comes  down,  and  the  cross  bar  slides  under  the  smallhooks 
(which  are  brought  up  into  position  again  when  the  large 
hook  catches  the  jib),  the  chains  are  again  wound  up,  the 
large  hook  fjiUs  out  of  gear  and  the  dredger  is  lowered. 

The  advantages  claimed  for  this  excavator,  over  those 
of  other  inventors,  are  : — 

]st. — That  by  the  method  of  centering,  the  excavator 
when  open,  covers  one-and-a-half  times  more  area  than 
those    that  have  a  common  centre  for  both  jaws. 

2nd. — The  bite  is  shallow,  and  the  cutting  force  is 
pretty  even  throughout. 

3,(/. — The  power  is  multiplied  by  passing  the  chains 
over  the  puUies  connected  to  the  lower  cross-head,  and 
besides  the  advantage  of  almost  equalizing  the  cutting 
force  throughout  thebite,  the  dredger  allows  the  weight  of 
the  excavator  to  act  to  the  greate.st  advantage,  while  the 
jaws  are  closing,  and  if  worked  with  the  centre  bar  fixed  to 
the  crane  (as  is  also  possible)  the  power  obtained  forpene- 
tration  and  closing  is  enormous. 

4(A. — The  action  of  opening  and  closing  is  perfectly 
automatic.  The  head-piece  of  the  crane  (or  whatever 
is  used  for  hoisting)  is  arranged,  so  that  the  hook  of  the 
excavator  catches  on  it  when  hoisted  full  up.  If  the 
chains  (which  are  joined  and  form  one  before  reaching 
the  crane  or  winch  barrel)  are  then  slackened,  the 
bucket  opens  and  dischai-ges  its  contents.  The  same 
chain  is  then  hoisted  and  the  hook  which  previously 
held  the  dredger  up,  falls  out  of  the  perpendicular  just 
clearing  the  bar  ;  the  dredger  is  then  lowered,  but  is  not 
quite  opened  out ;  but  as  soon  as  the  cutting  edges  touch 
the  material  to  be  acted  upon,  it  opens  to  its  full  extent. 
This  opening  action,  which  is  caused  by  its  weight, 
automatically  raises  the  lower  set  of  hooks  above  the 
cro.ss-head,  with  which  they  were  in  gear,  and  they  are 
drawn  back  by  the  wei'jhts  at  the  end  of  levers  connect- 
ed to  them.  The  chain  now  being  hoisted,  causes  the 
bucket  to  close,  and  the  excavator  is  raised  until  the  top 
hook  gears  with  the  crane  top,  which  completes  the 
action. 

From  the  above  description  of  this  dredger,  it  will  be 
seen  that  the  lowering,  closing,  raising  and  discharging, 
are  all  controlled  by  one  chain.  The  price  for  6  cubic  feet 
capacity  is,  we  learn,  Rs.  500 ;  and  Messrs.  Burn  and  Co., 
Howrah,  are  the  sole  makers  for  India. 


REPORT  ON  THE  AUHIFEROUS  TRACTS, 

MYSORE. 

KoLAE  Series. 

(Continued  from  pnge  33.) 

iVo.  3  Series. — This  is  a  line  of  reefs  3  in  number  running 
parallel  to  each  other  passing  to  the  West  of  the"  Madras" 
Company's  property  along  the  rising  ground  over  "  Kolar," 
"  Mysore"  and  "  Urigam"  properties,  and  keeping  its  course 
to  the  West  of  the  "  Balaghaut,"  and  through  a  portion  of  the 
"  Nine  Reefs"  property,  crossing  the  public  road  from  Kolar 
road  station  to  Betamangalam,  West  of  a  small  anche  house 
or  runners'  hut  and  East  of  the  Karpenhalli  fuel  plantation, 
cutting  on  the  granite  band  that  runs  from  Mulbagal  to 
Karpenhalli.  This  series  of  reefs  was  worked  by  the  ancients 
in  3  places,  commencing  at  the  South,  first  to  the  West  of  the 
"  Kolar"  Company,  again  about  ^  mile  West  of  the  present 
"  Urigam"  mine,  then  again  to  the  North  of  a  watercourse 
leading  to  the  tank  on  the  North  of  the  "  Nundydroog" 
Company's  property,  the  extreme  north  working  on  this 
series  of  reefs  being  on  a  rising  ground  lying  to  the  North- 
Eaat  of  the  Karpenhalli  fuel  plantation.  This  last  working 
is  one  of  the  recent  ones  on  the  field  and  was  only  abandoned 
by  the  order  of  General  Cubbon.  The  latter  old  working 
and  the  reefs  surrounding  it  have  been  tested  by  Mr. 
Thomas  Bray  and  several  other  Australian  miners  who 
declared  it  to  be  one  of  the  most  likely  portions  of  this 
section  of  the  Kolar  gold  fields  to  yield  a  large  quantity  of 
gold.  After  Mr.  Thomas  Bray's  return  to  Australia  he 
wrote  several  times  about  this  old  working  and  the  country 
surrounding  it,  urging  on  me  the  advisability  of  opening  up 
this   old   mine   with    the  aid  of  a  few  friends,  but  not  to  let 
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it  into  a  large  company,  as  he  considered  it    a   very    valuable 
property. 

A'o.  4  Series. — This  series  commences  on  the  Western 
slope  of  Yerrakonda  Hill  in  the  Mysore  Territory  and  runs 
South  for  about  one  mile  to  thn  boundary  of  North  Arcot 
in  the  Kangundi  Zamindari  and  West  as  far  as  the  boundary 
of  the  "  Madras"  property.  The  first  old  working  on  the 
South  of  this  series  of  lodes  is  about  1  mile  due  South  of 
the  "  Madras"  Company's  buildings.  Here  a  great  number 
of  shallow  workings  have  been  made  on  a  small  hill  im- 
mediately South  of  this  Company's  property.  Tliese  old 
workings  are,  in  my  opinion,  upon  the  "  Champion  Reef." 
To  continue  a  description  of  these  workings  to  the  North, 
the  next  working  come  upon  is  under  a  trap  dyke  lying  about 
half  a  mile  South  of  the  old  ••  Madras"  Company's  buildings. 
The  Company  put  down  a  trial  shaft  at  thi.<i  old  working,  but 
I  fear  upon  the  wrong  side,  as  the  shaft  was  to  the  East  of 
the  old  workings,  while  the  dip  of  the  reef  was  to  the  West. 
Proceeding  North  as  far  as  the  old  camp,  another  large  old 
working  exists.  Here  the  '•  Madras  "  Company  first  started 
their  works  and  sunk  some  shafts.  Proceeding  still  further 
North  to  the  "  Kolar  "  property,  several  old  workings  exist 
on  this  lode  and  the  "  Kolar "  Company  are  now  working 
on  it.  From  here  to  "  Balaghaut "  to  the  North  are  several 
ancient  workings  which  are  well  known  now  to  the  various 
companies  to  which  the  properties  belong.  This  lode  or  reef 
is  called  the  "Champion  lode."  The  No.  II.  lode  of  this 
series  is  first  found  in  the  Mysore  Territory  close  on  the 
boundary  of  Kangundi  on  the  rising  ground  which  forms 
the  Western  slope  of  Yerrakonda  passing  to  the  East  of 
the  new  bungalows  of  the  "  Madras  "  Company  and  running 
North  through  the  "  Great  Southern  of  Mysore,"  "  Mysore 
Reefs"  and  "  Kolar"  Companies' lands  to  the  East  of  their 
present  workings,  and  those  of  the  "  Mysore "  Company, 
East  of  the  Urigam  Tank  through  the  "  Coromandal  "  block 
throui'h  the  East  corner  of  "Balaghaut"  crossing  the  public 
road  from  Bowringpete  to  Betamangala,  West  of  the  village 
of  Kamdepalli  and  under  the  tank  of  the  same  name,  pass- 
inc  again  North  into  the  "East  Byatarayaswamikonda"  block, 
and  butting  upon  the  granite  of  the  Mulbagal  Range  which 
runs  West.  The  old  workings  commence  on  this  lode  at  the 
Kangundi  boundary  and  are  to  be  found  airain  to  the  East 
of  the  new  bungalows  of  the  "  Madras "  Company.  This 
is  a  very  long  series  of  old  workings.  Another  old  working 
is  to  be  found  to  the  West  of  Mr.  Moon's  bungalow  in  the 
adjoining  property,  and  some  small  old  workings  in  the 
"Kolar"  Company's  land.  Passing  on  the  rising  ground  to 
the  East  of  the  "Mysore"  Company's  present  main  shaft,  this 
reef  is  again  worked  upon  the  "  Nundydroog"  property  and 
known  as  the  "TJrigum  Gani."  This  gani  or  old  working  lies  to 
the  North  of  the  present  "  Nundydroog "  working  and  near 
their  reduction  works.  This  is  one  of  the  recent  workings 
abandoned  by  the  order  of  General  Cubbon.  Several  small  old 
workings  are  also  to  be  found  on  this  reef  near  the  tank 
and  close  to  the  waste  weir  on  the  North-East  flank  of 
this  company's  property.  In  the  "  Coromandal  "  block  two 
small  old  workings  are  also  to  be  found  on  this  reef,  and  in 
the  extreme  North  of  the  "East  Byatarayaswamikonda" 
block,  this  reef  has  been  worked  again  by  the  ancients. 

Jfo.  5  Series. — This  series  of  reefs  commences  on  the  North- 
ern corner  of  Yerrakonda,  slightly  West  and  running  East  for 
about  one  mile  and  having  the  Butterpalli  village  about  its 
centre.  The  first  old  working  on  this  series  to  the  South  is 
upon  a  cross  reef  which  takes  an  Easterly  and  Westerly 
course  for  a  short  distance,  then  conforming  to  the  true  run 
of  the  whole  field,  viz.,  10°  West  of  North  or  3.50°.  This 
was  one  of  the  recent  old  workings  also  stopped  by  the  order 
of  General  Cubbon.  From  this  old  working,  when  declared 
to  contain  no  gold,  at  the  time  when  Mr.  Hoggin  was  Man- 
ager (not  by  hira,  but  by  his  miners)  I  picked  out  from  the 
surrounding  heaps,  several  pieces  of  quartz  containing  visible 
gold.  This  old  working  is  reported  by  the  natives  to  be 
of  very  great  value,  and  one  of  them,  who  was  quite  a  boy 
when  it  was  worked,  gave  me  a  very  fine  sample  of  quartz 
when  I  first  visited  the  field,  which  he  said  was  taken  out 
from  this  gani  (old  working).  This  reef,  with  four  more,  passes 
through  "Simon's"  and  "Middleton's  "  block  and  was  work- 
ed on  near  a  small  tank'  on  the  rising  ground  about  one 
mile  South  and  East  of  the  "Urigam"  Company's  works, 
taking  its  course  North  of  the  South-Eastern  boundary  of 
the  "  Urigam  "  property,  and  passing  along  the  South-Eastern 
boundary  of  the  "  Coromandal "  block.     The  reef  is  cut  off  by 


the  gneiss  at  Peddapalli.  It  again  occurs  to  the  North  and 
East  of  the  Kamdepalli  village,  butting  on  the  granite  of 
the  Mulbagal  range  to  the  North.  I  have  found  small  traces 
of  copper  in  the  centre  lode  of  this  series — the  only  copper 
I  found  in  this  district. 

(To  be  continued.) 


PRACTICAL  EULES  FOR  ESTIMATING. 

By  Lala  Ganga  Ram,  a.  m.  i.  c.  e.,  m.  i.  m.  e.,  Executive. 
Engineer,  P.  W.  D.,  Panjab. 

1.  To  find  the  length  of  any  curve  : 

Add  the  chord  and  the  versed  line. 

This  will  be  found  quite  near  enough  for  all  prac- 
tical purposes  in  ordinary  calculations.  Perhaps  in 
estimating  big  bridges,  it  would  be  better  to  go  into  the 
theoretical  method,  but  even  then  the  results  obtained 
by  the  above  rule  will  be  found  useful  for  checking  the 
figures  obtained  by  the  other. 

2.  To  find  the  area  of  any  curve  : 

Multiply  the  chord  and  the  vemed  line  and  t<il-p  •2!3rds. 

This  is  also  an  approximate  rule,  and  as  already  re- 
marked in  the  first  case,  should  only  be  used  for  checking 
purposes  in  the  estimates  of  big  bridges. 

Example  : — 


(a)  For  calculating  brickwork,  we  want  the  length  of 
the  mean  arc. 

Mean  chord  =  11'  (a  little  under) ; 

Mean  versed  line  =  3' ; 

.'.  Mean  length  of  arc  =  14'. 

The  correct  result  obtained  by  a  long  process  is  13'1. 

{b)  For  the  purposes  of  deductions,  to  find  the  area 
of  the  above  segment. 

By  the  above  rule,  area  required  =  10  X  2 J  X  f 

=17. 
Correct  figure  18. 

Generally  speaking,  the  length  is  required  to  find  the 
contents  of  masonry,  and  the  area  for  the  purposes  of 
deductions.  The  practical  rules  above  "iven  will  give  re- 
sults slightly  in  excess  in  the  former  case  and  slightly 
under  in  the  latter.  The  error  will  therefore  be  always 
on  the  safe  side,  and   quite   inappreciable  in  many  cases. 

The  rules  are  equally  applicable  to  curves  of  all 
shapes,  circular,  elliptical,  parabolic,  &c.,  &c. 

3.     To  find  the  iveight  of  iron  work  : 

It  often  happens  that  we  find  ourselves  without  Moles- 
worth  or  any  other  professional  companion,  and  at  the 
same  time  we  have  to  calculate  the  weight  of  a  piece  of 
ironwork.  A  very  good  practical  rule  is  given  for  this,  in 
Rurkee  "  Treatise  on  Civil  Engineering,"  to  which  I  would 
call  the  attention  of  the  Profession,  and  which  can  be  easily 
committed  to  memory. 

"  Ten  times  the  sectional  area  in  inches  gives  the 
weight  in  lbs.  per  yard." 


For  instance  take  a   piece  of  T  iron.      ^~ 
The  sectional  area    =(5-|-4)  |— (|)-  '^^^CI 


-5- 


=   4-5 
—  -2.5 


=  4-25 
weight  per  yd.  =   42".5  lbs. 
do.     per  foot  =  14*17  „ 


G.  R. 
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NOTES  FROM  HOME. 
(From  0>a-  Own  Corrtsfondent.) 

Thk  report  of  Uw  Committee  appointed  to  frame  a  scheme 
for  the  Imperial  Institute  has  been  published  to-day.  It  is 
recommended  that  the  Institute  be  divided  into  two  sections, 
one  for  India  and  the  Colonies,  and  one  for  the  United  King- 
dom. The  CommitUHj  advi«e  that  the  South  Kensington  site 
be  adopted,  pointing  out  that  whilst  this  may  be  secured  for 
Tirtoally  nothing,  the  cost  of  the  ground  alone  in  a  more 
oeatral  position  would  amount  to  at  least  half  a  million,  which 
would  probably  so  cripple  the  finances  as  to  leave  an  inade- 
quate turn  for'the  erection  of  the  necessary  buildings.  There 
is,  however,  a  strong  feeling  existing,  not  only  in  London,  but 
in  India  and  the  Colonies  against  the  South  Kensington  site 
and  in  favour  of  a  more  central  position,  and  there  is,  there- 
fore, no  doubt  that  this  recommendation  of  the  Committeo 
will  meet  with  opposition. 

The  Committee  in  their  Report  give  some  interesting  details 
of  the  C03U  of  various  sites  in  the  Metropolis.  It  appears 
that  the  five  acres  secured  for  the  new  Admiralty  are  valued 
»t  je820,0O0  or  over  £160,000  an  acre.  The  vacant  plot 
of  land  in  Charles  Street  by  the  India  Office  would  cost  at 
least  £125,000,  and  2^  acres  on  the  Thames  Embankment 
were  offered  for  £400,000. 

The  lichting  of  trains  by  electricity  is  making  further  pro- 
gress. The  London,  Brighton  and  South  Coast  Railway,  who 
have  had  ninning  for  some  time  past  a  suburban  train  lighted 
by  electricity,  have  now  resolved  to  extend  this  experiment ; 
whilst  at  the  same  time  a  careful  trial  of  oil  lighting  under  ap- 
proved appliances  will  be  made.  On  the  Istof  January  twelve 
•elected  trains,  which  have  been  fitted  up,  will  commence 
running  ;  six  of  these  will  be  lighted  with  the  electric  light, 
and  the  remainder  with  lamps  supplied  with  colza  oil  and 
wicks  of  the  best  quality  carefully  selected  and  trimmed.  In 
the  electric  lighting  system,  the  dynamo  is  driven  from  the 
axle  of  the  guard's  van  by  the  momentum  of  the  train  itself, 
thus  filling  the  accumulators  in  the  same  van.  The  result 
.  of  this  experiment  will  be  looked  forward  to  with  interest 
by  all  Engineers.  The  cleanliness  and  brilliancy  of  the  elec- 
tric light  are  strongly  in  its  favour,  and  if,  after  this  e-xhaus- 
tive  experiment,  it  is  found  that  the  constancy  of  the  light 
can  be  relied  on,  a  most  important  advance  in  the  lighting 
of  railwar  trains  will  be  attained. 

Sir  Thomas  Douglas  Forsyth,  who  died  at  Easthoume  on 
17th  Decemljer,  was  well-known  in  connection  with  Indian 
affairs,  was  liorn  at  Liverpool  in  1827.  He  entered  the  B.  C.  S. 
in  1848,  and  in  recent  years  took  a  great  interest  in  Railway 
matters,  being  Chairman  of  the  Southern  Mahratta  Railway 
Co.  and  a  Director  of  the  East  Indian  and  Scinde,  Punjab 
•ad  Delhi  Railways. 

The  traffic  returns  of  the  English  Railways  are,  on  the 
whole,  fairly  satisfactory,  and  seem  to  show  that  there  is  some 
ground  for  the  general  hope  that  the  long  depression  of  trade 
is  now  showing  signs  of  passing  away.  Up  to  the  present  date 
the  lAncasbire  and  Yorkshire  Railway  shows  an  increase  on 
the  half-year  of  £75,39.5  over  the  corresponding  half-year  of 
£875.  The  London  and  North- Western  has  an  increase  for  the 
■ame  period  of  £60,268.  The  London,  Brighton  and  South 
Ooast,  £49,627  ;  the  London,  Chatham  and  Dover  and  South- 
Eastern  about  £26,000  each,  and  the  Great  Eastern  almost  a 
■irailar  increase  ;  but,  on  the  other  hand,  the  Midland,  the 
pioneer  of  cheap  fares  and  third-class  facilities,  has  a 
decrease   of  £120,399  and  the  North-Eastern  of  £46,092. 

The  first  half  of  the  new  Exchange  station  at  Liverpool 
was  opened  last  week.  It  has  frontages  to  Titheburn  Street 
and  Bixteth  Street  and  is  built  of  stone  and  granite  in  the 
Italian  style.  The  approaches  to  the  platforms  from  both 
thoroughfares  are  on  extremely  gentle  gradients,  and  are  a 
vast  improvement  on  the  old  steep  inclines  and  numerous 
■tepf  by  which  the  passengers  had  to  get  to  the  platforms. 

A  novel  engineering  experiment  w«s  accomplished  at  Bolton 
recently  by  Messrs.  Kershaw  at  their  Derby  Street  Mills. 
They  have  for  some  time  \>een  in  want  of  extra  accommoda- 
tion in  connection  with  this  mill,  and  as  the  site  is  limited 
the  firm  conceived  the  idea  of  underpinning  the  whole 
of  the  present  building  and  constructing  beneath  it  an 
entire  new  story.  The  present  building  is  three  stories  high 
and  the  machinery  and  shafting  in  each  story  have  been 
running  as  true  as  ever  daring  the  whole  time  of  the 
alteration. 

Experiments  have  lately  been  made  with  a  submarine 
Tessel,  named  the  Nautilus,  now  lying  in  the  Tilbury  Dock, 


and.  as  far  as  space  and  circumstances  permit,  the  trials  go  to 
show  that  in  these  the  inventors  have  at  least  demonstrated 
the  feasibility  of  a  submarine  boat.  The  Nautilus  is  cigar- 
shaped  with  a  look-out  or  conning  tower  on  the  top,  2  feet 
high,  with  peep-holes  on  each  side.  Her  dimensions  are 
6ii  feet  long  and  11  feet  from  the  top  of  the  tower  to  the  keel. 
The  peculiarity  of  the  invention  is  in  the  mechanism  by 
which  she  is  floated  or  submerged,  the  principle  being  that 
of  contraction  and  expansion  suggested  by  the  muscular  ac- 
tion offish.  On  each  side  of  the  hull  are  four  apertures  from 
which  four  cylinders,  two  feet  in  diameter,  are  projected 
18  inches.  When  they  are  out,  the  displacement  of  the 
vessel  is  of  course  proportionately  increased  and  the  vessel 
rises  to  the  surface,  and  when  they  are  withdrawn  the  buoy- 
ancy decreases  and  it  gradually  sinks.  These  cylinders  are 
worked  by  screws  with  a  wheel  or  lever  power  which  can  be 
turned  by  hand  or  electricity.  As  an  auxiliary  to  the  pro- 
jectors the  Nautilus  is  fitted  with  water  biillast,  which  may 
be  pumped  out  if  necessary,  and  in  the  case  of  an  absolute 
break  down  a  heavy  keel  can  be  displaced,  enabling  the  vessel 
to  rapidly  rise  to  the  surface.  It  is  said  that  the  Nautilus 
can  run  eight  or  ten  knots  an  hour,  and  carries  electrical 
power  in  her  batteries  capable  of  runnng  eighty  altogether. 
The  inventors  are  very  sanguine  as  to  the  future  of  this 
vessel  and  of  the  system  which  she  represents.  All  that  need 
be  said  here  is,  that  the  experiments,  witnessed  by  officials  and 
experts,  demonstrate  the  adoption  of  those  principles  which 
makes  the   ship  a  novelty. 


BURMA. 
(From  Our  Own  Correspondent.) 

Progress  is  steadily  being  made  in  the  direction  of  the 
Mandalay-Toungoo  Railway.  The  construction  from  11 J  to 
the  41 1  mile  from  Mandalay  is  now  taken  in  hand,  and  Mr. 
T.  E.  Owen,  Executive  Engineer,  is  pushing  on  |the  earthwork, 
&c.,  while  rolling  stock  and  iron  works  for  bridges,  &c.,  is 
fast  coming  in  from  England.  Mr.  W.  Algie,  lately  on 
embankment  duty  in  Egypt,  has  arrived,  and  it  is  believed 
will  be  sent  to  superintend  the  breach  filling  of  the  Mandalay 
Bund,  which  was  lately  a  sore  subject  to  the  Public  Works 
officials  at  that  place. 

The  Royal  Engineers  under  Lieut.  Ellis  of  the  Submarine 
Defence  Works,  are  now  blowing  up  the  wreck  of  the  S.  S. 
Shicaylriuno  which  lies  in  the  channel  opposite  Monkey 
Point,  below  5  fathoms  at  low  water.  Dynamite  is  being 
used  for  this  purpose,  and  as  this  explosive  is  a  novel  one 
to  this  Port,  every  precaution  is  being  taken  for  the  safety 
of  all  concerned  ;  and  the  proceedings  are  watched  by  scien- 
tific and  professional  men. 

A  new  company  has  been  formed  called  the  "  British  Burmah 
Construction  Company,"  the  Local  Agent  being  Mr.  Robert  Gor- 
don, a  retired  Executive  Engineer  of  this  Province.  He  is  now 
en  route  to  the  Ruby  Mines  in  Upper  Burmah,  accompained  by 
the  stone  expert,  Mr.  Streeter,  Jr.,  from  London,  and  also  a 
few  mining  and  mechanical  Engineers.  This  company  has  ob- 
tained the  leiiKe  of  the  mines  from  the  Supreme  Government, 
at  a    yearly  rental  of  4 J  lakhs. 

At  a  recent  public  entertainment  given  at  this  station,  the 
Royal  Engineers  treated  us  to  a  display  of  the  electric  light, 
but  the  attempt  was  a  failure.  A  5  H.  P.  portable  engine 
being  used  as  the  motive  power,  connected  with  the  dynamo 
machine,  by  means  of  belting,  which  was  found  insufficient, 
although  the  bearings  on  the  shaft  of  the  machine  were  so 
great  as  to  bend  it. 

One  of  the  most  enterprising  gentlemen  of  this  city 
kindly  showed  me  a  small  machine  which  he  uses  suc- 
cessfully for  the  same  purpose,  and  I  have  pleasure  in 
bringing  it  to  the  notice  of  your  readers.  The  Engine 
is  only  a  2  H.-P.  "  Compression  Gas  Engine,"  horizontal 
in  type.  It  has  2  fly  wheels,  and  makes  a  working  stroke 
every  revolution.  The  governor  regulates  the  amount  of 
gas  before  every  stroke.  Economy  appears  to  be  the  rule. 
The  engine  is  noiseless  ;  durabilty  is  stamped  on  the  whole  appa- 
ratus, and  its  best  feature  is  that  it  requires  no  heavy  founda- 
tion to  rest  upon  ;  it  only  weighs  18  cwt  and  costs  about 
Rs.  1,C00. 

The  Iron  Jetty  and  Pontoon  lately  contracted  for  by 
Messrs.  John  King  <fe  Co.  for  Rs.  7, .'500  has  been  very  satis- 
factorily erected  by  Mr.  Simpson,  a  representative  of  this  firm, 
and  the  structure  is  a  decided  improvement  on  similar  works 
at  this  Port. 
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PUBLIC  WORKS  DEPARTMENT. 
India,  January  22nd,  1887. 
Major  A.   D.    McArtliur,   R.E.,  Superintending   Engineer,  3r(l 
class,  temporary  rank,  Bengal,  reverted  to  his  substantive  rank  of 
Executive   Engineer,  1st  grade. 

The  services  of  Captain  J.  Burn  Murdoch,  E.E.,  Executive 
Engineer,  4th grade,  sub.  pro.  tern.,  and  Officiating  Deputy  Consult- 
ing Engineer  for  Railways,  Bombay,  are  placed  temporarily  at  the 
disposal  of  the  Military  Department. 

Punjab,  January  20, 1887. 

The  following  temporary  transfers  have  been  made: — 

Mr.  H.  V.  S.  Baker,  Executive  Engineer,  3rd  grade,  to  the  1st 

Division,  Bari  Doab  Canal,  which  he  joined  on  the  29th  November 

1886. 
Mr.  W.  P.  Brodie,  Executive   Engineer,   2nd  grade,  to   the  1st 

Division,  Bari  Doab  Canal,  which  he  joined  on  the  2l8b  December 

1886. 

Madras,  January  18,  1887. 
.Mr.  J.   Traill,   Executive  Engineer,  3rd  grade,  sub.   pro.  tern., 
is  granted   six  months'  special   leave  on  private  affairs  from  date 
of  departure,  under  section  61  of  the  Civil  Leave  Code. 

Mr.  W.  Jopp,  Executive  Engineer,  4th  grade,  temporary  rank, 
is  granted  furlough  for  fifteen  months  from  or  after  1st  April 
1887,  under  section  50  of  the  Civil  Leave  Code. 

Bombay,  January  20, 1887. 

Mr.  H.  W.  Warden  to  act  as  Under-Secretary  to  Government, 
P.  W.  D.  (Railway),  until  further  orders,  vice  Colonel  K.  A. 
Jopp,   E.E  ,  proceeded  on  special  leave. 

Mr.  D.  Ffolliot  Powell,  class  IV.  of  the  Superior  Revenue  Estab- 
lishment of  State  Railways,  attached  to  the  Rajputana-Malwa 
Railway,  has  been  granted  leave  on  medical  certificate  to  Europe 
for  one  year  from  such  date  as  he  may  avail  himself  of  it. 

Colonel  J.  G.  Lindsay,  R.E.,  Chief  Engineer,  Southern  Mahratta 
Railway  Company,  is  granted  special  leave  out  of  India  for  six 
months  from  4th  March  1887. 

N.-W.  P.  and  Oudh,  January  22, 1887. 

Mr.  H.  C.  E.  Vernon,  Executive  Engineer,  3rd  grade,  Lucknow 
Provincial  Division,  is  granted  extraordinary  leave,  without 
allowances,  for  two  years,  under  chapter  II.,  section  16  of  the 
Civil  Leave  Code,  6th  edition,  with  effect  from  the  Ist  March 
1887,  or  subsequent  date. 

Irrigation  Branch. 

Mr.  C.  Hill,  Assistant  Engineer,  l»t  grade,  has  been  granted 
by  Her  Majesty's  Secretary  of  State  for  India  furlough  to  19th 
October  1887,  in  extension  of  the  furlough  granted  him  in  Notifi- 
cation No.  C.2614E.I.,  dated  12th  October   1886. 

Mr.  H.  .7.  Strickland,  Assistant  Engineer,  1st  grade,is  transferred 
from  the  Narora  to  the  Etawah  Division,  Lower  Ganges  Canal. 

Mr.  H.  J.  Bacon,  Assistant  Engineer,  Ist  grade,  sub.  pro.  tern.. 
Northern  Division,  Ganges  Canal,  passed  the  Lower  Standard 
Examination  in  Hindu.stani  on  the  4th  October  1886. 

Mr.  H.  G.  Boyce,  Executive  Engineer,  4th  grade,  sub.  pro.  tern 
IS,  on  return  from  furlough,    posted  to  the  3rd   Circle,   Irrio-ation 
Works.  ° 

Mr.  G.  T.  Anthony,  Assistant  Engineer,  1st  grade,  Betwa  Canal 
ft  transferred  to  the  1st  Circle,  Irrigation    Works. 

Mr.  W.  B.  Gordon,  Assistant  Engineer,  1st  grade,  Eastern 
Jumna  Canal,  is  transferred  to  the   2nd   Circle,  Irrigation  Works. 

„r     ^    CI    T,      Burma,  January  15, 1887. 

Mr.  P.  £.  Raven,  Assistant  Engineer,  2nd  grade,  Amherst 
Division,  reported  his  return  to  duty  from  privilege  leave  on  the 
afternoon  of  the  28th  December  1886. 

Mr.  W.   Algie,   Executive    Engineer,  3rd   grade,  sub.  pro  tern 
reported   his   arrival  at  Rangoon   on  the   forenoon   of  this   date 
and  is  posted  to  the  charge  of  the  Pegu  Division. 

Mr.  M.  R.  Lackersteen,  Executive  Engineer,  2nd  crade 
reported  his  arrival  at  Rangoon  on  the  forenoon  of  this  date 
and  is  posted  to  the  charge  of  the  Arakan  Division. 

Mr.  T.  Concannon.  Executive  Engineer,  4th  grade,  temporary 
rank,  reported  his  arrival  at  Rangoon  on  the  forenoon  of  the  27th 
November  1886. 

Mr.  Concannon's  .services  are  placed  at  the  disposal  of  the 
Superintendent  of  Works,  Upper  Burmah. 

T,       o  I  .P^V\^^^  Provinces,  January  20, 1887. 

Rao  Sahib  Ishwari  Prasad,  B.A.,  Assistant  Engineer,  was 
relieved  of  his  duties  in  the  Nagpur  Division,  on  the  forenoon  of 
the  11th  idem.  Rao  Sahib  Ishwari  Prasad,  B.A.,  Assistant  Engi- 
neer, reported  his  arrival  at  Raipur  on  the  afternoon  of  the  13tli 
idem. 

Bengral,  January  26, 1887. 

General. 
Baboo  Krishna    Chundra    Bandopadhya,    Assistant    Engineer 
Ist  grade,  IS  granted   three  months'  leave  on   medical   certTficate 
in  extension  of  the  leave  granted  to   him   in  Notification  No.   279 
of  the  20th  July  1886. 

Irrigation. 

*\}^lk  7'  "'m^'^"''^'-  ^■'■'''*"«"'*  Engineer,  1st  grade,  attaf>hed  to 
the  Mahanuddy  Division,  passed  the  Lower  Standard  Examination 
in  Hindustani  on  the  3rd  instant. 


Spkoifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home  De- 
partment : — 

20tli  January  1SS7- 

134  of  1886. — Henry  Hamilton  Remfry,  Solicitor  and  Patent  Agent, 
of  5,  Fancy  Lane,  Calcutta. — For  improved  subslitutta 
for  leather,  applicahU  for  drioiiig  heltn,  hoot  and  nhoe 
solex,  roverinr/  machine  rollers,  and  other  uses. 

161  of  1S86. — George  Gautliier,  of  Hazaribagh,  in  the  Province  of 
Bengal,  Silk  Spinner,  for  new  processes,  and  new 
applications  of  existing  processes. — For  all  descrip- 
tions of  cocoons  in  the  stifling,  disintegrating,  hoiliiuj, 
steaming,  and  reeling  into  raw  silk  or  tram, 

221  of  1886. — Richard  Olpherts,  of  Ardee,  Ireland,  Esquire. — For 
improvements  in  the  means  or  apparatus  for  oxidizing 
indigo. 

222  of  1886. — Richard  Olpherts,  of  Ardee,  Ireland,  Esquire. — For 
improvements  in,  or  relating  to,  indigo  presses. 

223  of  1886-— Alfred  Ben6  Upward,  Electrical  Engineer,  of  10,  Tal- 
garth Road,  West  Kensington,  and  Charles  William 
Pridham,  Physician,  of  10,  Cromwell  Crescent  West 
Cromwell  Road,  both  in  the  County  of  Middlesex, 
England. — For  improvements  in  galvanic  batteries  and 
in  the  application  of  the  same  to  electric  lighting  and 
other  uses. 

231  of  1886. — James  Milne  of    the  Firm   of  Milne  Brothers    of  the 
Town    and   County     of    Aberdeen,     North   Britain, 
Grain  and  Produce  Merchant. — For  improvements  in 
apparatus  for  drying   malt    grain,  seeds,    and  other 
analogous  vegetable  products. 
237  of  1886-  — Peter  Smith  Swan  of  Calcutta,  in  the  Empire  of  India, 
Jute  Manufacturer. — For  increasing  the  efficiency  of 
furnaces  used  for  heating  air  applicable  to  that  class  of 
furnaces  in  which  the  air  is  heated  by  contact  with  sur- 
faces,   the   other  side   of  tvhich  is  in  contact   with  the 
fiame  or  hot  gas  of  the  furnace. 

SELECTED  ABSTRACTS  OF  EECENT  BRITISH  SPECiriCATIOBS. 

Improvements  in  Electrical  Locking  Apparatus  for  the 
working  of  Trains  on  Double  and  Single  Lines  on  Railways 

and  for  other  purposes.— No.  10,952  (1886).— C.  F.  Spagnoletti. 
The  principal  object  of  this  apparatus,  which  is  the  invention  of  the 
well-known  Electrical  Engineer  to  the  Great  Western  Railway  Company, 
is  to  render  it  impossible  for  a  signalman  on  a  railway  to  work  a  signal 
for  running  trains  at  stations,  junctions,  or  crossmgs  without  the  co- 
operation of  the  signalman  at  the  block  station  in  advance,  who  is 
himself  controlled  by  the  arrival  at  or  departure  of  the  train  from 
a  given  point,  near  his  station. 

A  further  object  of  the  invention  is  to  render  it  impossible  for  a  signal- 
man to  work  points  and  signals  for  certain  roads  or  siduigs  for  shunting 
purposes,  if  they  conflict  with  one  another,  or  for  a  train  to  leave  a 
station  or  pass  a  given  signal,  if  the  said  signal  is  not  lowered  for  it. 

A  complete  set  of  the  apparatus  for  one  "  block,"  on  a  single  line  of 
railway,  consists  of  an  instrument  enclosed  in  a  case  and  placed  in  each 
cabin,  to  be  operated  by  the  signalman,  locking  mechanism  attached  to 
the  required  signal  levers,  and  a  treadle  electrical  contact  disconnector 
operated  by  a  passing  train.  For  a  double  line  the  number  of  instru- 
ments will  be  increased  in  proportion. 

It  would  be  diflicult,  without  the  aid  of  drawings,  to  give  a  detailed 
description  of  the  construction  of  the  mechanism  of  the  various  parts 
of  the  apparatus,  but  some  idea  of  the  value  of  the  invention  may  per- 
haps be  derived  from  the  following  explanation  of  its  practical  working: 
Let  the  stations  at  the  ends  of  the  block  be  called  A  and  B,  and  let 
it  be  supposed  that  a  train  at  A  requires  to  pass  to  B,  A's  starting 
signal  lever  being  locked,  the  signal  cannot  he  lowered,  but  on  A 
sending  a  bell  signal  to  B,  B,  if  the  luie  be  clear,  will  depress  a 
plunger  in  his  instrument,  which,  by  completing  an  electrical  circuit, 
releases,  through  the  action  of  an  electro  magnet,  A's  lever  lock  and 
enables  his  signal  to  be  lowered.  The  instrument  is  so  constructed 
that  the  plunger  at  B  is  now  automatically  locked  and  cannot  again  be 
used  to  unlock  A,  until  the  train  has  passed  the  treadle  contact  break- 
er at  B.  This  apparatus  is  not  affecteil  directly  by  the  train,  but  is 
placed  under  the  rail,  and  the  depression  or  .vibration  of  the  rail  under 
the  passage  of  the  train,  affects  a  specially  arranged  lever,  which 
breaks  the  circuit  previously  established  by  the  plunger,  and  in  so 
doing  releases  the  plunger  and  enables  it  again  to  be  used,  in  the  same 
manner  as  before.  The  signal  lever  is  automatically  locked  by  the 
action  of  replacing  it  to  danger.  Various  discs  are  provided  in  the 
instruments  and  automatically  worked  in  connection  with  the  plungers, 
treadle  contact  breaker,  and  lever  locks,  and  exhibit  "  train 
on  line,"  "line  clear,"  "train  arrived,"  "lock  on,"  "lock  off," 
or  other  required  notifications.  If  the  instruments  are  arranged 
for  "single  line"  working,  they  are  so  constructed,  that  when  B 
has  depressed  his  plunger,  allowing  A  to  send  a  train  to  B  as 
just  described,  he  also,  by  means  of  the  current,  locks  A's  plunger,  so 
that  A  cannot  take  off  B's  lock,  and  therefore  trains  cannot  enter  the 
same  block  from  opposite  directions.  In  practice,  the  circuits  which  are 
completed,  do  not  directly  perform  the  various  operations  required, 
but  actuate  polarised  relays,  which  close  local  circuits  for  the  purpose. 
When  it  is  required  to  render  it  impossible  for  a  train  to  proceed  on 
the  main  line,  if  the  driver  wilfully  passes  the  signal  at  danger,  facing 
points  are  so  connected  with  the  signal  lever,  that  the  train  would  in 
such  case  be  shunted  on  to  a  siding. 

We  understand  tliat  this  aparatus  of  Mr.  Spagnoletti's,  which  fg 
really  an  improvement  upon  and  development  of  a  former  patent  of 
his,  is  already  in  successful  work  upon  several  parts  of  the  Great  West, 
ern  System. 
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RICK  MILL  FORSALE  OR  LEASE. 

The  Port  Cassiko  akd  Lasd  Im- 

PROVSMKST  Co.,   Ld. 

This  Company  is  desirous  of 
•itlier  aelUug  or  leuinR  it«  R«««  Mill 
ritokted  at  CanoinK.  Th*  Mill  if  ths  largest 
{a  Aiu,  baing  capable  of  turuiug  out  daily 
1,000  htgt  of  cargo  or  800  baga  of  fina  white 
aiBiiBii  table  Rioe.  The  MachiDery  U  in  per- 
fect working  order,  hariog  been  in  work 
np  to  the  month  of  July  last,  and  ooniiata 
«f  nearly  new  Qalloway  B»ileT«,  a  pair  of 
■aginee  in  excellent  order,  and  all  complete 
ifyliaiteee  neoeaaaiy  for  faoniug,  sieTiuK, 
(mdiag,  and  poliahing  operations.  Attached 
to  the  Mill  are  store  and  office  rooms,  and 
two  very  Urge  godowos  for  storing  »  large 
quantity  of  Pahdy,  Rice  and  Hilling  stuffs. 
The  Mill  is  situated  in  the  midst  of  exten- 
■re  paddy  land*,  and  on  the  banks  of  a  river 
where  thousands  of  Paddy  Boats  pass  during 
th»  season,  on  their  way  to  the  Paddy 
markrt  The  Company  has  a  tramway  lead- 
ing from  the  Mill  to  the  Canning  Station 
of  the  C.  and  S.  E.  SUto  Railway,  which 
affords  easy  facilitiee  for  the  conveyance  of  Rice 
to  the  station  and  thence  to  Calcutta. 

Tlie  undersigned  and  the  Company's  Agent 
at  C»iiniug  will  receive  offers,  and  will  be 
glad  to  supply  any  other  particulars  which 
may  b«  requirttd, 

T\  avid  Oassoon  and  P<o., 

StCBETARin,  TbKASURKBS  it  AcKNTS. 

Bombay,  lOth  December  1886. 

Shib  Kisto  Daw  and  Co. 
29  li  30,  OLIVE  STREET. 

Importers  of 

MrUls,  Hardware,  PmuU,  Oils,  Varnishes, 
Portland  Cement.  Fire  Clay,  Asphalte, 
Kncineerit',  Smiths'  and  Carpenters'  tools 
and  Rolled  Ir  n  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks, Teak duors 
and  windows  made  to  order. 

Avery's  Miniature 

Weighing  Platform  Machines  for  Count- 
ers, from  i<'S.  to  25(>lb«. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

6  miles    from  Assensole,  E.    I.  RaUway, 
connected  l>y  a  Steam  Tram  Line. 

Managing  Proprietor,— 

PURNA   CHUKDER  DAW. 
OenermI  Manager,— 

O.  STOART  GARDINER. 

Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 
Nkw  aiid  Siookd-hakd 
ENOINEKRINO  akd  SCIENTIFIC  BOOKS 

In  sVjck  <ir  procured  at  LOwnT  TRUU. 
Agent  for  the  Sale  of 

INDIAN  ENOISBERISO. 


VKTT  BOOZS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.K  ,    Iat»      Executive    Engineer, 
p  W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 

Tcraity*  .,,..,, 

8racfncATio«a  or  Works,  with  a  few  Useful 
pq)^  Fotmalae,  and  Tables,  Illustrated  with 
KxanplM.  Ra.  10-0. 

ttartn.  RcuMAXoTABLn  relating  to  Mea- 
•aremaat  of  Timber,  Illustrated  with  Practical 
Kxamplaa.  Second  edition,  revised  and  im- 
proved.    Ba.  2-80. 

•  •  f||aa«TabissgiT<  at  sicbt  the  cable  and  sDj 
Mj^  eoBtaats  o(  Tlmbara.    Tliey  are  daslgsi 
the  IMS  of  mill Oieissers,  Contraatoni, 


AIT  AFFBAL. 
ri^ho  public  and  the  friends  of 

the  laie  Conductor  D.  GUNNING,  Traffic 
Manager  of  the  Ganges  Canals,  are  earnestly  iavited 
to  aid  in  the  formation  of  a  fund  for  the  relief  of  his 
widow  and  four  young  children  lefi  alma-it  destitute. 
The  labour  which  Mr.  Gunning  undertook  \x>luntarily 
for  the  welfare  of  the  Upper  Subordinates  of  the 
P.  W.  D.  and  Officers  on  the  Unatuched  List  will,  it 
is  hoped,  be  recognised  by  a  ready  response  to  this 
appeal,  for  the  public  have  never  been  asked  to  con- 
tribute to  a  more  deserving  and  urgent  cause.  The 
following  gentlemen  have  kindly  consented  to  acknow. 
ledge  any  subscriptions  received  by  them  : — 

T.  Baker,  Ordnance  Department,  Madras. 

E.  Cooke,  Sub-Engineer,  Cawnpore. 

H.  Ellis,  District  Engineer,  Salem,  Madras  Presi. 
dency. 

A  Gilmour,  late  Editor,  "  Delhi  Gazette,"  Agra. 

A  O'Brian,  District  Engineer,  Unao,  Oudh. 

T.  Tyres,  Sub-Engineer,  Stinna,  near  Etah. 

W.  A.  FRASER, 

MnnNG  Enoineeb, 

begs  to  intimate  that  his  services  will  not 
be  available  for  ,the  next  three  months,  as 
he  is  at  present  under  an  engagement. 

'IX/'anted  a  Mining  Engineer 

with    special    experience    in    Silver, 
Lead,  and  Copper. 

Apply  to  W.  J., 

c/o  Editor, 
Indian  JEngineering. 

The  Machine  Exchange  Co., 
27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machikbrt  &  Plant  at  Makers'  Pricks. 

Factories  of  all  kinds  fitted  complete. 

Q.E0.   J^   DB  PENNING, 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  European  Astluu  Lane, 

CALCUTTA. 


tor 
and 


Apply  to 

Th>  new  IMPERUL  PRESS,  Labor*. 


M: 


,rillier    &   T?dwards. 


^E; 


TRAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL ENGINEKH'S  POCKET-BOOK 
{25th  tUoueand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps         ...  ...  ...    85'00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised edition.     1886.     Limpcalf  ..      2-50 

EARTHWORK,        MEASUREMENT 

AND  COST.     New  revised  edition, 
shortly     ...  ..  ...       2-00 

John    Wiley   and    Sons, 
15,  ASTOli  PLACE,  NEW  YORK. 

THE  DKSIONING  OP  ORDINARY 

IBOK   HIGHWAY  BRIDGES. 

Illustratod  by  Numcroua  EnRravings  and  7  Folding 
I'Uteii.  ShowloK  Bridges  Actually  Conntructed  and 
giving  thoir  DlmcnuionH  ;  also  containing  42  Tables. 
By  I.  A.  L.  WADDELL,  O.B.,  B.A.Sc,  Ma.E., 
Late  Prolc«»f.r  of  Civil  Engineering  in  the  Univer- 
sity of  Toklo.  Jaian  ;  Member  of  the  American 
Sficiety  of  Civil    Engineers.     I'rlce,  £4  00. 

JOffN    WILEY     AN'I)    SONH,    15,    Astor  Place, 
New  York. 


CIVIL  4  MECHANICAL  ENGINEERS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

Have  Wood  Wobkino  Machinery 

Now  on  view  at  No.  1.  Hastings'  Street 

By  J.  McDOWALLAND  SONS. 

Power  Mobticinq  and  Boring  M.\chine8 — 
To  work  Timber,  1 1"  deep  aud  cut  Mortices 
up  to  1." 

Combined  Planino  It  MonLDiNO  Machines 
— To  operate  upon  four  sides  at  once  of  boards 
up  to  12"  by  4." 

Tenoning  Machines  for  Joiners  and 
Cabinet  Makers. 

48"  Endless  Band  Sawing  Machines — To 
cut  24"  in  depth. 

30"  Endless  Band  Sawing  Machines— To 
cut  14"  in  depth. 

Saw  Spindles— For  24,"  36"  and  48"  Cir- 
cular Saws. 

Saw  Sharpening  Machines — For  frame  aud 
Circular  Saws. 

BY  RUSTON  PROCTOR  b  Co. 

Sklf-Acting  Circular  Saw  Benches — 
Complete  with  rails  and  carriages,  aud  cariy- 
inu  a  42"  Saw. 

Circular  Saw  Benches — Carrying  36"  Saw. 
Also  a  large  assortment  of  BAnd,  Cireulaar 
and  Hand  Saws,  by  best  English  makers,  in 
stock. 

THE  EDITOR, 

INDIAN  ENGINEERING, 

IS  in  communication  with 
Qeutlemen  aud  Firms  of  standing  and 
repute  in  Europe  and  America,  and  is  pre- 
pared to  arrange  for  having  Inspections 
carried  out  of  Cast  Iron  Water  Pipes  and 
other  Castings,  and  of  Wrought  Iron  and 
Steel  Work.  Also  to  obtain  opinions,  advice 
or  other  information  in  connection  with 
Professional  matters,  particularly  as  regards 
Special  Constructions. 

"W"     Bazely,  (Auditor   of  the 

*        MUNICIPALITY,  RECEIVER  OP 
THE  High  Court,  and  Secretary  of  variou» 
Building  Societies,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agena 
in  all  Departments  of  Investment. 
Address  :  Condt  Chbtty  Street,  Madras, 
Agent  for  Indian  Engineering. 

The  ENGINEERINC  &  MININC  JOURNAL 

Subscription  Price,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
85=20*.  =Rs.  14  per  annum.  All  payments 
must  be  made  in  advance. 


The  Scientific  Publishing  Co., 
27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 


PATENT  POCKET  SLIDE  RULES, 

For  Enerineerlngr  Oaleulations, 

For  gluing  at  sight  results  ivhich    ivould  otkemvise 
he  only  obtained  by   working  tedious   Mathematical 
formulae. 

DesitfnoH  and  patented  by  LALA  GAXGA  RAM, 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab, 
B5  /"No.  1.  —For  Hcantlings  of  Timber  in  Beams  and 
JoiatH,  and  for  Straina  on  Trusses,   Ap- 
plicable to  all  forms  and   Spans.    Price 
Rh.     ..  ..  ..10 

No.  2. — Fur  Thickness  of  Rctainina;  Walls  (level 
topped  and  surchartfed),  all  shapes  and 
liei^htR,  under  all  possible  conditions. 
Price  Rs,  . .  .6 

Xo.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Benrting  and  Shearing  St'-aina  found 
direct  WITHOUT  CALCULATIONS. 
Bars  requiring  counter-bracing  deter- 
w  mined  at  Hight.     I'ricc  Rs.  ,.   10 

FULL  SET  FOR  Its.  24. 
Illustrated    Pamphlet    <jf     Instructions,    shewing 
Hoveral    examples  worked  out,  acccnipauy  each  In- 
strument.    Pamphlet  separate,  K  annus. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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The  Office  of  PiMication  of  Inlrian  (Bngmeeting  is  at  the  "  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

All  communications  should  be  addressed  to  PAT.  DOYLE,  C.E., 
Spenc^s  Hotel,  Calcutta. 

Cheques  and  Postal  Orders  s/undd  be  made  payable  to  the  Chartered 
Mercantile  Bank  of  India,  London,  and  China,  Calcutta. 


^ernts  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India       ...  Rs.  12    ...    Rs.  7    ...    Es.  4 

Specimen  copy — Free;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange, 
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INDIAN   RAILWAYS. 

The  Bombay,  Baroda  and  Central  India  Railway  Com- 
pany are  to  be  congratulated  on  the  result  of  the  half- 
year  ended  30th  June  1886.  After  paying  Government 
£240,000  (the  surplus  profits  over  5  per  cent.),  the  income 
tax  for  1886,  and  a  dividend  of  £4-3-6,  the  Directors  carried 
forward  to  the  account  of  the  next  half-year  £5,000. 
From  the  data  before  them  hopes  were  entertained  by  the 
Directors  of  realising  for  1886  a  dividend  of  £7-2  per  cent, 
against  of  £6-17-6  in  1885.  The  surplus  receipts  of  this  line 
have  steadily  increased  from  £210,000  in  1883  to  £312,000 
in  1886 — closed  to  30th  June.  The  working  of  the  Raj- 
pootana-Malwa  Railway  managed  by  this  Company  shews 
Rs.  31,40,000  as  the  surplus  earning  for  the  half-year 
under  notice,  which  enabled  the  Directors  to  pay  Govern- 
ment Rs.  25,12,000  and  declare  a  dividend  of  about  12s. 
6rf.  per  cent,  on  the  stock.  The  prospects  of  the  Cawnpore- 
Achnera  Railway,  also  managed  by  this  Company,  appear 
favorable.  In  order  to  meet  the  necessities  of  increased 
traffic  on  these  lines,  it  is  intended  to  extend  the  Godra 
Branch  to  Rutlam  on  the  Rajpootana  Railway.  The  pro- 
posed organisation  of  a  company,  affiliated  in  its  manage- 
ment to,  but  in  other  respects  independent  of,  the  B.  B.  and 
C.  I.  R.,  to  extend  the  line  from  a  point  near  Ajmere  to 
Umballa  and  Khalka,  deserves  the  serious  consideration  of 
the  Indian  Government  to  whom  the  scheme  has  already 
been  submitted.  With  the  extension  of  this  line  and  the 
Godra  Branch  and  other  tributary  lines  a  good  future  may 
be  predicted  for  this  Company.  The  Rajpootana-Malwa  line 
is  a  curse  to  the  broad  gauge  systems  of  Railways  and 
should,  we  think,  be  at  once  converted  to  the  broad  gauge, 
whose  advantages  are  too  well  known  and  generally  recog- 
nised to  require  dilation  at  our  hands.  The  narrow  gauge 
is  a  mistake  in  a  country  like  India,  except  for  purely 
feeder  lines. 

The  report  of  the  working  of  the  East  Indian  Railway 
for  the  half-year  closed  to  the  30th  June  1886,  shows 
considerable  improvement  in  the  traffic  returns  and 
realization  of  profits.  The  gross  revenue  amounted  to 
£2,307,576,  against  £2,275,406  or  an  increase  of  £32,350, 
and  the  earnings  figured  £1,514,019  or  an  increase  of 
£4,297.  The  working  expenses  compare  rather  unfavor- 
ably with  those  of  the  previous  half-year,  being  represent- 
ed by  £793,737  or  an  increase  of  £28,053,  due  partly  to 
the  construction  of  the  Hooghly  Bridge  which  is  now  a 
fait  accompli.  The  Directors  of  this  Company  declared  a 
dividend  of  £1-4-6  per  cent,  on  the  deferred  annuity  capi- 
tal— after  meeting  the  guaranteed  interest  of  2  per  cent, 
and  the  income  tax  of  Rs.  28,282 — and  carried  forward  a 
small  balance.  This  is  a  very  satisfactory  result,  seeing 
that  the  loss  in  exchange  alone  amounted  to  no  less  than 
25  per  cent,  of  the  net  earnings. 

Notwithstanding  the  many  drawbacks  and  disad- 
vantages arising  from  the  fall  in  the  value  of  silver,  inci- 
dence of  income   tax,    and    the    comparative   smallnes^ 
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of  the  down  traffic,  the  Directors  of  the  Great 
Indian  Peninsula  Railway,  have  been  able  to  pay  a  dividend 
o(  £1-4  per  cent  in  addition  to  the  guaranteed 
interest  of  2(  per  cent,  for  the  half  year  ending  SOth 
June  18S6.  The  shareholders  must  be  congratulated 
on  the  result  achieved,  as  it  shows  a  decided  improve- 
■M&t  on  tho  past.  Wheat,  linseed  and  salt  are  the 
great  staples  of  this  Railway ;  and  while  there  appears 
»  substantial  increase  under  the  heading  of  the  first 
article,  there  is  a  noticeable  falling  off  in  the  last  two. 
There  is  also  an  improvement  in  the  cotton  traffic.  Of  the 
total  quantity  of  wheat  exported  from  Bombay  to  Europe 
and  elsewhere  78  per  cent,  was  brought  down  by  this 
Railway. 

The  gross  earnings — highest  on  record — of  the  South 
Indian  Railway  Company  for  the  same  period  of  last 
jncar  air;  returned  at  £233,374,  showing  an  increase  of 
£12,747,  and  the  expenses  which  aggregated  £1.55,724 
or  £17,006,  more  than  the  previous  half-year,  rose  from, 
£62-87  to  £6672  per  cent.  This  increase  is  ascribed  to 
renewals  of  permanent  way  with  heavier  rails  than  origi- 
nally laid  and  expenses  involved  in  repairing  breaches 
caused  by  flood.  The  earnings  are  progressive,  the  profit 
of  the  half-year  amounting  to  £349  per  cent,  per  annum 
on  the  total  capital  raised. 

There  is  nothing  of  importance  noticeable  in  the  re- 
port— second  half-yearly — of  the  Indian  Midland  Railway 
except  the  progress  of  construction.  Forty-one  miles  have 
already  been  opened  and  95  miles  will,  it  Is  hoped,  be 
opened  by  the  end  of  1887.  The  completion  of  this  line 
will  prove  of  great  benefit  to  the  G.  I.  P.  R. 

The  Report  of  the  Directors  of  the  Bengal  and  North- 
West  Railway  Company,  read  at  the  half-yearly  gene- 
ral meeting  is  important  as  showing  the  ways  and  means 
in  contemplation  and  adopted  to  render  this  Company's 
affairs  prosperous  in  the  far  future.  For  instance,  we  are 
told  that  the  lines  now  in  course  of  construction  and  ex 
tensions  in  contemplation  are  estimated  to  cost  £2,062,000; 
that  additional  engines  and  wagons  are  called  into  re- 
quisition in  consequence  of  the  rapid  expansion  of  traffic; 
that  arrangements  are  in  progress  with  the  Oude  and 
Rohilkund  Railway  for  improved  traffic  facilities  ;  and 
that  E.  I.  R.  have  come  forward  to  co-operate  with  them 
for  the  development  of  traffic.  This  is  progress  in  the  right 
direction.  The  earnings  of  the  first  half-year  of  1886  showed 
Rs.  8,80,000  and  the  expenses  amounted  to  Rs.  5,00,000, 
resulting  in  a  profit  of  Rs.  3,80,000  or  £27,740  at  the  ex- 
change of  the  time.  The  profits,  actual  and  estimated,  how- 
ever, fall  short  of  the  guaranteed  4  per  cent,  interest  by 
£6,000.  There  is  a  material  increase  in  goods  and  passenger 
traffic.  There  will  be  a  call  of  10  shillings  per  share  to 
meet  the  demands  of  works  in  progress  and  contemplated 
to  likewise  meet  the  cost  of  the  additional  rolling-stock 
and  other  requirements. 


ENGINEERS'  WALL  DIAGRAMS. 

An  exceedin;:ly  ingenious  mode  of  making   large  wull 

diagrams  for  the  illustration  of  scientific  or  other  papers 

has  juBt  been  devisud  by  Mr.  J.   P.   Maginnis,  of  London, 

lately  head  draughtBman  to  the  Institution  of  Mechanical 


Engineers.  By  this  method  the  most  complicated  draw- 
ing can  be  reproduced  on  a  scale  enlarged  to  any  extent 
in  an  incredibly  short  space  of  time. 

The  facility  with  Avhich  it  is  done  affords  an  oppor- 
tunity not  hitherto  obtained  for  giving  views  in  perspec- 
tive, on  a  diagram  scale,  of  tho  machine  or  object  it  is 
desired  to  illustrate.  The  mode  employed  is  simple  and 
free  from  complication  of  any  sort.  It  is  to  a  certain 
extent  similar  to  that  used  by  the  French  when  Paris 
was  besieged  by  the  Germans,  for  spreading  the  news 
they  received  froni  time  to  time  by  means  of  carrier- 
pigeons.  It  will  be  remembered  that  confederates,  say 
in  London,  photographed  sheet  by  sheet  of  the  Times 
or  any  other  journal  upon  collodion  tissue,  reducing  the 
size  of  the  pages  in  the  process  to  about  four  square 
inches  each.  A  dozen  or  two  of  such  miniature  sheets 
did  not  weigh  more  than  a  pigeon  could  comfortably 
cany-.  If  the  bird  reached  Paris,  and  was  caught  and 
its  load  obtained,  the  tissues  were  stuck  down  upon  glass, 
placed  in  a  magic  lantern,  with  lime  light  behind,  and 
then  projected  on  a  screen,  being  highly  magnified  in  the 
process.  Any  number  of  newspaper  reporters  had  then 
an  opportunity  of  transcribing  from  the  screen  the  news 
of  the  day.  The  general  idea  of  Mr.  Maginnis's  method 
may  be  gathered  from  this  description ;  but,  of  course,  to 
carry  it  out  in  detail  many  other  points  have  to  be 
observed  which  experience  has  taught.  It  is  obvious 
that  the  same  methods  may  be  applied  with  advantage 
to  making  large  maps  from  small  ones,  or  to  the  produc- 
tion of  panoramas,  or  stage  scenery. 


THE  MADRAS  HARBOUR  DESIGN, 
We  have  been  favoured  with  a  copy  of  a  lecture  deli- 
vered by  Mr.  Parkas,  Engineer-in-Chief  of  the  Madras 
Harbotu-,  in  Madras  some  half  dozen  years  back, 
which  purports  to  elucidate  the  principles  that  dictated 
the  general  design  adopted  by  that  gentleman  to  meet 
the  case  of  "  a  dreary  line  of  sandy  beach  beaten  by  never 
ceasing  surf."  We  have  no  desire  to  attack  Mr.  Parkes  or 
his  work,  but  would  prefer  to  obtain  information  and  give 
hints  for  future  works.  At  the  same  time,  however, 
as  we  happen  to  have  the  tecture  before  us,  we  may 
observe  that  the  only  reason  that  Mr.  Parkes  gives  for  not 
adopting  a  sloping  sea  face  is  that  he  thinks  there  would 
be  a  greater  cost  in  stone.  This  begs  the  question,  for 
he  does  not  attempt  to  prove  that  with  equal  durability, 
the  sectional  area  in  his  design  is  a  minimum. 

If  science  in  building  demands  a  reasonable  economy  in 
material  and  a  study  of  form  as  giving  strength,  why 
should  not  similar  principles  apply  to  breakwateii's  ? 

As  we  hope  to  describe  and  discuss  the  Madras  Harbour 
at  length  in  future  issues,  further  comment  on  the  subject 
Lb  unnecessary. 

The  muoh-gpoken-of  project  of  a  direct  telegraph  connection 
between  Peking,  and  consequently  that  most  important  trade  cen- 
tre of  China,  on  one  side,  and  Europe  on  the  other  side,  which 
was  to  be  set  on  foot  by  the  Marquis  Tseng,  seems  alinut  to  take 
a  practical  shape.  At  least  it  is  reported  to  us  from  Tientsin  that 
plans  prepared  by  competent  parties  have  been  accepted  with 
great  eagerness  by  the  Imperial  Government  in  Peking  ;  and  it  is 
reported  in  Shangliai  lliat  the  carrying  out  of  this  project  will  be 
one  of  the  first  aims  whicli  will  occupy  the  time  of  the  Marquis 
Tseng  during  his  stay  in  Peking. 
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Chief  Engineer,  P.  W.  D.,  Bengal. — It  is  uncertain 
who  will  be  offered  the  Bengal  appointment  when  Colonel 
Trevor  retires.  Mr.  Horace  Bell  and  Mr.  F.  L.  O'Callaghan 
are  well  in  the  running,  but  the  latter  gentleman  will 
probably  remain  attached  to  the  Government  of  India  in 
the  Railway  Branch. 

Bengal  Railways. — The  proposed  amalgamation  of 
the  Eastern  Bengal  and  Northern  Bengal  State  Railways 
will  come  into  force  on  the  1st  April  next.  We  have  not 
yet  heard  by  what  name  the  new  system  will  be 
called  ;  the  Bengal  Railway  would  be  as  appropriate  as 
any.  Major  Boughey,  R.E.,  undertakes  the  management 
oft  he  amalgamated  line,  and  Major  Savi,  K.E.,  the  present 
Manager  of  the  N.  B.  S  Railway,  takes  furlough. 

A  Severe  and  Unfair  Impost. — A  heavy  duty  on  teak 
imported  into  Lower  Burmah  via  the  Irrawady  is  to  be 
levied,  unless  the  timber  has  been  extracted  from  a  forest 
where  a  royalty  is  paid.  For  logs  18  feet  long  and  over 
and  above  4  feet  6  inches  in  girth  the  duty  has  been  fixed 
at  Rs.  10  per  ton,  and  for  logs  of  smaller  dimensions 
Rs.  7-8  per  ton.  We  recently  noticed  that  an  order 
had  been  issued  directing  P.  W.  D.  Officers  to  purchase 
teak  from  the  Bombay-Burmah  Trading  Co.  and  none  else, 
and  as  we  believe  that  that  Company  has  negotiated  a 
royalty  on  Upper  Burmah  timber,  it  is  hardly  possible 
that  many  competing  firms  will  continue  business. 

Rice  Mills. — The  almost  total  absence  of  Rice  Mills  in 
such  rice  producing  countries  as  Bengal  and  other  deltaic 
areas  of  India^^is  as  often  a  matter  of  surprise  as  regret  to 
many.  Our  friends  in  Burmah  are  disposed  to  be  amused 
at  the  advertisement  in  this  and  other  journals  over  the 
signature  of  a  well-known  Bombay  firm,  offering  a  Rice 
Mill  at  Port  Canning  for  sale  or  lease.  This  mill  is  described 
as  the  largest  in  Asia,  being  capable  of  turning  out  daily 
1,000  bags  of  cargo,  or  800  bags  of  white  rice  daily.  But 
we  are  informed  that  there  are  probably  in  Burmah,  at  the 
present  moment,  at  least  twenty  Rice  Mills  of  greater 
capacity.  In  Rangoon  there  are  two  which  could  easily 
turn  out  treble  the  number  of  bags  in  the  24  hours. 

Mysore  Railway. — Things  are  very  dull  on  the  Mysore 
Extension  of  the  S.  M.  line  ;  Government  will  not 
sanction  the  revised  estimates  and  consequently  a  great 
number  of  the  Engineering  staff  are  doing  nothing. 
The  Mysore  State  had  cut  down  their  earthworks  to 
the  very  narrowest  limits.  On  the  open  line  traffic 
lias  to  be  stopped  or  speed  considerably  reduced  during 
heavy  rain.  The  Superintending  Engineer  wants  to  in- 
crease formation  width  of  all  new  banks  and  raise  them  in 
several  places,  but  apparently  Government  inclines  to 
keep  to  the  old  estimate  and  there  lies  the  hitch.  The 
Chief  and  Superintending  Engineers  estimate  that  they 
will  have  the  line  open  for  through  traffic  within 
eighteen  months  from  date  of  starting  construction. 
As  far  as  we  can  learn,  there  is  only  one  very  important 
work  on  the  168  miles  to  be  constructed  and  that  is  the 
bridge  over  the  Tungabadhra  River  at  Harihar  on  the 
Northern  frontier. 

Steam  Laundries  in  the  East. — A  Straits  paper 
observes  that  it  is  an  open  question  whether  any  Steam 
Laundry  ever  started  in  the  Ea.st  has  proved  a  success. 
Years  ago  that  of  Calcutta,after  various  vicissitudes.came  to 
grief.  A  year  or  two  ago  one  was  set  a-going  in  Rangoon  ; 
it  lived  a  few  months  and  now  any  enterprising  individual 


can  buy  the  plant  for  a  song.  There  are  plenty  of  enter- 
prising men  in  Burmah,  but  they  will  have  nothing  to  do 
with  this  scheme.  To  these  failures  may  be  added  those 
of  Singapore  and  Hong-Kong.  It  is  not  difficult  to  dis- 
cover the  cause  of  default ;  each  of  these  Companies  was 
started  with  a  view  to  ousting  the  dhoby  or  washerman, 
and  to  do  better  work.  Experience  has  shown  that  the 
steam  laundries  possessed  a  happy  faculty  of  destroying 
clothes  much  faster  than  the  native  dhoby  ;  delivery  was 
on  the  whole  not  so  punctual ;  the  washing  was  not  done 
better  and  the  cost  was  higher.  To  this  must  be  added 
the  opposition  of  the  dhobies  who,  of  course,  refused  to 
work  in  them. 

The  Goa  Railway. — This  line,  which  was  opened 
for  traffic  on  the  22nd  January  last,  is  -51  miles  long< 
Compared  with  the  neighbouring  lines,  it  is  of  a  difficult 
character,  for,  though  on  either  side  of  the  town  of 
Marmagao  the  line  is  an  easy  one,  yet  within  these  twelve 
miles  there  are  four  important  and  expensive  bridges. 
Including  the  large  reclamation  behind  the  quay  at 
Marmagao,  which  in  itself  costs  four  lakhs,  the  first  38 
miles  of  the  line  can  be  taken  as  costing  a  little  over  1 J 
lakhs  per  mile,  including  its  due  proportion  of  locomotives 
and  rolling-stock.  The  thirteen  miles  of  Ghat,  which 
is  expected  to  be  open  before  next  year,  will  have  cost  no 
less  than  six  lakhs  per  mile.  This  ghat  is  said  to  be  in 
no  way  inferior  as  to  quantities,  and  as  to  cost  of  labour 
and  material  exceeds  considerably  that  of  the  Bhore 
Ghat  of  the  G.  I.  P.  Railway,  the  cost  of  which  was  more 
than  this  amount  per  mile  to  formation  only,  without 
reckoning  permanent  way,  locomotives,  rolling-stock  and 
supervision.  The  harbour  will  cost  about  26  lakhs  only, 
and  is  said  to  be  very  cheap  at  the  price.  This  will  give  a 
grand  total,  when  the  line  and  the  harbour  are  com- 
pleted, of  l75  lakhs. 

Mr.  E.  .J.  Martin,  M.I.C.E.,  F.R.LB.A.,  Super- 
intending Engineer,  P.  W.  D.,  Bengal. — We  hear, 
on  good  authority,  that  Mr.  E.  J.  Jlartin,  Architect 
to  the  Government  of  Bengal,  has  definitely  decided 
not  to  return  to  Bengal  until  next  cold  weather,  on 
account  of  the  unsatisfactory  state  of  his  health. 
This  is  mueh  to  be  regretted,  as  Mr-  Martin  would,  in 
all  probability,  have  been  appointed  Chief  Engineer 
and  Secretary  to  the  Government  of  Bengal,  in  the  place 
of  Colonel  S.  T.  Trevor,  R.  E.,  who  goes  home,  we  hear,  in 
April.  The  appointment  would  have  been  most  appro- 
priate, as  Mr.  Martin  has  considerable  Railway  experience, 
and  his  ability  as  an  architect  is  known  to  all.  He  is,  there- 
fore, pre-eminently  fitted  for  such  a  position  as  that  of 
the  Chief  Engineership  of  Bengal,  which  administers 
all  the  Railway  and  Provincial  Public  Works  belonging 
to  the  Province.  It  is  uncertain  whether  Colonel  Trevor 
will  return  to  this  country  or  not,  but  his  departure 
will  be  regretted  by  all  who  have  had  the  pleasure  of 
serving  under  him.  The  large  public  vorks  carried 
cut  during  his  time,  and  the  agreeable  rem.jmbrance  of 
the  first  great  Exhibition  ever  held  in  India,  will  serve 
to  keep  him  in  the  memory  of  the  Profession  for  years  to 
come. 

"  Exchange  "  and  "  Pension  "  Questions. — The  rate 
of  payment  for  pension  and  furlough  allowances  for  this 
year  has  been  fixed  by  the  Secretary  of  State  at  Is.  6d.  to 
the  rupee.  In  view  of  the  rising  tendency  of  the  mai'ket, 
this  may  seem  hard  to  many  who  are  going  home,  but 
there  is  balm  in  Gilcad !  The  Finance  Committee  appear 
to  have  grasped  the  fact  that  the  Civil  Engineers  of  tho 
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in  a  moderate,  but  much  to  bo  desired  flow 
the  Department  is  in  a  state 


^Mic  Works  Doivirtment  do  not  take  their  pensions,  but 
prefer  to  die  in  harness  rather  than  retire  on  incomes 
which  may  amount  to  any  unknown  quantity,  according  to 
the  variation  of  the  rupiv  b»Hweeu  thevahies  of  Is.  3rf.  and 
is.  It  is  believed  the  CtMumittee  have  decided  to  recom- 
mend to  the  Secretar>'  of  State  that  a  minimum  rate  be 
fixed  for  the  paymeut  of  pensions.  \Vhat  that  minimum 
late  Ls,  remmus  to  bo  seen  ;  but  it  is  to  bo  hoped  that  it 
•will  be  fixed  in  a  generous  spirit,  so  as  to  put  an  end  to 
the  now  existing  agitation  for  steriing  pensions.  A  little 
liberality  in  the  present  juncture  mil  be  economy  in  the 
end.  Ajiother  consideration  is,  that  if  a  fair  minimum 
value  be  settled  upon,  a  certain  number  of  retirements 
may  be  shortly  expected  in  the  P.  W.  D.,  which 
would  result 
of  1  "  u.    At  present 

Ofi.  ii. 

Mere  College,  Allahabad.— The  opening  ceremony 
of  this     most   important  building,   which   was   presided 
over  by  His  Excellency   the   Viceroy,  took   place   ou  the 
8th  April  ISSG,  in  presence  of  a  large   assemblage.     The 
foundation  stone  was  laid  by   Lord   Northbrook   in   De- 
cember 1873,  80  that  the   entire   work  has  occupied  12 
years  4  months  in  its  execution.     The  building,  construct- 
ed from   the  design  of  Mr.  R.   Emerson,   C.E.,  the   well- 
known  architect,  has  cost  up  to  the   date   of  its   opening 
Rs.  6,80,000.     Its  execution  has  been  throughout   in  the 
hands  of  Mr.  Heinig,   Provincial  Executive   Engineer  of 
Allahabad,  who  has  carried  on  the  work  in  addition  to  his 
regular  duties,  and  full  oflFcct  has  been  given  to  the  archi- 
tectural features  of  Mr.  Emerson's  striking  and  effective 
design.     But  Mr.    F.  S.  Growsc,  whose  efforts  have   been 
directed  for  many  years  past  to  an  attempt  to  rescue   the 
indigenous  arts  of  India  from  the  demoralizing  and   de- 
Btructive  influence  of  the  Public  Works  Department,  is 
confident  that  if  the  work  had  been  entru.stcd  to  a  guild  of 
native  architects,  they  would  have  risen  to  the   occasion  ; 
a   powerful  stimulus   would  have  been    given   to  local 
talent ;  the  cost  would  have   been   largely  reduced,  and 
most  of  the  incongruities  of  treatment  would   have   been 
avoided  ■ 

KUKRACHEE  Harbour  Impkovesu;nts. — The  new  wharf 
of  which  the  first  pile  was  screwed  in  the  presence  of 
Lord  Reay  on  the  18th  January  last  and  named  tho 
"Erskinc  \STiarf,"  forms  the  beginning  of  the  line  of  the 
NujiiiT  Mole  Wharfage  proposed  to  be  extended  from  the 
iiorthside  of  the  "  Merewether "  Pier  at  Kcamari,  to  the 
(.  ■'  ■  '  .f  the  Xapier  Mole  Bridge,  comprising  a  length  of 
0  .jr  nearly  li    mile   of  ship   wharfage    and   6(S0 

feet  of  boat  wharfagi;  at  the  upper  end,  which  last  is  now 
nearly  completed.  The  funds  for  the  wharfage  works  now 
in  hand,  including  the  boat  wharf,  are  being  provided  by 
a  loan  of  10 i  lakhs  of  rupees,  of  which  about  2^  lakhs 
v.-  -  -.;  .^1  ill  the  Indian  market  at  .5  per  cent.,  and  the 
].  ^  been  lent  by  the  Government  of  India,  at  4^ 

per  ceui., :  in  thirty  years  on  the  guarantee  of  the 

Govemme..  •.  i-.inbay.  In  addition  to  this,  a  loan  of 
."j  lakhs  of  rupees  has  been  granted  by  the  Government  of 
Ir.'lia  <.n  '.iiiiilar  t. mis  (or  provision  of  additional  dred^'- 
'■  '  ■..'■'  -  (i,-i»ccially  for  deepening  of  the  entrance) 
nd  sheds.  A  grant  of  3  J  lakhs  of  rupees 
11  by  the   Government  of  India   for  the 

1  - -ky   shoal  called  "  Deep  Water  Point" 

and  for  the  curved  extension  of  the  East  Groyne,   works 
h   are   rciuircfl   to  perfect  the  original   project   for 

! -il  iiriiirr.\  rliHIit  fifth"    Ii.'iiliiiiir. 


CiuTcut  llclus. 


The  Farewell  Dinner  to  Oolonel  W  S.  Trevor,  v.o..  R.E., 
by  the  Members  of  the  Profession,  will  take  place  at  the 
Dalhousie  Institute,  Calcutta,  on  Tuesday,  the  15th 
instant. 

The  steam  flour  mills  which  were  Lately  started  at  Lucknow 
promise  to  be  a  decided  success. 

Mr.  Br.\dfori)  Lkslie,  Agent  of  the  East  India  Railway,  goes 
on  leave  to  England  in  April  next. 

Ax  Exhibition  of  Enj;lish  and  American  Agricultnral  Machinery 
was  held  at  Shiknrpur,  Sind,  on  the  29th  January  last. 

Captaik  Burn  Murdoch,  r.e.,  Acting  Deputy  Consulting  Engi- 
neer for  Railways,  Bombay,  reverts  to  the  Military  Department. 

HoNORARV-Captain  andDeputy  (.oramissary  Joseph  Ednuindson, 
Public  Works  Department,  is  transferred  to  the  pension  establish- 
ment. 

Work  on  the  Etawah  Division,  and  the  Baroda-Lalitpur  Sec- 
tions of  the  Indian  Midland  Railway  is  to  be  commenced 
immediately. 

The  Quetta  Railway  has  reached  the  very  foot  of  the  Khojak 
Amran  range.  The  first  engine  ran  into  Gulistan  Karez  on  the 
22nd  instant. 

Mr.  E.  E.  Oliver,  Under  Secretary  to  the  Panjab  Govern- 
ment in  the  Public  Works  Department,  has  returned  from  fur- 
lough, and  taken  over  charge  from  Mr.  Iveus. 

The  RaiUmy  Service  Gazette  states  that  the  Government  have 
finally  decided  that  the  offices  of  the  Director-General  of  State 
Railways  shall  be  located  permanently  at  Allahabad. 

The  Secretary  of  State  has  sanctioned  the  estimate,  amounting 
to  Rs.  27,22,940,  of  the  cost  of  constructing  an  extension  of  the 
Sind-Pishin  State  Railway  from  Quetta  to  the  Kotal  at  the  top 
of  the  Bolan  Pass. 

The  Government  of  India  has  sanctioned  a  contribution  of 
Rs.  55,000,  from  Imperial  revenues,  towards  the  cost  of  constructing 
the  Murree-Kohala  road,  the  Panjab  Government  spending 
Rs.  8",i'0i'  on  the  work. 

According  to  a  London  telegram  to  the  Pioneer,  the  Bengal- 
Nagpore  Railway  scheme  has  been  arranged  between  a  syndicate 
and  the  Secretary  of  State.  The  company  obtains  the  same  terms 
as  the  Indian  Midland  Railway. 

General  Hancock  has  been  appointed  to  succeed  Colonel  Trevor 
as  Secretary  in  the  Public  Works  Department,  and  Colonel  Pem- 
berton  (Consn'ting  Engineer  for  Railways  at  Lucknow)  to  be  Direc- 
tor-General of  Railways,  vice  General  Hancock. 

It  is  said  that  the  question  of  transferring  the  Kiddeipore 
Dock  Works  to  the  Public  Works  Department  has  not  yet  been 
decided.  The  services  of  Mr.  Apjohn  have  been  placed  at  the  dis- 
posal of  the  Port  Trust  as  prospective  Chief  Engineer. 

The  length  of  the  Cuddapah-Nellore  State  Railway  is  only 
about  80  miles.  The  work  has  been  going  on  for  the  last  four 
years,  and  is  as  yet  not  completed.  The  public  are  disgusted 
at  the  delay.  The  Tirupaty  Division  alone  shows  good  progress. 
The  proposal  to  appoint  an  A.ssistant  Controller  of  Ea.st  Indian 
liailway  Stores,  whicli  was  approved  of  by  the  Board  of  Directors, 
has  been  negatived  by  the  Government  of  India,  the  opinion  being 
tliat  such  an  appointment,  costing  about  \Xs.  9,000  a  year,  does  not 
appear  necessary. 

Most  people  will  agree  in  the  discerning  judgment  of  Sir  M. 
E.  Grant  when  he  praises  the  work  of  Colonel  Jacob,  of  Jeypore, 
and  many  will  feel  surprised  that,  when  Whitehall  clerks  and 
"  carpet  knights  "  have  been  honoured,  a  man  like  Colonel  Jacob 
has  been  forgotten. 

It  is  notified  that  ten  appointments  to  the  Indian  Forest  Depart- 
ment will  be  vacant  in  .Tune  next,  to  bo  filled  by  the  selection  of 
the  Secretary  of  State  from  among  the  competitors  successful  at  a 
qualifviug  examination.  The  selected  candidates  will  proceed  for 
a  cnuise  of  trainiiiL'  to  Coopers'  Hill. 

Upon  the  recommendation  of  the  Consulting  Engineer  of  the 
Madras  Railway  »'onipany.  Sir  .John  Hawksliawe,  it  has  been 
definitely  decided  that  the  piers  of  the  Kullai  bridge  on  the  Calicut 
F.xtension  shall  rest  on  rock,  s.iid  to  be  met  with  only  nine  feet 
bflow  the  3fi  feet  depth,  to  which  a  east  iron  cylinder,  9  feet  in 
diameter,  has  already  been  sunk. 

The  Soutliern  Maliiatta  Railway  has  been  opened  for  public  traffic 
between  Dharwar  and  Deoli  on  the  Portugue.se  frontier  on  Tues- 
day. Two  passenger  trains  now  run  daily  to  and  from  Marmagola 
in  connexion  with  the  We&t  of  India  PortugueseJRailway,  the  short 
lengtli  of  ghats  alone  intervening.  The  Bombay  Steam  Navigation 
steamers  run  in  connexion  with  these  trains. 

The  subordinates  of  the  Tank  Maintenance  Division  of  the 
Public  Works  Departments,  Madras,have  received  a  mouth's  notice, 
at  the  end  of  which  period  their  services  will  be  dispensed  with. 
Those  who  are  willing  to  proceed  to  Burraah,  the  Government  are 
prepared  to  provide  for.  AVe  understand  that  about  eight 
hundred  hands  will  be  thrown  out  of  employ  through  the  aboli- 
tion of  this  department. 

The  p.  W.  D.  is  hard  at  work  on  roads  and  other  works  at 
Mandalay.  Among  these  the  Jail  and  the  widening  of  the  Shoay- 
ta-Choung  C'anal  may  be  considered  the  most  important.  The 
latter  will  bring  a  regular  supply  of  good  drinking  water  to 
the     inhabitants     of   Mandalay   from     the    Madea    River,    and 
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it    is     being       widened      and      deepened    to     admit    of     large 
boats  and  steam  launches  passing  up  and  down  it. 

The  World  says  : — India  is  losing  a  good  man  in  General 
H.  A.  Brownlow,  r.b.,  who  since  the  year  1882  has  held 
the  important  post  of  Inspector-General  of  Irrigation.  He 
has  nearly  forty  years'  service,  and  was  actively  engaged  dur- 
ing the  Mutiny,  being  all  but  mortally  wounded  at  the  siege  of 
Delhi.  He  had  an  almost  narrower  escape  six  years  afterwards 
from  a  wounded  tiger,  from  whose  claws  he  was  saved  by  another 
distinguished  sapper,  now  Sir  Oliver  St.  John.  A  pleasant  kindly 
man,  he  will  be  greatly  missed. 

At  the  Ordinary  Anuual  Meeting  of  the  Asiatic  Society  of 
Bengal,  held  on  Wednesday,  the  2nd  instant,  the  following 
papers  were  read  : — 1.  On  the  observed  changes  in  the  density  of 
the  surface  Sea  water,  coincident  with,  and  due  to,  Aerial  distur- 
bances, and  consequent  alternation  of  baric  pressure  over  adjacent 
sea  areas — By  S.  R.  Elson.  2.  On  the  influence  of  Indian  Forests 
on  the  rainfall— By  H.  F.  Blanford,  F.R.S.,  Meteorological  Re- 
porter to  the  Government  of  India. 

The  Lahore  Cathedral,  the  consecration  of  which  recently  took 
place,  has  cost  a  little  over  four  lakhs.  The  towers  and  interior 
decorations  have,  however,  yet  to  be  finished,  and  a  peal  of 
bells  and  a  new  organ  are  contemplated.  The  original  estimate 
for  everything  was  six  lakhs.  The  Cathedral  building  is  hand- 
iome  and  imposing,  and  a  great  acquisition  to  Lahore.  The 
foundation-stone  was  laid  in  February  1874.  We  hope  to  produce 
the  Drawings  and  Description  in  an  early  issue. 

Although  considerable  doubts  were  at  first  thrown  on  the 
discovery  of  kaolin  or  china  clay  at  Whitefield  in  the  Madras 
Presidency,  all  doubt  is  now  dispelled.  Messrs.  Arbuthnot  &  Co., 
have  taken  a  lease  of  the  property,  having  entered  into  a  contract 
with  the  Telegraph  Department  for  the  supply  of  insulators. 
They  have  also  engaged  a  trained  potter  from  Bombay,  who  has 
already  begun  operations.  It  has  been  decided  to  remove  the 
works  from  WhiteSeld  to  Avady,  Which  is  within  easy  reach  of 
Madras  and  has  a  good  water  supply.  The  necessary  machinery 
and  plant  have  been  ordered  from  England. 


Jett^rs  t0  the  OLiitor. 


[The  Editor  desires  it  to  be  distinctly/  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

NATIVE  CUTLERY. 

Sib, — I  have  received  from  a  native  cutler  of  Burdwan,  by 
name  Gour  Chand  Dey,  two  specimen  pen-knives  of  his  manu- 
facture. The  steel  is  of  excellent  quality,  and  the  style  and 
finish  leave  nothing  to  be  desired. 

In  my  opinion  they  are  fully  equal  to  the  majority  of  English- 
made  knives  imported  into  this  country,  and  infinitely  superior 
to  the  German  cutlery  now,  unfortunately,  be.coming  so  common 
here.  The  maker  appears  to  have  modelled  his  work  upon  that  of 
Messrs.  .Joseph  Rodgers  and  Sons,  of  Norfolk  St.  Works, 
Shefiield,  and  if,  like  this  well-known  firm,  he  will  only  conscien- 
tiously turn  out  a  thoroughly  good  article,  he  may  be  sure  of  sup- 
port, in  spite  of  foreign  competitioa.  It  speaks  well  for  Indian 
enterprise  and  skill  that  such  work  can  be  accomplished  in  these 
days  of  cheap  and  inferior  goods. 

Alfred  H.    Hanson   Stiles, 
Manager   in    Calcutta   to  James  Crowder, 
Sole    Representative    in   India    for  Joseph    Rogers 

and  Sons,  "  Limited.' 

MINERAL  DEVELOPMENT. 

giB, I  have  been  pretty   nearly  all    over  the  world,  but  it  has 

never  been  my  misfortune  to  see  a  country  so  neglected,  backward, 
and  ill-developed  as  India.  It  is  positively  sickening  and  heart- 
breaking to  anyone  who  has  been  elsewhere.  Trying  to 
move  the  Government  is  an  uphill  task.  I  might  point  to  the 
action  of  the  Government  with  the  Burma  ruby  mines  where 
they  have  not  much  troubled  themselves  about  finicking  enquiries 
as  to  ownership,*  which  I  have  found  the  great  stumbling-block 
here,  although,  as  far  as  the  wasteness  of  the  land  goes,  there's  not 
one  jot  to  choose  between  here  and  Burma.  It  is  no  exaggeration 
to  say  that,  from  here  south-eastwards  to  Kat4k,  and  from 
Balasor  westwards  to  goodness  knows  where,  it  is  one  howling 
junfle,  to  be  allowed  to  freely  prospect  through  which  would 
harm  no  man  to  the  extent  of  a  pice,  but,  on  the  contrary,  might 
very  probably  lead  to  discoveries  undreamt  of  in  the  philosophy  of 
the  delightfully  go-ahead  Government  that  we  are  blessed  with  in  this 
tleemj -headed  country — which  discoveries  would  mean  profit  to  the 
»<mritry  at  large.  The  action  of  the  Indian  Government  is  the 
blindest  and  most  wrong-headed  that  it  is  possible  to  conceive. 
For  the  sake  of  very  problematical  at  (all  events,  useless)  owner- 
»hip,  life  and  wealth,  and  progress  and  civilisation  are  to  be  stifled 
and  cramped. 

I  hope    to  see,   in  an   early  issue    of   Indian   Enoineering,  a 
downrit'ht  sledge  hammer  article  on  the  subject. 

Yuba  Bill. 

Chybassa  :  January  20,  1887. 

■*    Recent  intcUigcncc  from  Burma  would  appear  to  contradict  this.— Eo.,  /.  E. 


§;siizQ  ani  Queries. 


N.  B.  Roy  (Dehree)  writes  : — Would  some  of  the  readers  of 
your  valuable  paper  kindly  oblige  me  by  answering  following 
questions  : — • 

1.  What  are  the  relative  advantages  and  disadvantages  of 
burning  bricks  in  clamps  and  kilns  1 

2.  What  objections  are  there  to  the  use  of  arsenic  as  a  mate< 
rial  in   painting— except  its  being  poisonous  ? 

3.  What  article  (except  Rectified  Spirit)  mixed  with  cocoa- 
nut  oil,  ghee  (clarified  butter),  etc.,  would  keep  them  in  a  con- 
stant liquid  state  even  in  the  frigid  zone  ? 


Jit^mrg  ^ottas. 


An  Indian  Microcosm.  By  "  Observer,"  Allahabad  :  The  Pioneer 
Press.     1886. 

This  neatly  got  up  Pamphlet  comprises  about  a  dozen  or  more 
short  sketches  of  Anglo  Indian  Society  or  the  Social  elements 
that  make  up  the  life  of  a  small  Indian  Station.  It  is  written  by 
an  Executive  Engineer,  and  the  topics  comprise  the  usual  oc- 
cupants of  centres  of  administration  in  the  Mofussil,  official  and 
non-official.  These  representative  characters  are  portrayed  with 
a  detail  and  vigor  that  convey  a  true  general  idea  of  so-called  up- 
country  life,  while  at  the  same  time  the  descriptions  are  as  easy 
and  agreeable  as  it  is  possible  for  such  writings  to  be. 

Among  the  residents  of  the  "  Station,"  the  "  District  En- 
gineer, "  of  course,  affords  food  for  a  subject,  and  the  concluding 
paragraph  of  the  Sketch  under  this  head,  will  bear  reproduc- 
tion : — 

Our  District  Engineer  seems  to  have  no  boss  at  all,  except  the 
Collector,  or  that  shadowy  body,  the  District  Board.  He  declaims 
with  energy  against  the  idea  of  his  being  in  any  way  subordinate 
to  the  Divisional  Executive  lingineer  :  they  do  come  iu  contact 
somehow,  but,  like  opposite  poles,  there  is  no  sympathy  ;  on  the 
contrary,  very  strong  antipathy,  which  sometimes  leads  to  wordy 
warfare.  Our  Collector  backs  up  the  professional  opinion  of  his 
District  Engineer  ;  and  the  Commissioner,  that  of  his  Executive 
Engineer  :  of  course,  the  weaker  vessel  must  eventually  give  in, 
but  the  internecine  strife  is  not  closed  without  some  good  hard  blows 
being  given.  The  ways  of  the  P.  W.  D.  are  inscrutable.  Why  is  so 
absurd,  expensive,  and  useless  an  anomaly  as  we  have  been  de- 
scribing, tolerated  for  a  moment?  Red  tape — nothing  but  red  tape. 
It  can't  go  on  for  ever.  The  old  P.  W.  D.  is  doomed  in  our  time. 
We  shall  probably  see  the  old  battered  ship  founder,  stern  fore- 
most, in  the  waves  of  a  financial  investigation.  The  last  we  shall 
see  of  her  will  be  the  red  tape  pennon  flying  at  her  mizen. 

Rules  for  Calculating  the  Velocity  and  Discharge  of  Rivers 
and  Open  Canals.  By  Rai  Bahadur  Kunhya  Loll,  M.  Inst, 
C.  E.  Lahore  :  The  New  Imperial  Press,  1886. 
Originally  compiled  as  a  Class-book  or  Manual  for  Students 
and  two  editions  having  been  exhausted,  the  author  of  this  welU 
known  Manual  has  been  induced  to  prepare  another  edition 
under  the  hope  that  it  will  prove  more  generally  useful  than  its 
two  predecessors.  The  end  and  aim  of  the  book  is  to  bring 
within  a  small  compiass  all  that  is  really  requisite  to  attain  a 
fair  knowledge  of  the  subject  of  Practical  Hydraulics.  The 
Tables  have  been  tested  by  experience,  and  give  unusual 
facility  for  the  solution  of  questions  of  every  day  occur- 
rence in  Engineering  practice.  Although  we  see  nothing  in  the 
book  on  the  new  formulae  of  D'Arcy,  Kutter,  and  Bazin,  the  applica- 
tions of  which  are  enshrouded  in  doubt,  still  we  have  something 
more  useful  in  Dicken's  short  and  simple  formula  for  finding  the 
Discharges  of  Rivers,  which  is  now  embodied  in  the  book  for  the 
first  time. 


Madras  Journal  of  Education  and  Supplement.  New  series. 
January  1887. 
This  Magazine  is  the  revival  of  a  well-known  journal  which  ceased 
to  exist  some  five  years  back,  and  its  re-appearance  in  a  new  form 
should  be  welcomed  by  all  interested  in  educational  matters  in 
India.  In  the  present  issue  we  notice  a  valuable  contribution 
on  "  Commercial  Education"  with  some  observations  on  Technical 
Education.  The  Supplement  is  chiefly  devoted  to  the  Examination 
Papers  set  at  the  University  and  other  competitions  in  Southern 
Indift, 
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6aurai   ^rticks. 


RANGOON  DRAINAGE  PROJECT. 
Shone's  Uydko-Pneumatic  System. 
(  C'lntinutd  from  last  i««u«.  ) 

T  ■  to  be  ou  the  safe  side,  we  should  base  our 
4Bt  T  detenniuins.'  the    sizes  of  the  engines,    com- 

pruooore.  and  boilers,  on  the  following  data  : — (1)  We 
ahould  assume  the  ultimate  populatiua  to  be  provided  for 
to  be  41, +68  ;  (2)  the  sewage  discharges  to  be  equal  to  30 
Mllonx  per  head  per  day  ;  and  (3)  we  should  calculate  the 
horse-power  on  the  assumption  that  the  whole  of  the 
■ewage  would  have  to  be  lifted  to  the  greatest  height 
given  in  our  table  on  page  12,  vis.,  62  feet. 

The  maximum  quantity  which  we  should  have  to  eject 
«very  minute  under  these  circumstances  has  been  esti- 
mated to  be  =1, 546  gallons.  The  horse-power  in  net 
weight  of  water  lifted  would  therefore  be  =  Ls*8xio><^j  _ 

29".5  horse-m>wer.  If  you  auried  out  this  project,  you 
would  requu-e  an  engine  which  should  indicate  about  60 
horse  power  in  the  steam  cylimlors. 

The  engines,  compressors,  and  boilers,  shown  in  Draw- 
ing No.  7,  you  will  observe  are  in  duplicate,  and  each 
will  be  capable  of  developing  greater  power  than  that 
stated,  so  as  to  provide  for  any  possible  incre.vse  in  the 
sewage  discharges  beyond  that  calculated  for.  Finding, 
fcowever,  that  you  have  it  in  contemplation  to  supple- 
ment your  present  water  supply  with  a  high  pressure 
service,  we  stron'jly  advise  you  to  carry  out  these  con- 
templated additional  works  in  conjunction  with  the 
proposed  sewerage  works. 

Believing  that  you  will  entertain  this  suggestion  when 
it  is  expltined  to  and  clearly  understood  by  you,  we  beg 
now  to  describe  the  way  in  which  we  suggest  that  the 
supplementary  high-pressure  water  supply  should  be 
oarried  out.  (1)  The  present  water  supply  should  be 
filtered,  as  already  proposed  by  you.  The  filtering  reser- 
voir to  be  situated  where  shown  on  Drawing  No.  1. 
(2)  The  filtered  water  should  pass  by  gravitation  into 
three  large  Pneumatic  Ejectors,  each  of  2,000  gallons 
capacity :  th«ie  Ejectors  to  be  fixed  in  a  Pneumatic 
Ejector  Station,  shown  in  Drawing  No.  6,  to  be  erected 
apon  land  close  to  the  filterini;  beds. 

The  same  machiuery  that  would  compress  the  air  for 
fijectiug  the  sewage  wcMild  compresu  air  to  eject  the  water 
supply.  All  we  should  want  to  do  in  addition  to 
what  Is  necessary  for  the  efficient  working  of  the 
sewerage  project,  and  what  is  necessary  for  this,  in  the 
shape  of  engines,  compressors,  boilers,  and  buildings  is 
shown  on  Drawing  No.  7,  would  be  to  enlarge  the  build- 
i':  ^'"td,  w    that  a   third  compressor  and 

b  <1  and  erected  within    them,   and   also 

to  lay  down  air-mains  from  the  one  air-compressing  station 
to  the  water  supply  Ejector  Station,  and  lay  down  a 
water  delivery  main  from  the  proposed  water  supply 
Ejectors  to  the  existing  delivery  main. 

By  this  arrangement  you  would  be  able  to  connect  the 
h'  -lire     water     service   with   your  present    water 

>:'  ;  .  .  . -t«n  of  piping.  These  pipe  connections  arc 
alsfj  shown  on  the  Drawing  No.  1.  The  effect  of  putting 
pneumatic  pressure  efpial  to  62  feet  of  water  head  on  the 
water  supply  Ejectors  would  be  equivalent  to  your  having 
the  filtered  water  drawn  from  a  reservoir  175  feet  above 
datum,  which  we  believe  would  be  considered  a  great 
boon  by  all  the  consumers,  and  especially  by  those  whose 
prop«;rtie«  are  furthest  away  from  the  present  reservoir 
-  lltly.  If  this  plan  be  not  adopted,  then  you  would 
liiivu  to  erect  at  the  filtering  reservoir  a  separate  pumping 
station,  with  all  the  attendant  cost  of  such  an  establish- 
ment, which  would  ha  c/msiderable  ;  whereas,  by  our  pro- 
jcift  the  «»«t  of  att'-ndaiKx;  conse<|uent  upon  your  run- 
rate  pumping  stations  would  be  altogether 
•;  .  h. 

lUngoon  IS  likely  u,  grow  apace,  and  if  so,  the  Shone 
.SysU;m  of  sewerage  will  sooner  or  later  be  extended  to 
the  entire  city,  a  work  by  the  way  which   can  be   readily 


accomplished  from  year  to  year  as  the  town  grows. 
Under  these  cicumstances  we  have  deemed  it  prudent 
to  provide  engines,  compressors,  boilers,  &c.,  capable  of 
operating  the  sewage  discharges  of  a  much  larger  popu- 
lation than  that  given  in  the  table  on  page  12,  viz., 
41,648.  For  the  present,  however,  Mr.  Clark  is  _  of 
opinion  that  provision  should  be  made  to  eject  1,546 
gallons  of  sewage  (see  table,  page  12),  and  2,000  gallons 
of  water  per  minute,  or  a  total  of  3,546  gallons.  One 
of  the  engines  shown  in  Drawing  No.  7  running  at  300 
feet  piston  speed  will  eject  to  the  required  height  of 
62  feet  a  quantity  equal  to  30  per  cent,  in  excess  of 
the  1,546  gallons  of  sewage  provided  for  as  the  total 
discharges  of  the  population  of  41,468.  But  the 
engine  could  be  made  to  run  with  ease  at  500  feet  pis- 
ton speed,  which  would  result  in  your  being  able  to  eject 
3,300  <;allons,  about  62  feet  in  height.  By  adding  a 
third  engine  of  the  same  power  as  each  of  the  two  al- 
ready provided  for,  keepinu'  one  as  a  lie-by,  you  would,  by 
working  two  of  them  together,  be  able  to  eject  4,000 
gallons  per  minute  when  they  were  running  at  a  piston 
speed  of  300  feet  per  minute  to  a  height  of  62  feet,  and  this 
would  be  lariiely  in  excess  of  the  sewage  and  water  supply 
when  united  for  the  purpose  of  our  projects  (1)  and  (2), 
We  be;,^  to  observe  that  in  England  the  sewerage  works  con- 
sist simply  in  laying  down  public  gravitatinjr  sewers  in  the 
street.-;  to  enable  householders  to  make  connections  with 
them  at  their  own  expense.  Our  project  for  Rangoon, 
however,  not  only  consists  in  what  is  being  done  in 
England  in  the  way  of  providins;  householders  with  a 
sewer  into  which  they  can  discharge  theii-  sewage,  but  it 
also  includes  works  of  a  special  kind,  and  which  consist  in 
providing  iron  trays  for  the  discharge  of  the  suUiage 
waters,  as  shown  in  plan  and  section  on  Drawing  No  2, 
and  night-soil  depots,  as  shown  in  plan  on  Drawing  No  2, 
and  in  section  on  Drawing  No.  4. 

Our  estimate  for  the  sewerage  project  amounts  in 
the  aggregate  to  £170,346.  A  detailed  statement  show- 
ing how  this  esamate  is  arrived  at  is  given  in  Appendix 
D.  Our  estimate  for  the  sewerage  and  water  supply 
projects  together   amounts  to   £187,035. 

The  works  of  sewerage  and  water  supply  comprehend 
the  finding  and  fixing  ever}'  kind  of  material  in  its 
place  so  as  to  carry  out  the  project  as  explained  in  this 
Report  and  delineated  upon  the  drawings  in  a  first-class 
style    ready    for   working. 

The  annual  cost  of  operating  the  sewerage  project,  at 
Rangoon,  working  for  14  hours  per  day,  would  not  exceed 
in  practice  £1,200  all  told. 

If  the  water  supply  be  added  to  the  sewerage  project, 
the  expense  will  be  increased  to  £1,930  per  annum  about. 
We  may  add  that  the  first  cost  of  establishing  an  inde- 
pendent pumping  station  for  the  water  supply  would  be 
about  the  same  as  the  first  cost  of  establishing  that 
station  in  connection  with  our  sewerage  project,  but  the 
extra  cost  of  operating  an  independent  water  supply 
pumping  station  capitalised  would  amount  to  about 
£10,000,80  that  by  connecting  this  water  supply  project 
to  the  sewerage  project  this  latter  sum  of  money,  in 
round  numbers,  would  be  saved.  Again,  by  coupling 
the  water  supply  project  to  the  sewerage  project  you 
could  in  case  of  fire  increase  the  pneumatic  pressure  to 
almost  any  desired  extent. 

We  may  summarise  the  advantages  derivable  from  the 
adoption  of  our  projects  1  and  2,  as  recommended  in  the 
foregoing  Report,  thus : — (1)  You  would  have  machinery 
and  power  enouyh  to  deal  successfully,  sanitarily,  and 
economically,  with  the  sewage  of  that  portion  of  Rangoon 
which  we  have  called  the  town  proper ;  (2)  the  same  ma- 
chinery will  suffice  when  the  Shone  System  is  extended 
to  the  outlying  portions  of  the  town,  such  as  Poozoon- 
doung  and  Monkey  Point  on  the  east,  and  Kemendine 
on  the  west,  and,  if  thought  practicable  hereafter,  the 
sewage  may  be  ejected  on  to  land  for  utilisation  in- 
steatl  of  ejecting  it  into  the  Rangoon  River ;  (3)  when 
extensions  of  the  system  outside  the  limits  of  the  town 
proper  were  decided  upon,  you    would   then   simply  sink 
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as  many  Pneumatic  Ejector  Stations  as  may  be  found  to 
be  necessary  from  time  to  time,  and  connect  with  them 
gravitating  sewers,  air-pipes,  and  sewage-mains.  Every 
additional  station  would  cause  the  engines  to  run  a  little 
faster,  that  is  all ;  but  the  capacity  of  the  three  ent;ines 
proposed,  if  erected,  would  be  so  greatly  in  excess  of 
the  power  estimated  for  the  ultimate  population  of  the 
-whole  city  of  Rangoon,  both  as  regards  sewage  and  water 
supply,  that  the  extra  draught  which  would  be  made 
from  time  to  time  upon  the  resources  of  those  engines 
would  be  practically  imperceptible  for  some  years  to  come. 
(To  he  continued.) 

RYLES'  METHOD  OF  PAINTING  &  VARNISHING. 

This  system  ia  principally  intended  for  carriages  or  other 
Vehicles — particularly  railway  stock.  The  manner  in  which  it 
is  performed  is  to  clean  off  the  old  loose  paint  (if  repair  work) 
or  if  new,  put  the  carriage  or  other  vehicle  into  a  suitable 
stove,  and  heat  it  up  from  180°  to  280°  Fahrenheit,  more  or  less. 
This  expels  all  moisture,  but  will  not  warp  or  twist  the  mate- 
rial in  any  way  to  cause  injury  to  it.  The  vehicle  is  then  kept 
in  the  stove  for  six  hours,  and  any  blisters,  <fec.,  flattened  and 
puttied  up  as  usual  and  the  first  coat  put  on.  The  vehicle  is 
replaced  in  the  stove,  kept  there  for  eight  hours,  and  heated 
up  from  180°  to  280°  Fahrenheit.  This  coat,  as  it  forms  the 
ground,  should  be  put  on  a  little  thicker  than  ordinary,  as  the 
heat  sends  it  well  into  the  pores  of  the  wood  or  metal.  Each 
■coat  after  this  is  worked  up  in  the  usual  way,  and  as  many 
coats  may  be  added  as  are  considered  sufficient. 

By  painting  in  this  manner  it  will  be  found  that  less  paint 
will  be  used  and  a  less  number  of  coats  required,  on  account 
■of  the  paint  being  baked  hard,  which  prevents,  in  a  great 
measure,  the  usual  waste  in  rubbing  down,  and  gives  more 
body  in  each  coat.  Each  coat  is  flattened  by  pumice  or  other 
suitable  means — except  the  last  coat  but  one,  when,  if  a  polish- 
■ed  surface  is  required  half  varnish  and  half  paint  should  be 
^ged — flattening  with  pounded  pumice  (very  fine)  and  oil,  using 
flannel  or  any  other  suitable  material.  Boiled  linseed  oil 
may  be  used  with  all  colors.  For  the  last  coat  copal  or  other 
suitable  varnish  may  be  used  according  to  the  class  of  work 
required.  One  coat,  as  a  rule,  will  be  found  sufficient,  if  not,  it 
should  be  flattened  lightly  and  re-stoved,  and  then  worked  up 
to  the  required  polish  with  rotten  stone  or  other  polishing 
substance. 

Every  coat  of  paint  and  varnish  should  have  six  hours  in 
the  stove  at  a  heat  of  180°  Fahrenheit  (except  the  first 
as  stated).  Che  above  applies  to  internal  as  well  as  external 
work,  and  where  varnish  only  is  required  on  wood,  panels,  &c., 
to  save  material  it  is  necessary  to  first  use  a  filling,  of  which 
there  are  various  kinds ;  and  this  is  well  rubbed  into  the  wood. 
The  filling,  on  the  internal  parts  of  the  vehicle,  should  be  put 
on  while  the  external  work  is  being  done,  so  as  to  keep  pace 
with  inside  and  outside.  For  ordinary  work  it  will  be  found 
that  the  gloss  left  on  the  work  after  one  coat  of  varnish  is 
good  enough  for  any  ordinary  first-class  carriage,  but  where  a 
polish  like  glass  is  required,  (and  it  can  very  easily  be  attaind,) 
two  coats  or  more  ought  to  be  given.  Of  coarse  only  work  of 
a  very  high  class  would  require  such  a  finish,  and  that  as  a 
rule  would  be  internal  finish.  When  done,  the  result,  as 
regards  appearance,  durability,  and  cheapness,  will  be  found 
satisfactory. 

The  more  the  surface  is  rubbed  the  brighter  it  will  be, 
whereas  with  varnished  or  French  polished  surfaces,  carriages 
for  either  railway  or  road  are  never  in  service  long  before 
they  lose  their  polish.  Painting  done  in  this  manner  is  really 
metallic  enamelling,  and  gives  a  finish  far  surpassing  ordinary 
painting  as  well  as  preventing  the  possibility  of  cracking, 
blistering,  &c.  As  the  paint  is  really  baked  on  the  vehicle 
at  a  higher  temperature  than  when  standing  in  the  sun, 
the  yard  of  a  station,  or  a  coach  house,  all  lettering  can  be 
done  as  usual  after  the  last  coat  has  been  finished,  the  vehicle 
being  stoved  again  to  harden  the  lettering.  Once  the  heat  is  got 
up  in  the  stove,  it  takes  but  little  fuel  to  maintain  it,  and, 
it  is  declared  that,  painting  on  this  system  will  last  several 
times  the  life  of  ordinary  painting,  and  the  work  will  be 
completed  in  one-half  the  ordinary  time  on  account  of  the 
quick  drying.  It  will  therefore  effect  a  very  great  saving 
on  work  done  by  railway  companies,  private  firms,  and  others 
who  may  choose  to  adopt  it.  To  do  this  class  of  work  as 
economically  as  possible,  the  stove  should  be  made  so  as  to  turn 
tne  work  out  equal  to  the  demand,  that  is,  for  railway  com- 
panie»  the  stove  ghodld  be  able  to  hold  nore  than  one  Tehicle. 


CEYLON  RAILWAYS. 

The  Hlackwater  Slip. 

"  Mr.  Sfiooner's  Uydrometric  Monitor." 


Herewith  is  a  rough  sketch  (curtailed  longitudinally )  of  tb« 
above  machine.  Fixed  on  the  main  of  1  foot  diameter  is  a 
ball  and  socket  joint  of  gun  metal,  then  a  tapering  or  reducing 
pipe,  on  the  end  of  which  is  fixed  the  jet  with  a  2-inch 
nozzle  with  movable  lip.  The  reservoir  to  feed  this  machine 
was  30'  X  30'  X  3'. 

Mr.  Spooner  said  that  he  would  clear  the  slip  in  15  days,  tak- 
ing away  all  soil  and  stone  blocks  up  to  five  tons  in  weight  Th« 
virtue  of  these  machines  is  said  to  consist  in  the  reducing  pipe. 
I  don't  see  this  at  all.  I  only  see  in  it  a  jet,  which  with  a 
head  of  19C  feet  would  eject  the  water  to  a  height  of  162  feet, 
with  a  pressure  of  82'271bs.  per  square  inch  at  the  sluice.  Now 
from  above  it  will  be  seen  that  provided  he  had  sufficient 
water  he  had  ample  pressure  to  overturn  a  block  of  granite 
of  68 '29  cubic  feet  and  weight  five  tons,  but  be  really  had  no 
more  pressure  on  than  would  overturn  a  stone  of  501bs.  The 
machine,  of  course,  cleared  away  the  loose  earth  and  smaller 
stones.  The  expense  in  connection  with  this  experiment 
has,  it  is  said,  cost  the  Colony  Rs.  10,000.  and  it  fails, 
in  my  opinion,  from  want  of  due  care  being  taken  in 
cutting  the  storage  reservoir.  It  was  too  small,  and  they  were 
utilizing  the  overflow  for  helping  down  the  earth  and  small 
stones.  It  would  appear  there  was  plenty  of  water ;  in  fact, 
there  was  not  storage  enough  to  fill  the  pipes,  and  the  anicutt 
were  too  low  to  allow  the  water  to  flow  in  as  fast  as  the  pipes 
would  empty  the  reservoir. 

Surely  we|  are  retrograding?  In  this  our  19th  century, 
we  spend  Rs.  10,000  over  failing  to  move  a  five-ton  block 
to  waste,  and  our  forefathers  moved  a  1,500-ton  mass  of 
granite  for  the  statue  of  Peter  the  Great ! 

Frank  W.  Thomson,  b.e.,  m  i.c.e.i. 

P.S. — Just  as  they  were  making  everything  snug  for 
passage  of  goods'  trucks  a  fresh  slip  has  occurred,  filling 
up  the  cutting  afresh.  This  is  serious  as  the  traffic  is  increas- 
ing and  the  supply  of  trucks  at  the  Nanu  Oya  end  is  found 
inadequate.  F.  W.  T. 

A    NOTE    FROM   BURMAH. 

In  the  acquisition  of  Upper  Burmah,  the  difficulties  of 
procuring  materials  for  works  of  public  utility  and  construc- 
tion, will  in  a  great  measure  be  lessened,  as  soon  as  carrying 
power  becomes  available.  The  country  abounds  in  graniti 
serpentine,  laterite,  gravel,  limestone,  sandstone,  and  clays 
of  a  superior  quality. 

The  main  source  of  road  material  for  Lower  BurmaK^. 
was  hitherto  obtained  from  the  shipping  touching  coming 
to  the  Province  with  stone  ballast,  and  from  Mergui  and  Sal- 
ween;  but  the  want  of  carrying  power  and  easy  communication, 
the  supplies  from  the  latter  sources  were  considered  unprofit- 
able when  brought  to  this  port.  So  far  our  wants  have  been 
supplied  from  these  precarious  sources  ;  but  the  demand  for 
building  and  road  material  will  soon  become  much  greater, 
when  difficulties  will  surely  arise,  unless  the  local  reserves  are 
properly  worked.  Tennasserim  has  granite  and  gneiss, 
Pegu  limestone  and  clays,  Arracan  serpentine  and  sandstone, 
and  all  the  hilly  country  from  Moulmein  northwards.  Prome 
on  either  banks  of  the  Irrawaddy  possesses  limestone  and 
sandstone  and  laterite  ;  and  it  is  from  these  accessible  sources 
that  our  supplies  should  be  met. 

The  clays  from  Pegu  have  been  long  known  for  their  supe- 
riority. In  many  places  the  beds  consist  principally  of  China 
clay,  free  from  iron,  and  consequently  well  suited  for  manu- 
facture of  china-ware,  glazed  pottery  and  tiles.  The  common 
alluvial  clay  to  be  had  anywhere  in  the  province,  is  what  is 
now  used  for  making  bricks,  tiles  and  pottery.  The  clay  re- 
quires no  special  preparation  beyond  a  little  kneading  with 
water,  before  moulding.  The  Public  Works  Department  only 
use  the  latter  for  brick-making.  This  industry  only  requires 
capital  and  enterprise  to  develop  the  crude  method  as  now 
worked  by  native  potters  and  brickmakers,  as  well  as  to  keep 
up  a  sufficient  supply  to  meet  all  local  demands  and  to  im- 
prove generally  the  materials  for  manufacture. 

H.  T. 
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THE   MEER   ALLUM   LAKE   AND  DAM. 
The  re.«iei^-oir  shov,ni  in   the  annexed  sketch,  which  is 
copied  bom  a  photo,    is  situated  about    two  miles   froni 
the  City  of  Hyderabad,  the  capital  of  His  Highness  the 
Niiam's   dominions.  It  was  eoustnicted  about  A.  D.  lt>08 
bv  Nawab  Meer  AUum,  the  Prime  Minister  ofthe  btate, 
under   the   immediate   orders    of  an     Engineer    Officer 
named   Captain  Russell,  during  the  rei|?n  of  His  Highness 
Sikander  Jah.     The  area  of  the  lake  is  about  one-and-a- 
half  square  miles,  and  it  is  the  chief  source  of  supply  tor 
providing  drinking  water  to  the  inhabitants  of  the  City  ot 
HyderaW.  The  principal  feeder  to  this  lake  takes  its  rise 
from  the  River  Esee  near  the  village  of  Yerselgandy,  some 
miles  away.     The  masonry  dam,  which  is  thrown  across  a 
▼alley  debouching  towards  the  Moosee  river,  is  of  great  so- 
lidity and  strength,  and  on  a  principle  as  unique  as  it  is 
efiFective  and  lasting.     It  has  the  appearance  of  a  bridge 
with  several  arches  as  if  laid  upon  one   of  its   sides,  and 
it  not  only  presents  this  appearance,  but  it  is    actually 
built   upon   the  principle   of  the   arch   in   the   position 
stated.     The  resistance  it   thus   presents  to  the  pressure 
of  the  water  is  obviously  more   formidable  and   complete 
than  a  dam  built  jiccording  to  the  ordinary  practice.    The 
number  of    arch-like    structures   is   twenty-one,  each  of 
about  one  hundred  and  fifty  feet  span,  resting  upon  piers 
supplemented  by  buttressess,  the  entire  structure  again 
assuming  the  appearance  of  one  large  arch.  The  breadth  of 
masonry  at  the  top  is  abo>it  four  to  five  feet,  and  increases 
in  thickness  to  the    foundations.     The  greatest  depth  of 
water  is  about  fifty  feet,  and  when  at  its  highest  during 
the  monsoons  flows  over  the  crest  of  the  dam  in  a  fine 
cascade,  and  renders  the  whole  scene  one  of  great  beauty. 
A  notable  feature  in  the  landscape  on  the   west  side  is  a 
durqah  or  shrine  in  which  are  deposited  the  remains   of 
two  Mahomedan    saints.     Several     fakeers,   ^yho   are   in 
charge,  show   great  politeness  to  European  visitors,  and 
point  out  the  entrance  inside  the  enclosure  of  the  dargah 
of  an  undei^fround   passage   which   leads  (if  it   can   be 
credited)  to   the    celebrated     Fort   of   Golcondah.    Four 
steam    yachts     have  been   placed  on   the   lake  belong- 
ing to  His  Highness  the  Nizam  and  Nawab  Salar  Jung. 
These  yachts  are  willingly   and  generously  placed  at  the 
disposal  of  pleasure  parties  visiting  this  neighbourhood. 
It  IS  a  gratifying  fact,  which  ought  not  to  pass  unnoticed, 
that  though  the  lake  described  is  the  private  property  of 
the  Salar  Jung  family,  the  water  is  supplied  free  of  charge 
to  the  inhabitants  of  the  City  and  suburbs  of  Hyderabad. 
The  photo  of  this  lake  was  taken  by  Messrs.    Monkenteller 
and  Co.,  and  this  description  has  been  kindly  furnished  us 
by  Mr.  J.  B.   Buchanan,  A.  M.  I.  C.  E.,  District   Engineer, 
Hjderabad. 

ON  "  DRIFT  "  IN   GUN  FIRE. 

By  a.  Ewbank,  M.  A. 

Oke  of  the  questions  coming  up  for  solution  before  the 

English  people   Is  the  defence  of  India   and  the  Colonies 

from  a  sudden  attack  by  an  enemy's  fleet.     Thus  artillery 

auestions  are  to  a  certain  extent  popular  questions,  and 
hey  are  certainly  engineering  questions.  We  will  therefore 
discuss  in  as  elementary  a  manner  as  possible,  consis- 
tently with  due  completeness,  a  peculiarity  in  artillery 
practice  known  to  gunners  as  drift. 

L-t  a  rifled  cannon  be  placed  so  as  to  discharge  a 
projectile  northwards,  i.e.,  in  the  plane  of  the  meridian. 
As  to  the  shape  of  the  projectile,  we  may  state  at  the 
outset  that  no  particular  shape  is  implied  in  the  following 
discussion.  It  cannot  be  a  perfect  sphere,  for  then  it  would 
not  take  the  rifling,  i.e.,  it  would  not  acquire  that  rotation 
(about  a  line  on  it,  which  we  will  call  its  "  axis  of  figure,") 
which  it  is  the  object  of  the  rifling  to  impart.  In  order 
to  keep  this  discuasion  as  short  as  possible,  we  omit  all 
inquiries  as  to  the  reason  why  a  rotation  of  the  projectile 
is  desirable.  Moreover,  mathematicians  have  already 
assisted  artillery  officers  with  explanations  why  a  rotation 
of  the  projectile  is  u.seful  in  increasing  accuracy  of  aim. 
But  they  do  not  as  yet  appear  to  have  supplied  students 


of  gunnery  with  an  explanation,  theoretical,  rigorous  and 
intelligible,  of  the  thing  which  is  called  drift.  In  a 
manual  chosen  by  Government  for  the  use  of  artillery 
students  at  Woolwich,  the  subject  of  "  drift"  is  mentioned ; 
but  after  various  recondite  causes— not  excluding  air 
vortices— have  been  summoned  to  explain  the  matter,  the 
"  drift"  is  finally  left  as  a  thing  unexplained,  if  not  also  a 
thing  which  is  unexplaiuable.    We  proceed  to  supply  this 

omission.  j  -     . . 

When  the  projectile  is  fired  northwards  and  m  the 
meridian,  it  might  be  expected  that  it  would  ultimately 
strike  the  ground,  which  we  will  suppose  to  be  horizontal, 
at  a  point  due  north  of  the  starting  point.  In  other 
words,  we  should  expect  it  to  keep  in  the  meridian.  If 
fired  initially  in  any  other  vertical  plane,  we  should 
equally  expect  it  to  keep  in  that  vertical  plane.  Its  not 
keeping  in  the  vertical  plane  in  which  it  initially  moved 
is  the  feature  described  as  "  drift."  In  fact,  the  projectile 
behaves  somewhat  like  a  round  shot,  without  rotation, 
might  behave  if,  while  it  was  flying  towards  the  north, 
a  strong  wind  was  blowing  from  west  to  east.  The  rifling 
is  such  that  the  projectile  on  leaving  the  barrel  has  a. 
clockwise  or  right-handed  rotation.  There  is  no  theoreti- 
cal reason  for  choosing  this  rotation.  It  is  simply  a 
matter  of  custom.  If  the  rotation  were  left-handed  or 
counter-clockwise  the  deviation  would  be  westwards, 
still  supposing  the  meridian  to  be  the  initial  plane  of 
projection. 

This  peculiarity  is  so  recognised  by  gunners  that  allow- 
ance is  made  for  it  in  fixing  the  Hiqhta.  In  other  words, 
the  sights  are  set  wrong  in  anticipation  that  the  drift 
will  correct  matters  and  send  the  projectile  where  it  is 
meant  to  go.  Readers  of  the  following  explanation  may 
find  it  useful  to  help  their  conceptions  with  a  globe  of 
wood— easily  made  by  any  carpenter— or  any  object  ap- 
proximately round  which  they  find  handy,  such  as  a  water 
bottle. 


FiG.i. 


If  any  solid  body — we  will  suppose  it  a  sphere,  though  the 
argument  does  not  fail  to  apply  to  all  other  shapes  as  well 
— is  rotating  about  an  axis  which  is  horizontal  and  points 
due  north,  every  point  of  the  body  describes  some  circle 
whose  centre  is  in  that  axis,  and  whose  plane  is  at  right 
angles  to  the  axis.  Similarly,  for  a  vertical  axis  of  re- 
volution, every  point  of  the  body  moves  in  some  circle 
whose  plane  is  horizontal.  In  figure  1,  let  the  circle  A  C  B- 
be  a  section  of  the  spherical  projectile  by  the  meridian. 
Let  the  sphere  be  spinning  about  the  horizontal  axis  B  A 
where  B  A  points  due  north.  Suppose  this  axis  pro- 
duced to  the  points  N,S,  where  0  N  =  OS,  and  imagine  S  N 
a  material  axis  about  which  the  sphere  turns — the  line 
S  N  itself  not  turning,  but  piercing  the  sphere  through 
its  centre.  This  thin  material  axis — say  a  thin  iron  rod  — 
may  have  its  ends  S,  N,  fixed  in  a  stirrup  O  P  S,  N. 
P  Q  is  on  the  prolongation  of  the  vertical  diameter  D  0, 
and  if  P  Q  be  made  to  rotate,  the  points  S,  N,  are 
carried  round  in  a  circle  of  radius  O  N.  N  S  being  a 
material  axis  will  carry  the  sphere  round  with  it.  While 
the  sphere  is  thus  virtually  spinning  about  the  vertical 
diameter  D  C  let  it  keep  its  original  spin  about  the  axis 
B  A.  As  a  matter  of  fact,  if  the  sphere  is  set  spinning 
about  the  axis  B  A  it  will  oppose  a  certain  resistance  to 
having  this  axis  moved  from  the  initial  position  pointing 
due  north.  But  this  resistance  may  be  supposed  over- 
come by  sufficient  force  and  so  the  diameter  B  A  is 
made  to  spin  about  the  diameter  D    0,    Thus  the  sphere 
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has  at  the  same  time  tiuo  rotator}-  motions — (1)  it  spins 
about  B  A,  and  (2)  B  A  and  all  other  points  of  the  sphere 
have  an  additional  rotatory  motion  about  D  C. 

Dismissing  now  the  material  axis  and  the  stirrup 
P  S  N — which  were  only  introduced  to  help  the  reader 
to  conceive  of  the  co-existence  of  two  separate  rotations — 
we  may  say  that  the  sphere  has  at  the  same  time  a  spin- 
ning motion  round  B  A  and  a  spinning  motion  round 
D  C.  Let  the  rotation  round  B  A  be  such  that  the  point 
C  moves  out  of  the  paper  tmuardu  the  reader.  This  is 
right-handed  if  seen  from  S.  Let  the  spin  round  D  C 
be  such  that  A  is  moving  out  of  the  paper  from  the 
reader.  This  is  counter-clockwise  or  left-handed  if  seen 
from  P.  The  spin  about  D  C  will  bring  B  A  back  periodi- 
cally into  the  plane  of  the  paper — which  plane  denotes 
the  meridian.  Now  the  question  is,  what  sort  of  motion 
does  the  sphere  possess  as  the  resultant  of  the  two 
spins  about  0  A  and  O  C  ?  The  question  is  asked  not  for 
any  time  in  general,  but  for  the  exact  moment  when  O  A 
is  crossing  the  meridian.  To  make  our  ideas  more  pre- 
cise, let  us  suppose  that  the  spin  round  B  A  is  such  that 
the  sphere  revolves  four  times  per  second.  Let  the  spin 
about   D  C   be  such   that   it  makes  O  A  (or  the   sphere 

fenerally)  revolve  three  times  per  second.  Draw  the  line 
[  O  E  such  that  the  tangent  of  the  angle  E  O  A  shall 
be  f .  Draw  E  F  perpendicular  to  0  A  and  E  G  to  0  C. 
Then  the  velocity  of  the  point  E  as  due  to  the  spin  about 
O  A  is  such  as  to  make  E  describe  in  one  second  four  times 
the  circumference  of  the  circle  whose  radius  is  F  E.  Its 
Telocity  is  therefore  Stt  E  F  and  it  is,  at  the  moment  con- 
sidered, normal  to  the  paper  and  towards  the  reader.  In 
1  like  manner  by  virtue  of  the  spin  about  D  C,  E  has  a 
velocity  3  X  27r  E  G  which  is  normal  to  the  paper  and 
from  the  reader  as  the  spin  about  D  C  is  left-handed,  as 
seen  from  P.  Now  by  construction  E  F :  E  G  =  3:4.  There- 
fore Stt  E  F  =  67r  E  G.  Therefore  E  having  two  equal  and 
opposite  motions  is  kept  at  rest.  Similarly  for  any  other 
point  in  the  line  H  E.  Thus  the  sphere  by  reason  of  si- 
multaneous spins  about  O  A,  0  C,  is  made  to  spin  about 
the  line  H  E.  For  the  sphere  has  some  motion  and  H  E 
has  no  motion.  The  spin  velocity  about  H  E  «<  tJio 
moment  O  A  is  in  the  meridian  will  be  such  that  the 
body  is  revolving  about  H  E  at  the  rate  of  five  revolutions 
per  second.  For  let  the  number  of  revolutions  round  H 
E  be  called  n.  Draw  F  K  perpendicular  to  H  E.  Then 
the  velocity  of  F  at  the  moment  considered  must  be 
n  X  27r  F  K.  But  the  velocity  of  F  is  3  x  27r  O  F  by  virtue 
of  the  original  spin  about  0  C  while  it  gets  no  motion 
from  the  spin  about  O  A.  Therefore  n.  F  K  =  3.  OF.  But 

K  F 

fir—^  =  Sin  E  0  F  =  "y.  :.  n  =  o.  And  as  F  moves  out  of  the 
OF 

paper  r'rom  the  reader  by  the  spin   about  D  0,  it  follows 

that  the  spin  about  H  E  must  be  such  as  to   produce   this 

direction  of  motion    in  F.     Therefore    the    motion  about 

H  E  is  right-handed  or  clockwise  if  received  from  a  point 

on  0  H  produced.     When  O  A  is  out  of  the  meridian  the 

resultant  spin  axis  is  also  out  of  the  meridian. 

Conversely,  if  a  sphere  is  spinning  about   the  lino  H  E 

which  makes  with  the  horizontal  north  line  B  A  an  angle 

whose    tangent    is    f,   and    if  the    spin    velocity    is    five 

complete   revolutions  per  second,    this    motion    may    be 

represented    by     givinsr    to    the    sphere     simultaneous 

angular   velocities    about    the    line    B    A    and    the    line 

D   C.    These  lines   are  fixed  in  space,  but    not    fixed    in 

the  body.    The  motion  about  H  E  will  carry   that  lino  of 

the  body,  which  at  present   is  due  north  and   horizontal, 

into  some  other  position  which  is  out  of  the  meridian  and 

is  not  horizontal.     Then  some  other  line  of  the   body  will 

occupy  for  the  moment  the  position  of  O  A   in  the  figure. 

Similarly  the  spin   about  H    E  will  take  that    line  o/    the 

body  which  at  present  is  vertical  into  some  other   position 

which  is  not  vortical.      Another  line  of  the    body — say  a 

line   0   V — which    makes  an  angle  V  O  E  =  the   angle 

C  0  E  -  will  come  to   the   vertical  position   denoted  at 

present  by  O  C.    About  this  new  line  O  V  of  the  body 

we   may   then   suppose  a  spin  given    at  the  rate  of  three 

revolutions   per   second,  and     along    the    new   horizontal 


north  line  we  may  suppose  a  spin  of  four  revolutions 
per  second.  Thus  the  continued  constant  spin  about  a 
diameter  of  the  sphere  fixed  i?i  the  body,  and  also  fixed  in 
space  as  far  as  direction  goes,  may  be  replaced  by  two 
certain  smaller  spins  about  diameters  which  are  fixed  as 
regards  their  directions  in  space  and  are  therefore  naf 
fixed  in  the  body. 

Now,  if  the  above  reasoning  be  allowed  to  be  valid,  we 
see  that  ti>  cut  out  of  the  sphere  any  portions  of  its  mate- 
rial will  not  affect  the  above  reasoning  as  regards  the 
remaining  portions.  We  shall  then  have  some  irregular 
figure  which  is  really  spinning  about  a  line  H  E.  This 
irregular  figure  is  then  supposed  to  lose  its  spin  about 
H  E  and  to  take  instead  certain  other  spins  about  two 
other  lines  B  A  and  D  C  which  have  certain  fixed  direc- 
tions with  reference  to  the  line  H  E.  These  other  lines 
we  describe  by  saying  that  they  are  fixed  in  space  but  are 
not  fixed  in  the  body.  Now,  by  cutting  portions  from 
a  sphere  we  may  make  the  remainder  into  any  shape  we  like 
— say  cylindrical,  conical  or  altogether  irregular.  Thus 
we  see  that  our  reasoning  about  replacing  one  spin  by  two 
other  spins  is  independent  of  the  shape  t)r  the  body  oper- 
ated on. 

(To  he  continued.) 


NOTES   FROM   HOME. 
(From  our  ovjn  Correspondent.) 

"  The  use  and  equipment  of  Engineering  Laboratories  "  was 
the  subject  of  the  paper  read  at  the  last  meeting  of  the 
Institution  of  Oivil  Engineers.  In  this  paper  the  author 
points  out  that  in  an  ordinary  pupilage  a  young  Engineer 
has  not  much  opportunity  of  studying  such  things  as  the 
physical  properties  of  iron  and  steel,  nor  the  strength  of 
those  materials,  nor  the  efficiency  of  the  machines  he  uses, 
nor  the  relative  economy  of  the  difTerent  types  of 
engines,  nor  the  evaporative  power  of  the  boilers.  For  such 
experience,  he  requires  to  see  for  himself  how  the  different 
Engineering  constants  have  been  arrived  at,  from  the  strength 
of  iron  to  the  value  of  coal  or  the  discharge  co-efficient  of 
an  orifice.  The  author  thinks  that  this  kind  of  practical, 
teaching  can  be  given  best  in  an  Engineering  Laboratory, 
and  points  out  that  England  has  takon  the  lead  in  these 
matters,  and  concludes  his  paper  by  pointing  out  the  prin- 
cipal subjects  on  which  experiments  might  be  carried  out 
in  these  laboratories  as  suggested. 

The  morning  that  London  woke  to  find  itself  as  completely 
cut  off  from  one  means  of  communication  with  the  outer 
world  looked  as  if  an  investing  army  were  encamped  around 
the  city.  A  snow-storm  and  a  few  hours  of  tempest  had 
brought  us  back  to  the  conditions  under  which  life  was 
carried  on  previous  to  the  use  of  the  electric  telegraph.  Out 
of  nearly  .500  wires  from  London  to  places  outside  the  metro- 
polis only  six  were  left  in  working  order.  Except  the  under- 
ground cables  there  was  hardly  a  telegraph  or  telephone 
through  which  a  message  could  be  sent.  The  experience 
of  this  month  will  undoubtedly  lend  force  to  the  argument  of 
underground  wires.  The  Railways  have  had  to  be  worked 
under  the  old  "  time "  system  and  when  considered  in 
connection  with  dense  fogs  which  have  prevailed,  it  is  wonder- 
ful the  immunity  of  accident  which  has  been  attained. 

It  appears  that  orders  in  shipbuilding  have  been  a  little 
more  lively  during  the  last  two  months  than  has  been  the 
case  for  some  time.  Besides  that  freights  are  slightly  on 
the  rise,  there  is  another  very  strong  inducement  for  the 
building  of  new  steamers  to  replace  the  old  fleet.  The  pre- 
sent mechanical  arrangements  of  "  triple  expansion  engines 
afford  so  much  greater  economy  in  daily  work  that  a  vessel 
so  fitted  competes  at  greater  advantage  with  the  older  fleet,  and 
can  make  a  living  at  low  freights  when  it  would  be  impossible 
for  older  vessels  to  do  so.  From  Mr.  Wyllie's  paper  recently 
read  before  the  Mechanical  Engineers'  Institution  it  appears 
that  steamers  by  this  agency  burn  .30  per  cent,  less  coal  than 
was  the  case  five  years  ago.  An  instance  is  mentioned  in  the 
discussion  which  followed  this  paper  of  two  large  steamers 
recently  built  for  the  P.  and  0.  Company  of  6,000  I.  H.-P. 
each  of  the  same  dimensions  and  built  on  the  same  lines. 
One  worked  with  a  triple  engine  at  a  pressure  of  1451bs. 
to  the  square  inch  and  the  other  with  an  ordinary  Compound 
working  at  OOlhs.  pressure  per  square  inch.  Both  sailed  to 
Australia,  at  12  knots  per  hour,  and  the  vessel  with  the  triple 
engine  burned  1,200  tons  less  than  the  compound. 
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PUBLIC  WORKS  DEPARTMENT. 
India,  January  24,  1887. 

Mr.  W.  Wi««man,  Kxeoiitive  Engineer,  2nd  grade,  State 
Bkilvays,  is  temporarily  transferred  from  tke  Estahlishmont 
under  the  Director-tieiieral  of  Railways  to  Burmah  Provincial 
cstablUhment. 

It  is  hereby  notified  that  in  Railway  Despatch,  No.  118,  dated 
•111*  aSrd  December  18«6,  Her  Majesty's  Secretary  of  State  for 
India  has  accorded  sanction  to  the  estimate  amounting  to 
P  ~"  ""40  of  the  cost  of  constnictinc;  an  extension  of  the 
f^  State  Railway  from  Quetta  to  tlie  Kotal  at  the   top    of 

Ihr    l»<'i  111    KaAIt. 

'■  Mr.  T.  H  Owen,  Executive  Engineer,  1st  grade.  State  Railways, 
Encineer-in-t'hief  of  the  Benares-Cuttack-Puri  Railway  Survey.s, 
officiated  as  a  Superintending  Eneineer  in  the  3rd  clas.s,  during  the 
absence  of  Mr.  F.  B.  Walker  on  privilege  leave. 
_  Mr.  E.  I.  Shadbolt,  Executive  Engineer,  3rtl  gr.ide,  State  Rail- 
ways, is  transferreil  from  the  establishment  under  the  Director- 
General  of  Railways  to  that  under  the  Government  of  Bombay, 
for  employment  on  the  Porbandar-Dboraji  Extension  of  the 
Bhavnsgar-Gondal  Railway. 

Tliis  cancels  the  transfer  of  Mr.  H.  Johnson,  Superintending 
Eneineer,  ordered  in  Public  Works  Department  Notification 
N...  322,  dated  19th  November  1886. 

Cenlral  India. 

Mr.  C.  E.  Gael,  Executive  Engineer,  2nd  grade,  has  been  ap- 
pointed as  Personal  Assistant  to  the  Superintending  Engineer, 
Central  India,  from  the  lltli  .Tannary   1887. 

Jiailirayf. 

Mr.  W.  Drew,  Assistant  Engineer,  Ist  grade,  passwl  the  Lower 
Standard  Examination  in  Hindustani  on  the    8th  December  1886. 

Lieutenant-Colonel  E.  N.  Peters,  R.E.,  Executive  Engineer,  1st 
grade,  is  granted  leave  on  private  affairs  for  one  year,  with  the 
tisual  subsidiary  leave,  with  eflFect  from  such  date  as  he  may  avail 
liimself  of  the  same. 

Madras,  January  25, 1887 

Major  A.  C.  Smith,  RE.,  Superintending  Engineer,  3rd  class, 
■ub. />«>.  t^m.  is  granted  furlough  on  private  a fTaira  for  one  year, 
one  niouth  and  fourteen  days,  from  or  after  the  17th  February 
1887,  unier  section  50  of  the  Civil  Leave   Code. 

Mr.  C.  Vincent,  Executive  Engineer,  3rd  grade,  from  the  I 
Circle,  Ganjara  Division,  to  the  JI  Circle,  for  charge  of  the  Buck- 
ingham Canal  Division,  to  join  at  the  public  expense  on  relief  by 
Mr.  H  E.  G.  Evans,  Executive  Engineer. 

Mr.  H.  E.  G.  Evans,  Executive  Engineer,  4th  grade, 
«nb.  pro.  tern.,  to  the  I  Circle  for  charge  of  the  Ganjam  Division, 
to  join  on  return   from  furlough. 

Mr.  J.  .T.  Whitely  Executive  Engineer,  4th  grade  (temporary 
rank),    Assistant  Engineer.  Ist  grade,  from  8th  December  1886. 

Mr.  G.  E.  Manson,  Assistant  Engineer,  1st  grade  to  be  Exe- 
cutive Engineer,  4th  grade,  from  8th  December  1886,  tem- 
porary rank. 

Mr.  .T.  .T.  Whiteley,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  gt.ide,  from  8th  January  1887,  temporary  rank. 

Bombay,  January  27, 1887. 

The  following  promotions  are  made,  Hfe  Colonel  .T.  R.  Maunsell, 
R.E.  who  has  retirfd  from  service,  from   2nd    November  18S6  : — 

Colonel  C.  A.  Goodfellow,  V.C.,  R.E.,  Superintending  Engineer, 
1st  claas,  permanent. 

Colonel  A.  T.  Mander,  RE.,  Su|Mrintending  Engineer,  2nd  class, 
permanent. 

Colonel  W.  M.  Ducat,  R.E.,  Superintending  Engineer,  3rd  class, 
permanent. 

Mr.  G.  N.  R.  Lambert,  Executive  Engineer,  1st  grade,  per- 
manent. 

Mr  A.  Davidson,  Executive  Engineer,  2nd  grade,  per- 
manent. 

Mr.  J.  G.  Single.  Executive  Engineer  2nd   grade,  sub.  pro.  tern. 

'S\r  .«;.  liebsch.  Executive  Engineer,  3rd  grade,  permanent. 

Bahadur  G.  R  Tilak,  Executive  Engineer,  4th   grade,  per- 
:-t. 

Mr.  W.  L.  S.L.  Cameron,  Executive  Engineer,  4th  grade,  sub. 
pro.  tfm. 

Rao  Saheb  Parashram  Krishna  Chitali,  Assistant  Engineer,  Ist 
grade,  permanent. 

TliH    ■  •  reversion  and    promotion   are   ordered  from  the 

12th  .1  -7,  the  date  of  Mr.  J.  Young's  return  t^  duty  :— 

Mr  .1    '  -   .Mii^'le  to  revert  to   Executive  Engineer,  3rd   grade. 

Mr.  J.  Yonng  to  be  Executive  Engineer,  2nd  grade,  sub. 
pro.  Irm,. 

N.  W.  P.  and  Oudh,  January  29,  1887. 

B('.Vjlii'0»  mill  I'uhkU  Brani:h. 
.nT..al,   A"»i^<taiit     Kngineer,  on  return  from    the  two 
rr.  ■-•■v.-    w.is  .-ittacljfd  to  the  Office  of  the  Snperintend- 

ii  '•';    Provincial    Works,   from  the   24th  July 

t<.  ''»,  both  days  inclusive. 

Irrui'ition  lirnnr.h. 
Major  T  H-^wsrd,  RE.,    Executive  Engineer,  Anupshahr   Divi- 
sion,   '  ''-A   thr?e    days'   extraorrlinary    leave, 
from  17                                   1  1886,  both  days  incluaive,  in  extension 
of  fariough. 


The  following  promotions  and  reversion  have  effect  from  the 
dates  specified  :  — 

Mr.  A.  M.  Fagan,  from  Assistant  Engineeer,  Ist  grade,  to 
Executive  Engineer,  4th  grade,  26th  November  1886,  temporary, 
i'ice  Major  Home,  R.  E.,  promoted  to  Chief  Engineer,  3rd  class, 
temporary  rank. 

Mr.  A.  C.  Polwhele,  from  Assistant  Engineer,  2nd  grade,  to 
Assistant  Engineer,  1st  gr.ide,  18th  December  1886,  sub  pro. 
tem.,  vice  Lieutenant  Thackwell,  R.  E.,  permanently  transferred 
to  State  Railways. 

Mr.  A.  M.  Fagan,  from  Executive  Engineer,  4th  grade, 
temporary,  to  Assistant  Engineer,  1st  grade,  7th  .January  1887. 
consequent  on  the  return  of  Colonel  Jeffreys,  K.E.,  from  fur- 
lough. 

Mr.  C.  Hill,  from  Assistant  Engineer,  1st  grade,  to  Execu- 
tive Engineer,  4th  grade,  11th  .January  1887,  sub.  pro  tem., 
vice  Mr.  Greer,  permanently   transferred  to  the  Panjab. 

Mr.  A.  M.  Fagan,  from  Assistant  Engineer,  1st  grade,  to 
Executive  Engineer,  4th  grade,  11th  January  1887,  temporary 
viceM.r.  Greer,  permanently    transferred  to  the  Panjab.  , 

Mr.  H.  C.  Sanders,  from  Assistant  Engineer,  1st  grade,  sub. 
pro  tem.,  to  Assistant  Engineer,  1st  grade,  11th  January  1887, 
permanent  vice  Mr.  Greer  permanently  transferred  to  the  Panjab. 

Bengal,  February  2,  1887. 

Irrigation. 
Mr.     G.     C.   Stawell,   Assistant  Engineer,    2nd  grade,   attach- 
ed to  the   Aquapada-Jajepore  Division,  passed   the   examination 
in  Hindustani  by  the   Lower   Standard  on  the  3rd  instant. 

Burma,  January  22,  1887. 

Mr.  W.  Giles,  Assistant  Engineer,  1st  grade,  reported  his  iirrival 
at  Rangoon  on  the  forenoon  of  the  19th  December  1886. 

Mr.  H.  J.  Richards,  Superintendent  of  Works,  Upper  Burma, 
made  over,  and  Mr.  E.  J.  Rumsby,  Executive  Engineer,  3rd  grade, 
sub,  pro  tem.,  received  charge,  of  the  Mandalay  division  on  the 
forenoon  of  the  3rd  instant. 

Mr.  C.  E.  Housden,  Executive  Engineer,  4th  grade,  sub. 
pro  tem.,  reported  his  arrival  at  Rangoon  on  the  forenoon  of 
the  16th  instant. 

Mr.  Housden's  services  are  placed  at  the  disposal  of  the  Superin- 
tendent of  Works,  Upper  Burma. 

Lieutenant  W.  R.  Morton,  r.e.,  Assistant  Engineer,  2nd  grade, 
is  transferred  from  the  Mandalay  to  the  Rangoon  Division,  which 
he  joined  on  the  forenoon  of  the  7th  instant. 

Assam,  January  29,  1887. 

In  continuation  of  orders  granting  three  months'  medical  leave 
to  Rai  Gopal  Chandra  Chattapadhya  Sahib,  Assistant  Engineer 
1st  grade,  a  further  extension  of  .sick  leave  up  to  the  7th  April 
1887  is  hereby  granted  to  this  officer. 


Inbtnn  €n9intcnng  |3atent  Register. 


Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

20tli  January  1S87. 

2  of  1887. — lUiusAugustusTimniis,  of  2,  Great  George  Street,  in  the 
City  of  Westminster  and  County  of  Middlesex,  Eng- 
land, Civil  Kngineer. — For  improrcments  in  the  ar- 
raniiemi-ntK  for  electrically  liahting  railirny  trains. 

7  of  1887. — John  William  Hall,  of  l.^th  Solway  View,  Whitehaven, 
in  the  County  of  Cumberland,  England,  Kngineer. — 
For  improvement K  in  Ktop2>ers  for  bottles  and  other 
vesifelx. 

27t]iJaauar7  1887. 

115  of  1886. — John  Gray,  Rice  Jililler  and  Engineer,  residing  at 
Kyemyendinc  in  the  City  of  Rangoon,  Province  of 
British  Burmah,  in  the  In<lian  Empire. — For  improre- 

liienti*  in  rico.  cleaning  and  in  rice  cone  or  drum  cases 
employed  therefor. 

235  of  1886- — William  Beilhy  Avery,  of  Digbeth,  Birmingham,  in  the 
County  of  Warwick,  Machine  Maker. — For  imj>ror-e- 
menlH  in  machinery  for  vmghing  r/rain  and  other  sich- 
stances, 

11  of  1887. — Samual  De  la  Grange  Williams,  of  Woodgate,  Malvern, 
in  the  County  of  Worcester,  England. — For  a  con- 
struction of  Loch  Nwt, 


SELECTED  AB8TEA0TS  OF  EECENT  INDIAB  SPECIPIOATIONS. 

An   improvement  in   overhead  lamps.— 204  (Vim).^Aiije.rt 

MarciuH  Sillier. — This  invention  relates  to  lamps  suitable  for  roofs  of 
Railway  uaniages  or  for  ceilings  of  apartments  or  for  other  positions 
where  the  light  has  to  he  directed  mostly  downwards — the  lamps 
being  of  a  known  kind,  in  which  a  flat  wick  tube  projecting  nearly 
horizontally  towards  the  centre  of  a  conoidal  reflector  is  situated  above 
the  level  of  an  annular  oil  reservoir  arranged  in  a  cool  position  ai-ound 
the  out»iilc  of  the  reflector.  In  such  lamps,  the  horizontally  ]>rojecting 
wick  tul)e  is  enclosed  within  an  air  tube  which  terminates  in  inwardly 
turned  lips  that  deflect  the  air  against  the  flame,  and  as  these  lip.s  are 
beyond  the  end  of  the  wick  tube,  it  is  dilhcult  to  adjust  the  wick  and  to 
kindle  the  lump.  The  main  object  of  this  invention  is  to  provide  for 
ready  access  to  the  wick  tube  and  to  such  other  parts  of  the  lamp  aii 
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require  cleaning  and  adjustment.  For  this  purpose  the  air  tube  which 
surrounds  the  wick  tube  is  made  in  two  parts — the  lower  part  fixed  to 
and  projected  inwardly  from  the  reflector  ;  the  upper  part  movable  as 
»  door,  giving  access  to  the  wick  tube  which  projects  upwards  and  in- 
wards from  the  reservoir  in  the  lower  part  of  the  casing  which  contains 
the  reservoir  at  its  lower  angle.  Above  this  lower  part  of  the  casing 
there  is  an  upper  part  hinged  thereto  or  fitted  thei-eon,  and  this  in  the 
case  of  Railway  carriage  lamps  or  of  lamp  exposed  to  currents  of 
air  is  provided  with  openings  for  passage  of  air  to  supply  the  flame  and 
ventilate  the  lamp  and  for  issue  of  the  heated  air  and  products  of 
combustion  ;  all  these  openings  being  shielded  by  wind-guards.  On 
removing  this  upper  part,  access  can  be  got  to  open  the  upper  part  of 
the  air  tube,  and  when  this  is  opened  the  wick  tube  is  exposed,  so  that 
the  wick  can  be  adjusted  and  the  lamp  can  be  kindled.  The  reservoir 
is  below  the  mouth  of  the  wick  tube,  so  that  the  flame  is  fed  by  cap- 
illary attraction  ;  and  around  the  reservoir  there  is  free  circulation  of 
air  keeping  it  cool,  consequently  almost  all  oils,  including  those  that 
are  somewhat  volatile,  can  be  used  for  the  lamp.  Instead  of  a  single 
flame,  two,  three  or  more  can  be  diiected  from  the  circumference  towards 
the  centre  of  the  conoidal  reflector,  which  is  surmounted  by  a  chimney 
taking  off  the  products  of  combustion  from  them  all. 

Improved  manufacture  of  explosive  compound  and  the  ppe- 
papation  of  eartFidges  therefrom.— 105  {\886.)— Sir  Francis 
Bolton,  Kt. — This  invention  relates  to  the  manufacture  of  an  explosive 
compound  of  gieat  power,  composed  of  a  solid  constituent  and  a 
liquid  constituent,  which,  being  non-explosive  in  themselves,  are  capa- 
ble, when  necessary,  of  being  transported  separately  with  perfect  safety 
to  any  desired  locality  where  the  explosive  compound  is  produced,  by 
simply  saturating  the  solid  constituent  with  the  liquid  constituent. 
The  solid  constituent  employed  is  a  suitable  chlorate,  by  preference 
chlorate  of  potash,  and  the  liquid  constituent  is  a  solution  of  a  carbon- 
aceous material  in  a  separate  solvent,  for  which  pui-pose,  preferen- 
tially, nitro  iDenzole  containing  resin  or  colophony  in  solution,  is  em- 
ployed ;  but  other  solvents,  such  as  oil  or  spirits  of  turpentine,  kerosine, 
camphine  and  the  like,  and  other  carbonaceous  material  such  as 
molasses,  syrup  or  other  saccharine  matter  may  also  be  used.  The 
mode  in  which  the  inventor  prefers  to  prepare  and  use  the  said 
solid  and  liquid  constituents  is  as  follows  :  The  chlorate  of  potash 
reduced  to  a  coarse  powder  is  packed  in  cartridge  cases  or  tubes  of 
any  desired  size,  the  filling  being  effected  in  a  similar  manner  to  that  of 
rockets,  so  that  a  central  bore  or  space  is  left  in  the  mass.  The  central 
bore  or  opening  may  be  protected  by  means  of  a  lining  of  wire  gauze, 
to  avoid  the  crushing  in  of  the  powdered  chlorate,  and  to  preserve  the 
opening.  When  a  cartridge  is  required  for  use,  a  quantity  of  nitro 
benzole,  containing  resin  or  colophony  in  solution  to  the  extent  of  15  per 
cent,  is  poured  into  the  central  tube  or  opening  of  the  cartridge  and  al- 
lowed to  soak  into  the  powderd  chlorate.  It  is  preferred  to  use  'A  the 
weight  of  the  chlorate  of  this  solution  to  give  a  good  result.  The 
cartridge  thus  prepared  is  now  treated  in  all  respects  as  if  it  were  charged 
with  dynamite,  the  ordinary  fuze  and  detonator  which  is  used  for 
dynamite  being  inserted  in  the  cartridge  and  used  in  precisely  the  same 
way  with  this  compound. 

PATENTS,  TRADE  MARKS,  DESIGNS. 
INDIAN  ENGINEERING    now  offers  to   Inventors  generally 
the  advantages  of  its  Patents  Department. 

Patents  procured  and  Designs  and  Trade  Marks  registered  in 
»11  parts  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 
Correspondents  or  Representatives  in  all  countries. 

At  a  meeting  of  the  Geographical  Society  of  Paris  in  Decem- 
ber last,  M.  de  Le.sseps  again  declared  that  the  Panama  Canal 
would  be  open  for  traffic  in  1889.  He  added  :  "  There  will 
not  be  suflicient  time  for  the  construction  of  locks  ;  we  shall 
make  them  later  on.  The  essential  point  is  that  by  the  date 
mentioned  shipping  shall  be  able  to  pass  through  the  Canal." 


€xtrartB, 


FUTURE   CATHEDRAL. 

A  PEW  details  concerning  All  Saints'  Church,  Cannington, 
Allahabad,  will  be  of  general  interest.  In  1869  an  application 
to  Government  for  the  present  site  with  the  adjacent  plots 
was  made,  and  the  ground  was  formally  handed  over  to  the 
Church  Committee  on  7th  June  1870.  During  the  year  1870  Mr. 
Emerson's  plans  were  accepted.  The  roads  were  laid  out  and  tenders 
asked  for.  By  January  1871  a  sum  of  Ra.  14,000  had  been  collected. 
At  length,  on  Easter  Monday,  10th  April  1871,  the  first  stone  of  All 
Saints'  Church  was  laid  by  Lady  Muir,  wife  of  Sir  William  Muir, 
then  Lieutenant-Governor  of  the  North- Western  Provinces,  in  the 
presence  of  the  Lord  Bishop  of  Calcutta  (Bishop  Milman).  During 
1871  and  1872,  in  spite  of  urgent  appeals,  funds  came  in  but  slowly. 
In  May  1872  the  Lieutenant-Governor  promised  a  grant  of  Rs.  12,000 
in  two  years,  conditional  on  the  completion  of  the  church,  but  this  was 
impossible,  and  the  grant  lapsed.  The  building  is,  therefore, 
from  first  to  last,  the  result  of  private  munificence.  The  build- 
ing was  resumed  in  February  1885 ;  and  although  much  still 
remains  to  be  done,  and  opinions  may  differ  as  to  matters  of  detail, 
a  church  which  all  must  acknowledge  to  be  worthy  of  the  growing 
importance  of  this  great  station  will  be  consecrated  on  Wednesday 
next.  Throughout  the  progress  of  the  building  the  work  has  had  the 
benefit  of  the  gratuitous  supervision  of  skilled  Engineers,  on  whom, 
owing  to  the  residence  of  the  architect  in  England,  much  labour  and 
personal  responsibility  has  fallen.  For  many  years  this  was  under- 
taken by  Mr.  Graham  Peddle  with  ungrudging  care  and  devotion. 
In  later  times  Mr.  H.  S.  Talbot  superintended  with  equal  skill  and 
energy  the  resumed  operations ;  while  since  his  transfer  to  another 
station,  Mr.  Joseph  and  Mr.  E.  Hodges  have  freely  given  advice  and 
practical  assistance.  For  the  selection  and  preparation  of  the  Jeypore 
marble  for  pavement  and  steps,  designed  by  Mr.  Talbot,  thanks  are 
due  to  Colonel  S.  S.  Jacob,  r.e.  The  Contractors,  Messrs.  Friz- 
zoni  and  Co. ,  have  carried  out  the  work  in  no  perfunctory  way  and 
have  spared  no  pains  to  provide  the  best  materials  and  workmanship. 
The  practical  completion  of  their  contract,  under  great  pressure  at 
last,  reflects  much  credit  upon  them,  and  the  excellent  quality  of  tht 
work  will  be  a  standing  testimonial  to  their  resources  and  skill. 


THE  NAVIGABLE   CANAL  SYSTEMS  OF    BENGAL— 1885-86. 

These  systems  have  geuerally^been  passed  over  with  only  a  cursory 
notice  in  previous  reports.  As  a  fact,  however,  the  revenue 
they  bring  to  the  province  compares  very  favourably  with  that 
derived  from  the  irrigation  operations  alone.  The  navigation 
revenue  from  all  the  canals,  including  the  Naddya  Rivers  exceeded 
ten  lakhs  of  rupees  during  the  year ;  the  maintenance  charges, 
including  special  establishments,  being  less  than  five  lakhs.  The 
total  weight  erf  the  goods  which  passed  along  these  canals  during 
the  year  was  more  thon  1,800,000  tons,  which  was  assessed  at 
about  1,100  lakhs  of  rupees  in  value.  The  greater  portion  of  this 
traffic  was  on  the  Nadya  River  and  the  Calcutta  Canals  ;  and  the 
value  of  the  goods  carried  to  Calcutta  by  the  latter  Canal  alone 
aggregated  some  550  lakhs  of  rupees.  It  is  a  remarkable  fact  that 
these  Calcutta  Canals,  which  were  originally  constructed  from  pro- 
vincial funds,  and  which  have  within  the  last  ten  years  been  greatly 
improved  at  the  expense  of  the  province,  are  far  more  remunerative 
to  the  State  than  the  costly  works  in  Orissa,  Midnapur,  and  Shahabad 
which  have  been  constructed  at  the  expense  and,  more  or  less,  at 
the  instigation,  of  the  Imperial  Government.  The  Calcutta  Canals, 
during  the  last  ten  years,  have  given  a  net  return  of  five-and-a-half 
per  cent,  of  the  capital  invested,  including  the  sum  of  some  twenty 
lakhs  which  has  been  expended  upon  them  during  that  time.  They 
are  by  far  the  most  remunerative  public  works  in  Bengal,  and  would 
well  repay  the  execution  of  the  still  further  improvements  which, 
we  believe,  are  in  contemplation. 


Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 

New  and  Second-hand 

ENGINEERING  and  SCIENTIFIC  BOOKS 

In  stock  or  procured  at  LOWEST  TERMS. 
Agent  fur  the  Sale  of 
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~  NKW^BOOZS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat-  Executive  Engineer, 
P.W.n.,  Punjab,  Fellow  of  the  Punjab  Uni- 
rersity. 

Specifications  op  Works,  with  a  few  Useful 
Rules,  Formulae,  and  Tables,  Illustrated  with 
Examples.   Rs.   1-0-0. 

Useful  Rules  and  Tables  relating  to  Mea- 
surement, of  Timber,  Illustrated  with  Practical 
Examples.  Second  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

*  .•  These  Tables  give  at  sight  the  cubic  and  super- 
ficial contents  of  Timhers.  They  are  designed  for 
the  use  of  Engineers,  Overseers,  Contractors,  and 
others. 

Apply  to 

The  new  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 
(25th  thousand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps  ...  ...  ...    $5'00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised edition.     1886.     Limpcalf  ..      2'50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...       2'00 

John   Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  ORDINARY 

I  EON    HiaHWAT   BRIDGES. 

Illustrated  by  Numerous  Engravings  imd  7  Folding 
Plates.  Showing  Bridges  Actunlly  Constructed  and 
giving  ilioir  Dimensions  ;  also  containing  4*J  Tables. 
By  J.  A.  L.  WADbELL,  C.E-,  r..A.S(:.,  ^lA.E., 
I^te  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  American 
Society  of  Civil   Engineers.    Ptice,  £i-00. 

JOHN    WILEY      AND    SONS,    16,    Astor  Place, 
New  York. 


The  engineering  &  MINING  JOURNAL. 

SUBSCHimoN  PIUCK,  including  \»mVAv.e  ioT 
ludia  and  all  countries  in  the  Postal  Union, 
$5  =  20s.  =R8.  14  per  annum.  All  payments 
must  be  made  in  advance. 

rPhe  Scientitic  Publishing  Co., 

-L      27,  PARK  PLACE,  NEW  YORK, 

Agents  for  Indian  Engineering. 

PAT ETTtToTkE T^lTd E   R U L E S, 

For  Bngineerine  calcalations. 

For  giving  at  sight  results  7uhii:h  ii'tnttd  otherwise 
be   only   obtained  by   ivorking  tedious   mathematical 

Deaignci  and  patented  by  LALA  GANQA  HAM, 
A.  M.  1.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  I'rnjab, 


No.  1.— Pot  Scantlings  of  Timber  in  lieams  and 
Joists,  and  for  Strains  on  Trusses,  Ap- 
plicable to  all  forms  and  Spans.  Pries 
Rs.    ..  ■•  10 

No.  2  —For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharited),  all  shapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  •  ,      •   J* 

Njo   3._For  Strains  on   Girders  (plate,  briced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Benrtijig  and    shearing    St-ains  found 
direct     WITIlOUr     CALCULATIONS, 
liars    requiring  comiter-bracing  deter- 
mined at  sight.     Price  Rs.  ..10 
FULL  SET  FOR  Rs.  24. 
Illustrated   Pamphlet    of    Instructiuns,    shewing 
several   examples  worked  out,  accompany  each  m- 
strument.     Pamlihlct  Boparatc,  S  annas 

JOHH  FLEMING  &  COMPANY,  BOMBAY. 
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RICR  MILL  FORSALE  OR  LEASE. 

Th«  Port  Cassiko  akd  Lasd  Im- 

rROVKMKNT   Co.,    Ld. 

This  Company  is  desirous  of 
•ithrr  telling  or  Irvini;  iu  Ric«  Mill 
■tuateJ  at  C«DDiu«:.  Th«  Mill  is  the  lugeat 
ia  Alia,  betng  capable  uf  t  timing  out  daily 
1,000  bags  uf  cargo  or  800  l«cx  of  tine  whit« 
4inmH  table  Rice.  The  Machinery  is  in  \ieT- 
fact  working  order,  haviDg  been  in  work 
op  to  the  month  of  July  last,  and  consists 
«  Bwrly  new  Qalloway  Boilere,  a  pair  of 
BagVMa  in  excellent  ot^er,  and  aill  complete 
appliaDC«a  neceaaary  for  fanning,  (ieving, 
grmding,  and  poliahing  operations.  Attached 
to  the  Mill  are  store  and  office  rooms,  and 
two  Tery  large  godowns  for  storing  a  large 
aosntity  of  Paiidy,  Kice  and  Milling  stuffs. 
The  Mill  ia  situated  in  the  midst  of  exten- 
rnn  paddy  lands,  and  on  the  banks  of  a  river 
•wb«re  thousands  of  Paddy  Boats  pass  during 
tlw  aaMon,  on  their  way  to  the  Paddy 
narket-  The  Company  has  a  tramway  lead- 
ing from  the  Mill  to  the  Canning  Station 
of  the  C.  and  S.  E.  SUte  Railway,  which 
feffords  easy  facilities  for  the  conveyance  of  Kice 
to  the  station  and  thence  to  Calcutta. 

The  undervigned  and  the  Company's  Agent 
•t  Canning  will  receive  oCTers,  and  will  be 
glad  to  supply  any  other  particulars  which 
may  be  required. 


avid  Qassoon  and 


J)  avid  gas 


C^ 


SxCBBTARin,  TREASt;BEB8  U  AGBNTS. 

Bombay,  K'tb  December  1886. 

Shib  Kisto  Daw  and  Co. 
29  b  30,  CLIFE  STREET. 

Importers  of 

Metals,  Hardware,  Paints,  Oils,  Varnishes, 
Portland  Cement.  Fire  Clay,  Asphalte, 
Engineers',  Smiths'  and  Carpenters'  tools 
and  Koled  Ir  'n  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks,  Teak  doors 
and  windows  made  to  order. 

Avery's  Miniature 

Weighing  Platform  Machines  for  Count- 
ers, from  iuz.  to  250lb«. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 
Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

6  miles   from  Aasensole,  E.    I.  Railway, 
eonneeted  by  a  Steam  Tram  Line. 

■aiMging  Proprietor, — 

PUKNA  CHCNDER  DAW. 

Oeaeral  Manager,— 

O.  STUART  GARDINER. 


T 


AIT  APPEAL, 
ihe  public  and  the  friends  of 

Ihe  late  Conductor  D.  GUNNING,  Traffic 
Manager  of  the  Ganges  Canals,  are  earnestly  iavited 
to  aid  in  the  formation  of  a  fund  for  the  relief  of  his 
widow  and  four  young  children  left  almost  destitute. 
The  labour  which  Mr.  Gunning  undertook  voluntarily 
for  the  welfare  of  the  Upper  Subonlinatcs  of  the 
P.  W.  D.  and  Officers  on  the  Unattached  List  will,  it 
is  hoped,  be  recognised  l>y  a  ready  response  to  this 
appeal,  for  the  public  have  never  been  asked  to  con- 
tribule  to  a  more  deserving  and  urgent  cause.  The 
following  gentlemen  have  kindly  consented  to  acknow- 
ledge any  subscriptions  received  by  them  :— 

T.  Baker,  Ordnance  Department,  Madras. 

E.  Cooke,  Sub-Engineer,  Cawnpore. 

H.  Ellis,  District  Engineer,  Salem,  Madras  Presi- 
dency. 

A.  Gilmour,  late  Editor,  "  Delhi  Gazette,"  Agra. 

A.  O'Brian,  District  Engineer,  Unao,  Oudh. 

T.  TjTes,  Sub-Engineer,  Sunna,  near  Etah. 


WILLIAM TINGEY&  SON, 

LONDON. 


THE 


PHCENIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 
Rs,  6-8  per  brl.  of  4001bs.  gross. 

Sole  Agents  in  India  : 


F.  H 


ARLEY 


&C2: 


The  Machine  Exchange  Co., 
27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machinert  &  Plant  at  Makers'  Prices. 

Factories  of  all  hinds  fitted  complete. 


Q.E0.    ^    DE  PENNING, 

FOR.  MEM.  INST.  PATENT  AGENTS, 

13,  European  Astluh  Lank, 

CALCUTTA. 


POBSON    AND    QO, 
ENCINEERS,  BRASS  AND  IRON  FOUNDERS. 


railway  &  GENERAL  CONTRACTORS. 


railway  AND   TRAMWAY 
CARRIAGE    AND    WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRICK 
MANUFACTURERS. 


UA70   nOAD,   LAHORE. 

THOMSON  &MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TTPWARDS  of  200  De- 
^  p6ts  in  Bengal,  N.-W. 
P.,  Oudh,  Panjab,  and  Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rpHOMSON    &  ]y[YLNE, 

BEHEEA,  E.  I.  R.; 
6,  Commercial  Buildings,  Calcutta  ; 
or,  Mori  Qate,  Delhi. 
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THE  BATTLE  OF  THE    GAUGES. 
I. 

In  his  speech  at  the  half-yearly  meeting  of  the  share- 
holders of  the  Bombay,  Baroda  and  Central  India  Rail- 
way, held  in  1  -ondon  at  the  close  of  last  year,  the  Chair- 
man of  the  Directors,  General  Trevor,  as  we  have  already 
noticed,  enlarged  upon  the  necessity  for  taking  steps  to 
enable  the  Rajputana-Malwa  System  of  Railways,  which 
his  Company  have  leased  from  Government,  to  meet  the 
rapidly  increasing  amount  of  traffic.  The  line,  he  ex- 
plained, being  built  on  the  metre  gauge,  cannot  carry  much 
more  than  f  ths  of  the  traffic  that  can  be  carried  by  a  broad 
gauge(.5  feet  6  inches)  line.  And  to  double  the  line  would  be 
practically  equivalent  to  constructing  a  new  railway,  for  it 
had  been  built,  bridges  and  all,  to  carry  only  a  single  track. 

We  do  not  propose  to  go  back  on  the  earlier  contro- 
versy as  to  the  relative  merits  of  the  respective  gaugesi 
that  was  not  closed  by  the  decision  of  Government,  at  the 
instance  of  the  brothers  Strachey,  backed  up  by  Mr. 
A.  M.  Rendel,  the  Consulting  Engineer  to  the  India 
Office,  to  construct  the  Rajputana-Malwa  System  of  Rail- 
ways on  the  metre  gauge.  By  1875,  the  line  had  been 
opened  from  Delhi  and  Agra  to  Ajmere,  396  miles. 
la  1879,  Mr.  E.  B.  Carroll,  M.  Inst.  C.  E.,  the  Loco- 
motive and  Carriage  Superintendent  of  the  Bombay- 
Baroda  line,  wrote  a  comparison  between  this  metre  gauge 
railway  and  his  own  and  the  Great  Indian  Peninsula 
broad  gauge  railways,  and  while  pointing  out  that 
the  cost  of  the  Rajputana  line,  by  the  time  it  should 
be  properly  fenced  and  equipped  with  rolling-stock,  would 
probably  reach  £8,000  a  mile,  (the  capital  expenditure 
on  the  1,413'5  miles  opened  to  31st  March  1885  actually 
was  Rs.  11,09,73,569,  or  Us.  78,509  per  mile)  against  £9,733, 
the  mileage  cost  of  the  Oudh  and  Rohilkund  Railway, 
and  £7,200,  the  mileage  cost  of  the  Wadhwan  Exten- 
sion of  his  own  broad  gauge  railway,  he  argued,  from 
the  figures  he  gave  of  the  comparative  cost  of  working, 
that  in  every  case  where  the  metre  gauge  line  was  judged 
by  the  actual  work  done  in  tonnage,  number  and  distance, 
it  was  far  inferior  to  the  broad  gauge  lines.  No  other 
result,  he  said,  could  be  expected.  It  could  never  be  an  eco- 
nomical arrangement  to  employ  two  or  three  trains  and 
locomotives  to  do  the  work  done  on  a  broad  gauge  line 
by  one  train  and  one  locomotive  ;  yet  this  was  what  it  had 
been  wilfully  elected  to  try  upon  the  Rajputana  Railway. 

The  controversy  was  carried  on  by  Lieutenant  H.  Pil- 
kington,  R.E.,  a  Deputy  Consulting  Engineer  for  Railways, 
who  without  entering  into  the  general  question  of  Broad 
versus  Narrow  gauge,  or  the  disadvantages  of  break  of  gauge 
endeavoured  to  show  that  so  far  as  the  Rajputana  line  itself 
was  concerned,  a  fair  percentage  had  been  returned  on  a 
comparatively  small  original  outlay,  and  that  the  metre 
gauge  line  was  capable  of  carrying  three  times  the  traffic 
then  carried  between  Dchli  and  Agra  and  Ajmere  without 
doubling  the  line.  Lieutenant  Pilkington's  memorandum 
was   reviewed  by    Mr.  J.  O'Connell,    the    Chief  Auditor 
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and  Accountant  of  the  Bombay  and  Baroda  line,  who 
showed  that  the  charges  for  working  the  Rajputaua  Rail- 
way would  have  been  nearly  4582  per  cent,  less  per  ton- 
inilo  hiul  the  Hue  Ikou  worked  at  the  same  rate  as  the 
Great  Indian  Peninsula  line,  and  4GGG  percent,  less  at  the 
Bombay,  Baroda  and  Central  India  Railway  rate,  and  that 
thus,  had  it  been  a  broad  gauge  line,  it  would  have  been 
then  pjiying  over  6  instead  of  only  312  per  cent. 

Mr.  Rondel,    with  a))i)arently  only  Mr.  Carroll's   paper 
before  him,  which  meanwhile  had  formed  the   foundation 
of  a  "  memorial  of  the   inhabitants  of  Bombay  in   public 
m.  cting  assembletl  "   to  the  Secretary  of  State,  in  May 
1>7!J  took  up  the  cudgels  for  the  metre  gauge,  and  "being," 
as  he  said,  "  in  a  measure   responsible  for  the  adoption 
of  the  metre  gauge  in  India,"  he  proved  to  his  own  satis- 
faction, iiud  doubtless  to  that  of  the  India  Office,  that  .Mr. 
Carroll    was  all    wrong,  and  that    if  all    three  lines  had 
charged  G.  I.  P.  Railway  rates  the   percentages   of  profit 
would  have  been  G.  I.  P.  Ri^ilway  : — 34,  and  B.  B.  and  C.  I. 
Railway  —  :i'75,  both  in  1874  (which  year   he  took  as  the 
period  of  development  of  those  lines  corresponding  to  1878 
in  the  Rajputaua  line's  history)  against  R.-M.  Railway — 86 
percent.  Mr.  Rendel,  ahso,  produced  long  arrays  of  figures 
in  support  of  his  contention  ;  but,  then,  we  know  that  no- 
thing  is  so  fallacious  as  figures.  And  he  said  that  results 
80  far  showed,  without   doubt,  that  whether  they   worked 
at  the  Rajputaua  or  the  South  Indian  (metre  gauge)  Rail- 
ways, the  practical  capacity  of  the  metre  gauge  for  traffic 
was  not   likely   to   be  approached  by  the  traffic  brought 
upon  it.     He  said  that  the  traffic  of  the  Rajputana  Rail- 
way was  carried  in  little  more  than  three  trains,  whereas 
at  least  twelve  trains  might  be  run  each  way   on  a  single 
line,   which   would  allow  of    a  traffic  of    at  least   1,500 
passengers  and  1,200  tons  of  goods  per  mile    per  diem, 
a  traffic  that   no  line  in  India,  except  the  Eaat   Indian 
Railway,  had  yet  carried,  unless  in  time  of  famine.  And  he 
said  that  it  was  inconceivable,  considering  the  competition 
of  the  Calcutta  and  Kurnichee  routes,  that  the  local  traffic 
ef  the  Rajputana  Railway  should  approach  these   figures. 
From    the   Administration    Reports  on  the  Railways    in 
India  for  1885-86,  we  find  that  the  traffic  on   the  Rajput- 
ana-Malwa  Railway  was   only   693   passengers,  and   633 
tons  of  goo<ls  per  mile  per  diem,  so   that   Mr.  Rendel's 
anticipations    with   regard   to    the    traffic   were   correct. 
But,  on  the  other  hand,  the  working  Company  are  finding 
it  too  much  for  the  railway,  so  that  Mr.  liendel's  estimate 
of  the  capacity  of  the  line  was  ijuite  extravagant. 

Thb  Latb  8r»  JoHKPH  Whitwobth.— Sir  Joseph  Whitworth,  Bart., 

''"' "  '      ■  ■  ".     l»m  at  Stockport,   in    IsO."?,    has    resided    in 

.u   grew    to    manhoo<l,    and     lias    been    engaged 

■  Jiianufacturing    pursuits,    Iieinu    the   head   of  the 

II   firm   of    .fiMMjph     Whitworth   4    Oo.   The    first    occa.sion 

I'.h     Mr.     Wliitworth's     name    came     prominently     before 

tU-    pui.lic     wag    aa     the     inventor    of    some     improved     planhig- 

mschinn>,    »n<l     nth-r    m«-hnnical    appliances    for   the    manufacture 

'•'ition    of     IH.51.      .Some     years   later, 

t     were     anxiously     seeking    t<j   pioflt 

'■   ■  ■■  ■     'oscph    Whitworth    inaile  improve- 

";' '  ■  ''"  result  of  his  researches,  firearms 

'■'   '  '     ..jcuracy.     He  has  l)cen,  and  is  still, 

ft   cum|>etit<>r  U.    Armstrong  in  his  efforts   tu   prorhioe 

■«T\'ice,  that  may  combine  every  imrx)rtant 

".net  in  OuUAtcr  1869,  in  whicli  year  he 

lolarships,"  consisting  of  thirty  scholar- 

i-  Miible  for  two  or  throe  years,  for  the  on- 

:^\    and     engineering    wjicncc.      Sir     Joseph 

■  "f  •' .Miscellaiiwms  Papers  on  Practical  ,Sub- 

"d,      IHJ.r     The   University  of    Kdinburgh  con- 

aottry  degr»«  of  LL.D.  in  1878. 


ordnanc*.    f'»r 


f  erred  on  . 


TECHNICAL  INSTRUCTION. 
Our  readers  are  aware  that  both  in  political  and  edu- 
cational circles  in  India  a  strong  feeling  is  growing  in 
favour  of  an  extensive  Government  scheme  of  technical 
instruction.  In  countries  like  England  where  private 
enterprise  is  so  largely  developed  that  Government  machi- 
nery plays  a  secondary  part,  it  is  generally  sufficient  for 
the  Government  to  define  a  standard  of  excellence  and 
private  institutions  or  corporate  bodies  will  easily  work 
up  to  this  standard.  But  in  India  the  conditions  are 
widely  different.  Science  in  India  is  still  an  exotic. 
Manufacturing  industry  is  in  its  infancy.  Commerce 
with  countries  over  the  seas  is  chiefly  carried  on  by 
Europeans  who  live  here  temporarily  for  the  purpose. 
In  India  it  is  not  sufficient  for  the  Government  merely  to 
sit  at  the  helm  and  mark  time  for  the  rowers.  Not 
only  directing  agency,  but  actual  motive  power  must  be 
supplied. 

In  England,  some  little  time  ago,  the  educational  value 
of  classical  knowledge  without  physical  or  natural  science 
was  keenly  discussed.  In  considering  a  scheme  of  Tech- 
nical Instruction,  we  may  simply  aim  at  making  skilful 
workmen,  or  we  may  lay  down  the  principle  that  certain 
subjects  should  first  be  taught  in  order  generally  to  culti- 
vate the  reasoning  powers  and  afterwards  any  special 
scientific  or  technical  training  may  be  imparted  for  which 
tliore  is  time  and  opportunity.  This  latter  view  is  often 
strongly  urged  by  a  class  of  educationalists  who  believe 
that  all  education  should  at  first  be  decidedly  literary. 
A  school  system  that  puts  practical  science  in  the  fore- 
front seems  to  them  a  system  altogether  wrong. 

Thus  the  Very  Rev.  A.  Neut,  S.J.,  of  Calcutta,  has 
written  a  pamphlet  in  which  he  inveighs  aijainst  the 
scheme  of  technical  schools  put  forward  by  Mr.  Tawney. 
Mr.  Tawney,  it  may  be  observed,  is  distinctively  a 
literary  man.  There  is  perhaps  no  man  in  India  who  is 
more  competent  than  Mr.  Tawney  to  appreciate  the  full 
value  of  a  literary  training  as  a  means  of  education. 
To  this  pamphlet  Mr.  Ewbank,  the  Principal  of  the  Go- 
vernment College  at  Patna,  has  written  a  reply.  As  this 
reply  has  nowhere  else  been  made  public,  and  as  the  ques- 
tion of  technical  instruction  for  India  generally  is  one 
that  this  journal  recognises  as  an  important  question  of 
the  day,  we  reproduce  the  reply  in  another  column. 
Although  our  sympathies  are  naturally  with  the  ex- 
ponents of  the  value  of  a  thorough  scientific  training, 
both  theoretical  and  practical,  yet  it  is  well  that  there 
should  be  an  opposite  party  to  criticise  their  methods 
and  ideas.  It  was  Mr.  D'Israeli — afterwurds  Earl 
Beaconsfield — who  invented  the  admirable  term  "  Her 
Majesty's  Opposition."  Not  only  in  the  House  of 
Commons — not  only  in  matters  political — but  in  all 
matters  which  are  of  national  interest  there  is  room  for 
"  Her  Majesty's  Opposition." 

From  the  letter  in  ijucstion  it  will  be  .seen  that  the  writer 
has  taken  up  the  defence  of  technical  instruction  neither 
solely  nor  chiefly  as  a  matter  of  ])urc  academics,  but  as  a 
matter  that  concerns  the  whole  industrial  development  of 
India.  On  this  broader  field,  as  it  .seems  to  us,  the  question 
is  best  surveyed.      We  are  not  aware  whether   the  author 
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of  the  original  pamphlet  has  taken  any  further  steps  to 
gain  acceptance  for  his  views,  except  some  desultory 
letters  to  the  Calcutta  Press,  which  call  for  no  remark. 


THE  INDIAN  ENGINEERING  COLLEGES. 

Our  correspondent  "  B.  B.,"  whose  letter  we  produce 
in  another  column,  is,  we  are  constrained  to  say,  neither 
consistent  nor  logical,  and  he  is  evidently  unacquainted 
with  the  true  state  of  affairs  in  regard  to  the  topics 
with  which  he  deals.  It  is  a  well-known  fact  that  the 
"  Stanley  "  method  of  open  competition  proved  a  failure, 
because  the  paltry  inducement  then — 18.59-68 — otfered 
was  too  inadequate  to  tempt  any  Engineer,  however  young 
who  had  spent  time  and  money  in  qualifying  himself  for 
the  Profession,  to  risk  an  Indian  career.  And  as  the 
junior  appointments  could  not  be  satisfactorily  filled 
up  by  "  open  competition,"  the  Government  had  to  meet 
its  requirements  by  "  selection."  Accordingly  a  large 
number  of  Engineers  of  experience  were  engaged  and 
ajipointed  to  the  higher  grades  in  the  service.  Even  this 
experiment  proved  a  failure,  and  so  Cooper's  Hill  was 
started  with  the  object  of  training  young  men  specially 
as  Engineers  for  India. 

We  have  already  enunciated  our  views  on  the  Royal 
Indian  Engineering  College.  We  are  in  favour  of 
the  principle  "  a  clear  field  and  no  favour."  We  believe 
that  "  open  competition"  has  not  had  a  fair  trial,  and  if 
the  Stanley  method  were  tried  again,  the  result  would  be 
all  that  is  required — the  very  sort  of  men  most  needed. 
Until  some  such  course  is  adopted,  we  fear  that  there 
will  always  be  discontent  both  at  Home  and  in  this 
coiintry  among  the  many  eligibles  to  whom  the  Indian 
Public  Works  Department  is  at  present  a  closed  "  bureau." 

In  justice,  however,  to  Cooper's  Hill,  we  feel  bound  to 
remove  some  wrong  impressions  relative  to  the  institution 
which  have  apparently  gained  wide  currency.  It  is,  we  find 
not  generally  known  that  the  annual  cost  to  each  student 
at  Cooper's  Hill  is  £180  exclusive  of  medical  attendance, 
class  books,  drawing  instruments,  and  other  necessaries. 
Passed  Students  appointed  to  the  Indian  P.  W.  D. 
are  generally  required  to  go  through  a  course  oi  practical 
engineering  with  Civil  or  Mechanical  Engineers  of 
standing,  and  while  so  employed  only  receive  pay  at 
the  rate  of  £150  a  year.  A  Passed  Student  not  making 
a  sufficiently  good  use  of  his  time  while  on  the 
practical  course  is  liable  to  be  required  to  go  through 
a  further  course,  without  pay,  before  proceeding  to 
India,  and,  in  extreme  cases,  his  appointment  may  be 
cancelled. 

While  we  concede  that  Cooper's  Hill  is  by  far  and 
away  the  best  School  of  Engineering  in  the  British 
dominion,  we  at  the  same  time  contend  that  its  alumni 
are  not  necessarily  the  best  men  in  the  Empire,  although 
we  acknowledge  that  the  education,  training,  and  tests 
they  have  undergone  render  it  unquestionable  that 
those  who  come  to  India  possess  attaiinnents  above 
the  average  of  those  of  the  same  age  elsewhere  quali- 
fied for  the  Profession, 


"  DIED  ON  THE  LINE." 

Their  graves  are  set  among  forgotten  ways, 

By  jhil  and  tiver-bed,  by  ghaut  and  plain, 
A  stone's  throw  from  the  labour  of  their  days — 

Their  hand,  their  heart,  tlieir  brain. 
Their  names  are  lost — their  tale  of  work  is  done, 

Each  grass-grown  hillock  tells  the  story  drear: — 
"On  Survey  or  Construction  such  an  one 

"  Died,  and  was  buried  here." 

The  white  mists  of  the  forest,  chill  and  damp, 
The  sun  of  noonday  slew  them  at  their  toil, 

The  Pestilence  in  darkness  smote  their  camp 
Upon  the  rain-logged  soil. 

A  nd  some — God  knows  and  He  shall  judge  their  case, 
(Pray  that  their  punishment  on  earth  atone) 

Who  fell  uncheered  by  any  friendly  face. 
Cast  out  of  hope — alone. 

The  angry  East  took  all — what  time  they  woke 
Her  Gods  with  thunder  on  the  scarred  hill  crest. 

With  hurrying  wheel  and  throbbing  piston  broke 
Her  immemorial  rest. 

Their  headlamps  drove  a  nation's  darkness  back, 
Their  whistles  bade  a  hundred  hati-eds  cease — 

Their  engines  thundered  down  the  echoing  track  : — 
"  Prosperity  and  Peace." 

Through  year  on  year,  by  life  on  life  poured  forth. 

As  water  for  an  alien  people's  weal, 
From  utmost  East  to  West,  from  South  to  North, 

They  sowed  the  patient  steel. 

Their  graves  are  strown  by  upland  drift  and  flood. 
But,  wheresoe'er  they  lie,  our  toiling  baud 

Gives  honour  to  the  silent  brotherhood 
Who  freed  a  fettered  land. 

♦     * 


^QitB  dtiii  Comments. 


Bengal  Iron  Works. — We  learn  that  last  December's 
was  the  best  outturn  of  iron  castings  that  has  ever  been 
made  at  Barakar.  The  best  furnace  turned  out  over  (iOO 
tons  of  pig-iron  for  the  month.  This  speaks  well  for  the 
Management.  Operations  will  now  be  carried  on  night 
and  day  to  clear  off"  some  heavy  orders  on  hand  before  the 
end  of  the  official  year. 

Bengal  Coal. — The  total  quantity  of  the  rail-borne 
down  traffic  for  1885-86  showed  an  increase  of  5,41,189 
maunds  as  compared  with  the  figures  for  1884-85.  The  im- 
portation into  Calcutta  from  the  Western  Bengal  block,  in 
which  the  Raneegunge  coal  mines  are  situated,  advanced 
by  3,73,019  maunds,  and  from  Eastern  Bengal  by  1,20,397 
maunds.  In  the  up  traffic  there  was  an  increase  of 
1,01,126  maunds.  Last  year  the  quantity  sent  to  Behar 
from  Western  Bengal  amounted  to  3,19,289  maunds, 
against  2,48,886  maunds  in  1884-85. 

Tramways  in  the  Straits. — The  success  that  has 
attended  the  Singapore  tram  lines,  which  are  barely  a 
year  in  existence  with  extensions  still  in  progress,  soon 
infected  the  sister  colony  of  Penang,  where  tramways 
will,  in  a  few  days,  have  become  an  accomplished  fact. 
The  difficulties  of  construction  of  the  Penang  lines,  as 
regards  actual  labour,  have  not  been  so  very  formidable, 
but  there  were  many  intricate  questions  to  elucidate  and 
bring  to  a  favourable  issue  ;  and  it  is  highly  satisfactory, 
therefore,  to  know  that  the  project  has  reached  so  success- 
ful a  termination. 

New  Works  in  Delhi. — Considerable  activity  is  being 
manifested  in  building  in  Delhi  at  the  present  time.  Messrs 
Meakin  and  Co.,  Brewers,  are  erecting  a  large  malting 
godown  at  a  cost  of  about  seven  lakhs.  Another  company 
have  in  progress  a  large  steam  flour  mill,  at  a  cost  of  six 
lakhs.  The  new  Dufferin  Hospital,  to  be  erected  by  the 
Municipality,  will  cost  about  one  and  a  c(uarter  lakhs. 
The  Municipality  have  also  undertaken  the  repair   of  the 
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Jama  Musjid  at  a  cost  of  upwards  of  a  lakh.  The  Govern- 
meut  are  now  carr)'ing  out  extensive  repairs  and  restora- 
tions of  the  remains  of  the  Palace  in  the  Fort. 

The  Madras  Harbour.— The  Port  Trust  Board  arc 
unanimously  of  opinion  that  a  north-east  entrance  is  ab- 
solutely essential  to  the  success  of  the  Harbour,  and  declare 
that  all  those  who  have  locally  studied  the  subject,  or 
who  are  personally  acquainted  with  the  Harbour,  includ- 
ing the  commanders  of  steamers  visiting  the  port,  are 
without  exception  in  favour  of  closing  the  oiistern  opening 
and  substituting  an  entrance  at  the  north-east  corner. 
But  the  numerous  opinions  in  favor  of  the  alternative 
proposal  lack  professional  weight,  and  it  is  a  pity  that 
they  are  only  noiv  forthcoming  when  the  work  of  "  res- 
toration "  is  on  the  verge  of  completion. 

The  Trial  Trip  over  the  Hooghly  new  Bridge. — The 
programme  proposed,  we  believe,  is  for  the  party  to  take 
train  at  Ho>vrah  Station,  run  over  the  Junction  at  Hooghly, 
which  will  then  be  completed,  and  so  over  the  Bridge  by  the 
down  line  to  Naihatti  ;  crossing  over  to  the  up  line  and 
running  back  to  the  Hooghly  Town  end  of  the  Bridge,  the 
party  mil  land  there  for  breakfast.  After  breakfast  the  special 
train  and  party  will  run  back  to  Calcutta  by  the  Chitpore 
branch  line  over  the  Pork  ConimLssioners'  line  and  through 
the  Port  Commi.ssioners'  yard,  down  the  left  bank  of  the 
Hooghly  ns  far  as  the  Bridge  at  Tolly's  Nullah,  and 
possibly,  if  not  too  late  in  the  day,  into  the  new  Dock- 
yard site,  where  at  some  early  period  after  the  opening  of 
the  Bridge  a  comer  stone  of  the  Docks  is  to  be  laid  by  the 
Viceroy. 

Ben'OAL-Naopur  Railway. — In  reply  to  numerous  in- 
quiries as  to  the  point  of  junction  of  the  neto  line  with 
the  E.  I.  Railway,  we  are  in  a  position  to  definitely 
state  that  this  will  be  at  Sitarampur  and  not  Asansol.  The 
fact  is  that  the  Sitarampur  Ci^lliery  owners  wanted  some 
outrageous  compensation  for  their  land,  and  rather  than 
pay  it.  Government  decided  enjoining  at  Asansol.  This, 
however,  has  brought  the  Sitarampur  people  round  with 
a  good  hard  twist,  as  they  foresee  that  if  the  line  does 
not  join  near  their  collieries  their  coal  will  not  be  used 
for  the  working  of  a  very  considerable  length.  Under 
the  circumstance,  therefore,  they  might  well  have  given 
the  land  for  nothing,  or  at  least  for  a  very  reasonable  rate 
instead  of  being  afterwards  compelled  to  lower  their 
absurd  demands.  We  may  add  that  the  acquisition  of 
the  land  for  Railway  purposes  does  not  convey  mineral 
rights. 

Finance  Committee — Progre.ssive  Salaries. — The 
Chief  Engineer  for  Irrigation,  the  Consulting  Engineer 
for  Rjiilways,  and  the  Examiner,  Public  Works  Accounts, 
Madras,  having  been  consulted  on  this  subject,  all  agree  in 
deprecating  any  departure  from  the  rules  now  in  force. 
The  objections  to  the  Committee's  suggestion  are — (1) 
that  the  system  of  progressive  .salaries  gives  the  head  of 
the  office  the  meaas  of  rewarding  deserving  men  and 
punishing  the  >mdeserving,  and  it  is  stated  that  the 
Committee  are  wrong  in  their  description  of  the  ope- 
ration of  the  rules  and  in  their  assertion  of  the  extreme 
complexity  of  the  rules  ;  (2)  that  the  men  concerned  are 
generally  against  any  change  in  the  rules ;  and  (.3)  that 
any  saving  of  total  expenditure  must  mean  injury  to  in- 
dividualfl.  In  these  views  the  Chief  Engineer,  P.  W.  D., 
concurs,  but  would  also  deprecate  any  change  on  the 
ground  that  continual  alterations  of  the  rules  are  objec- 
tionable, and  give  rwt  to  a  feeling  of  insecurity  which  is 
prt- judicial  to  Government  service. 


(Hiiraiit  ilclus. 


Thkrk  were  about  120,000  meu  employed  last  year  in  the  con- 
strucliou  of  the  Indian  Midland  Railway. 

Thk  Jubilee  fireworks  for  Calcutta  will  weigh  three  tons.  One 
hundred  iron  mortars  will  be  used  in  tiring  the  shells. 

Thb  Quetta  Railway  has  now  reached  the  very  foot  of  the  Khojak 
Amran  range.  The  first  engine  ran  into  Golistan  Karez  on  the 
2nd  ultimo. 

The  Begum  of  Bhopal  will  commemorate  the  Royal  Jubilee  by 
an  extension  of  the  Bhopal  water-works,  at  a  cost  of  nearly  two 
lakhs  of  rupees. 

Mr.  J.  J.  ALLfes,  Government  Telegraph  Department,  has  suc- 
cessfully established  qiiadruplex  working  on  the  telegraph  lin« 
between  Bombay  and  Madras  via  Beliary. 

Wk  learn  that  the  bridge  over  the  river  Purnobhola,  in  connec- 
tion with  the  Behar- Assam  State  Railway,  is  likely  to  be  com- 
pleted by  the  end  of  next  month,  and  is  to  be  formally  opened  very 

soou. 

The  Honourable  R.  R.  Leslie-Melville,  banker,  has  been  elected 
to  fill  the  vacancy  in  the  direction  of  the  East  Indian  Railway 
Company,  caused  by  the  death  of  Sir  T.  Douglas  Forsyth,  C.B.^ 
K.C.S.I. 

Thb  total  capital  required  for  the  Bengal-Nagpore  Railway, 
including  the  cost  of  purchasing  from  Government  the  existing 
narrow  gauge  section,  is  650  lakhs  ;  but  it  will  only  be  necessary 
to  raise  a  portion  of  this  at  ouce. 

Mr.  F.  N.  Thorogood,  C.E.,  Superintendent  of  the  Madras 
Harbour  Works,  has  requested  the  Government  to  accept  lii* 
resignation,  as  he  is  unable  to  accept  the  view  entertained  by  the 
Harbour  Trustees  of  his  responsibility  to  their  Board. 

Sir  James  Bain,  speaking  at  the  Glasgow  Chamber  of  Com- 
merce, said  "  India  had  been  the  most  progressive  country  in  the 
world.  If  she  had  roads  and  railways,  she  could  supply  Great 
Britain  with  wheat,  cotton  and  other  raw  materials  much  cheaper 
than  other  countries." 

Thk  committee  appointed  to  inspect  the  Marmagoa  Railway  line 
have  issued  their  report,  which  speaks  favourably  of  the  work 
performed  by  the  company.  The  committee  highly  approve  of  the 
plans  upon  which  the  Railway  stations  have  been  constructed,  and 
they  consider  that  they  might  be  imitated  with  advantage  on 
other  railways. 

The  price  of  glass  lamps  and  other  articles  used  for  the  purposes 
of  illumination  has  gone  up  in  Calcutta  between  two  and  three 
hundred  per  cent.  The  demand  for  small  glass  lights  ia  likely  to 
be  enormous.  It  is  stated  that  100,000  of  these  lights  have  been 
ordered  for  Government  House,  aixl  the  demand  for  the  East 
Indian  Railway  is  said  to  amount  to  no  less  than  seven  lakhs. 

Colonel  Lindsay,  R.E.,  the  Engineer-in-Chief  of  the  Southern 
Mahratta  Railway,  is  now  in  Bangalore,  and  we  understand  that 
the  extension  from  Gubbi  will  be  commenced  within  three  weeks 
or  so.  It  is  a  pity  that  the  line  is  to  be  taken  by  Davangeri 
instead  of  Shimoga  and  its  neighbourhood,  through  which  latter 
tract  of  country  alone  all  the  traffic  now  passes.  It  is  not  too 
late  even  now  for  the  Dewan  to  have  this  important  matter  put 
straight. 

The  Lieutenant-Governor  of  Bengal  has  signified  his  intention 
of  visiting  Purneah  during  the  first  week  of  March  next,  and  will 
open  for  regular  traffic  that  portion  of  the  Assaiu-Behar  State 
Railway,  which  lies  between  Kas,  a  station  five  miles  beyond 
Purneah  station  on  the  Durbhunga  extension,  and  Manihari  on 
the  banks  of  the  Ganges  opposite  Sahebguuge  Station,  E.  I.  R. 
Work  is  also  being  vigorously  pushed  forward  along  the  line  be- 
tween Katiwar  Junction  and  Dinagepore. 

The  death  of  Colonel  Sir  E.  Bateraan-Champain  removes  a  man 
a  record  of  whose  achievements  would  form  a  history  of  the 
Indo-European  Telegraph  system.  His  last  work,  performed  only 
a  few  months  since,  waj  to  superintend  the  successful  laying 
of  the  new  cable  between  Kurrachee  and  the  Persian  Gulf.  The 
great  commercial  and  other  interests  which  benefit  so  largely  by 
the  very  efficient  telegraphic  commniiication  between  England 
and  India  owe  a  great  deal  to  the  deceased  officer. 

In  the  middle  of  January  last  year,  the  British  Burmah  Lead 
Company,  Limited,  was  registered  with  a  capital  of  £100,000. 
Its  Directors  were  Major-General  H.  A.  Browne,  Jas.  Wilson,^ 
Colonel  J.  F.  McAndrew,  Jas.  Morison  Burnup,  and  William  O. 
Law.  At  a  meeting  of  the  company  held  on  the  12th  January, 
a  report  from  Mr.  Collins,  who  had  been  sent  out  to  inspect  the 
property,  was  read,  which  described  the  mine  as  valueless ;  and 
the  ren'iarks  regarding  Mr.  Law,  who  appeared  to  have  been  the 
vendor,  were  somewhat  more  forcible  than  elegant:  while  it  was 
resolved  to  wind  the  company  up. 

Major-General  Hancock's  appointment  to  succeed  Major- 
General  Trevor  as  Secretary  to  the  Government  of  India  in  the 
Public  Works  Department  must  be  provisional,  and  dependent 
upon  his  not  being  promoted  to  Lieutenant-General  before  the  31st 
March  next,  in  which  case  he  would  have  to  retire.  If  his  promo- 
tion, which  is  imminent  we  believe,  is  not  gazetted  before  the  Ist 
April,  he  can  continue  to  hold  on  till  the  end  of  the  next  official 
year,  namely,  .31st  March  1888.  When  General  Hancock  does  go, 
the  Government  of  India  might  take  the  opj)ortunity  to  do  tardy 
justice  to  the  claims  of  the  civil  branch  of  the  Public  Works- 
Engineers. 
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Tub  Bombay  Port  Trustees  have  been  called  iii)Oii  to  say  whether 
they  intend  to  do  aiiytlniii;  to  stop  the  entry  of  wliite  auta  into 
their  sheds.  Their  Engineer  r-eports  that  immediate  measures  are 
taken  to  exterminate  the  pests  whenever  signs  of  them  are  dis- 
covereii,  and  tliat  when  a  place  is  treated  the  ants  do  not  return, 
but  break  out  in  fresh  places.  He  admits  that  the  ants  appear  to 
drill  through  lime. 

Tub  Marine  authorities,  Madras,  have,  on  nautical  grounds,  de- 
precateil  the  construction  of  a  proposed  line  of  Railway  from 
Kottapitam,  the  seapm-t  in  the  Ongole  district,  t^i  Kiirichedu  on 
the  Bellary-Kristna  St.ate  Railway,  as  the  port  of  Kottapatam  is 
positively  dangerous  to  ve.fsels  touching  there  on  account  of  shoals 
in  its  immediate  vicinity, and  the  expenditure  necessary  to  ensure 
the  safety  of  shipping  by  the  erection  of  a  light  house,  &c.,  is  not 
warranted  by  the  trade  of  the  Port. 

It  is  conlidently  asserted  that  the  Madras  P.  W.  D.,  where  great 
reductions  in  the  temporary  establishments  have  recently  been 
made,  will  not  in  any  way  suffer  by  reductions  in  the  various 
pernuinent  establishments  on  lines  indicated  by  the  Finance 
Committee  ;  but  that,  on  the  contrary,  some  additions  will  have 
to  be  made  to  the  permanent  establishments  as  Ihey  stand  at 
present.  The  Railway  Branch  especially  is  to  have  considerable 
augmentation,  owing  to  the  change  that  is  to  be  made  in  its 
administration  by  which  the  State  Rail  ways  in  this  Presidency  now 
in  cmirse  of  survey  or  construction  will  merge  into  the  existing 
Guaranteed  systems. 

Tub  Eiiqluhmaii  announces  that  the  Hooghly  Bridge  will  be 
formally  opsned  by  the  Viceroy  on  the  21st  iiistant.  The  ceremony 
was  originally  arranged  for  the  20th  March,  but  it  was  thought  that 
the  union  of  the  two  railways  would  form  an  excellent  .Jubilee 
episode  and  vigorous  efforts  have  been  made  to  expedite  the  work. 
The  Viceroy  will  cross  the  bridge  by  the  tirst  train  to  meet  the 
traffic  of  the  Hooghly  Bridge,  and  Mr.  Bradford  Leslie  is  endea- 
vouring to  arrange  for  running  a  .separate  line  on  the  west  side  of 
the  Eastern  Bengal  Railway.  The  proposed  line  would  cross  the 
Eastern  Bengal  .and  be  continued  right  on  through  Calcutta  to  the 
dock,s,  thus  co[ineciiiig  the  E.ast  [udian  Railway  with  the  docks  by 
a  through  line.  The  proposed  line  will  be  "entirely  under  the 
nianairement  of  the  East  Indian  Railway. 

I.v  the  section  devoted  to  agricultural  implements  at  the  Dum- 
raon  Exhibition,  Messrs.  T.  E.  Thomson  &  Co.  and  Messrs.  .Je-ssop  & 
Co.  were  among  the  exhibitor.s,  and  showed  pumps,  waterlifts,  and 
ploughs.  Among  their  competitors  were  the  Agricultural  Depart- 
ment and  the  B.irrakar  Iron  Works.  The  manufactures  of  the 
latter,  which,  by-the-bye,  un<ler  the  management  of  Ritter  Von 
Schwarz,  have  attained  a  great  succe.ss,  are  noticeable  for  their  ex- 
treme cheapness.  The  works,  for  instance,  turn  out  a  plou"h  for 
Rs.  3-8,  and  the  pattern  seems  to  greatly  please  the  ryot  of"  these 
parts,  for  some  forty  of  the  ploughs  have  been  sold  at  the  Exhibi- 
tion. Another  manufacture  from  the  works,  two  styles  of  water- 
lift,  priced  respectively  Rs.  35  and  Rs.  100  also  found  purchasers 
in  Large  number.s.  In  connexion  with  this  department,  ploughing 
matches  were  arranged  before  the  Lieutenant-Governor,  and  the 
opinion  of  the  numerous  gathering  of  natives  who  looked  on  with 
great  interest,  seemed  to  favour  Messrs.  .Tessop  and  Co.'s  plough. 
The  official  award  will,  it  is  believed,  confirm  this  view,  but  it  has 
not  yet  been  declared. 


Setters  to  the  €l)it0i*. 


» 


\Tke  Editor  dedres  it  to  be  distinctly  understood  tlmt  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.] 

THE  INDIAN  ENGINEERING  COLLEGES. 

Sir,— Should  no  more  worthy  correspondents  come  forward  to 
correct  the  little  inaccuracy  vihich  has  crept  into  your  comments  in 
your  issue  of  the  29th  January,  on  the  memorial  of  the  alumni  of 
the  Indian  Engineering  College.s,  I  trust  you  will,  in  justice  to 
these  men,  give  me  space  to  make  a  few  remarks  on  the  conclusions 
you  have  arrived  at  on  perujal  of  that  document.  You  have  said 
that  "  they  (the  memorialists)  take  exception  to  the  recruitment  of 
the  service  by  Cooper's  Hill  graduates  ignoring  the  fact  that  the 
litter  have  had  rare  op])ortunitips  which  their  Indian  brothers 
have  not  enjoyed,  viz,  profiting  by  the  teachings  of  the  triumphs 
of  Ensiineering  .skill  at  Home."  The  memorialists  certainly  take 
exception  to  the  recruitment  of  the  service  almost  wholly  from 
Cooper's  Hill,  but  I  am  unable  to  find  out  that  they  have  any- 
where ignored  or  endeavoured  to  ignore  the  fact  of  the  Cooper's 
Hill  graduates  having  had  exceptional  advantages  to  profit  by 
the  numerous  works  of  Engineering  skill  at  Home.  Since  economy 
i.s  always  urged  by  Government  as  an  excuse  for  the  non-employ- 
ment of  the  Calcutta  giadnatesin  Engineering,  the  memorialists  in 
paragraphs  6  and  7  (which  have  probably  given  rise  to  these  adverse 
comments)  simply  discuss  the  economical  ospect  of  the  question 
of  Cooper's  Hill  versu.^  Calcutta  graduates,  and  endeavour  to  make 
out  that  a  larger  employment  of  the  latter  agency  in  the  Engineer 
grades  will  tend  to  economy  without  impairing  the  efficiency  of 
the  service. 

A«  regards  '  profiting  by  the  teachings  of  the  triumphs",  Ac,  I 
am  quite  safe  in  saying  that  any  Executive  Engineer  of  the 
P.  W.  D.  who  has  had  Cooper's  Hill  graduates  under  him  will  tell 
you  iliat  when  they  land  on  the  shores  of  India,  they  bring  with 
them  very  little  of  the  "profit"  from  Home.  As  matters  now 
atandintheD.    P.    W.,    it   seldom  falls  to   the  lot  of  an   Assistant 


Engineer  to  design  works,  make  calculations,  determine  dimen- 
sions, el.iborate  details  (ui  paper,  or  to  plan  any  work  according 
to  his  own  ideas.  These  are  mostly  done  by  the  Executive  En- 
gineer, to  which  grade  the  Cooper's  Hill  graduates  need  not  expect 
to  rise,  under  the  existing  circumstances,  in  less  than  eight  years. 
On  their  arrival  in  this  country  they  find  they  have  much  to 
learn  which  is  not  Engineering  in  one  sense,  but  the  highest  type 
of  Engineering  in  another.  For  instance,  they  rind  themselves 
called  upon  to  control  native  work  people,  to  look  after  accounts, 
to  rind  out  the  best  means  of  transport,  to  purchase  materials  at 
the  cheapest  maiket,  to  consider  wages,  in  short  to  attend  to  a 
thousand  and  one  administrative  details  which  foreign  youths 
trained  in  a  foreign  couutry  know  nothinir  about.  I  have  not 
the  slightest  desire  to  disparage  Cooper's  Hill  graduates.  They 
are  indeed  the  ''  best  Engineers"  that  can  be  turned  out  from  a 
college,  or  developed  in  libraries  ;  they  are  very  good  draftsmen, 
fair  mathematicians,  and  some  of  them  very  good  scholars  ;  but  as 
for  "  profiting  by  the  teachings  of  the  triumphs  of  Ensineering 
skill  at  Home "  is  concerned,  they  are  considerably  below  the 
mark  of  the  old  "  Stanley  Engineers  "  who  used  to  be  selected 
by  public  competition  for  service  in  India.  The  memorialists  do 
not  find  fault  with  the  Cooper's  Hill  men.  What  they  urge  is, 
that  if  the  Government  does  not  at  once  see  its  way  towards 
abolishing  the  College  as  being  costly  and  unnecessary,  it  should 
break  down  the  monopoly  now  enjoyed  by  it,  of  supplying  recruits 
for  service  in  the  D.  P.  W.  and  give  the  Indian  Engineering 
College  graduates  a  chance  of  a  career  in  the  Department. 

\st  February.  B.  B. 
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Gangaram's  Slide  Rules. 
We  have  received  a  set  of  these  Scales,  which  are  as  ingenious 
as  a  rlevice  as  they  are  correct  in  principle.  Their  novelty  lies 
as  much  in  the  variety  of  their  application  as  in  their  arrange- 
ment for  giving  results  which  are,  practically,  identical  with  those 
olit.iine.l  liy  calculation.  They  are  a  development  of  yraphi'-. 
methods  in  Applied  Mechanics  in  every  way  worthy  of  the  atten- 
tion of  the  Profession,  and  we  feel  sure  that  their  general  adop- 
tion is  only  a  question  of  time.  The  Illustrated  Pamphlet  of 
Instructions,  which  accompanies  the  Instruments,  shows  several  ex- 
amples Worked  out,  from  which  it  will  beat  once  seen  the  saving 
in  labour  that  must  accrue  from  the  use  of  the.se  Scales.  An  addi- 
tional recommendation  to  their  adoption  is  that  while  mathema- 
tical processes  involve  a  liability  to  arithmetical  error,  they  are 
free  from  any  chance  in    this  respect. 

By  the  help  of  these  Slide  Rules,  scantlings  of  timber  for  beams 
and  trusses  can  be  easily  and  readily  obtained.  Practical  ques- 
tions connected  with  the  design  of  retaining  walls  and  simi- 
lar structures  can  be  solved  at  a  glance  by  the  same  means,  which 
are  equally  useful  for  determining  strains  on  girders  or  for  corre- 
sponding results  for  kindred  purposes.  From  the  accuracy  of 
the  results,  there  can  be  no  doubt  as  to  the  immense  saving  of  time 
ami  trouble  that  can  be  effected  by  the  use  of  these  instruments, 
which  are  sold  separately  or  in  full  sets.  They  are  designed  and 
patented  by  Lala  Ganga  Ram,  Assoc.  Mem.  Inst.  C.  E,  Mem.  Inst. 
M.  E.,  Ex.  Eng.  P.  W.  D.  Punjab,  who  unght  well  say  :  "Calculate 
no  more — Engineering  FormuUe  Solved  mechanically  "  ! 
The  Scales  are  on  view  at  the  Office  of  this  Journal. 


A  Treatise  on  Sorveyijjo  Instruments  and  Survbting.  By  Rai 
Bahadur  Kunhya  Lall,  M.  Inst.  C.  E.  Lahore  :  The  New 
Imperial  Press.  1886. 
This  treatise,  which  is  designed  for  the  use  of  Native  Surveyors 
and  written  in  Urdu,  was  first  published  in  1853.  It  may 
therefore  not  inaptly  be  called  the  pioneer  of  technical  manuals 
of  its  kind  produced  in  the  vernacular  for  the  especial  use  of 
those  Natives  of  India  who,  without  any  acquaintance  with  the 
English  language,  are  frequently  called  upon  to  qualify  them- 
■selves  for  Professional  employment.  Although  the  Third  De- 
partment of  the  Thomason  College,  was  founded  with  the  ob- 
ject of  meeting  the  wants  of  this  class,  still  there  are  many  who 
cannot  avail  themselves  of  the  benefits  of  the  Roorkee  Institution, 
and  for  these  the  work  under  notice  should  prove  invaluable. 
Considering  that  the  present  edition — the  third — has  had  the  ad- 
vantage of  the  author's  leisure  consequent  on  retirement  from 
official  life,  the  book  should  prove  more  valuable  ami  useful  than 
before.  It  is,  we  are  «lad  to  rind,  in  every  way  worthy  the 
author's  repute  and  as  moderate  in  price  as  excellent  in  (juality. 
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(General   ^rtkles. 


SIRDAR'S  MANSIONS.   BOMBAY. 

Wk  ;ui!i,'X  two  views  of  the  central  block  of  rcsiilenoos 
now  being  erected  in  Bombay  at  the  cost  of  Sirdar  Diler 
Jung,  C.I.E.,  1  '  '••  These  buildings,  to  be  called 
the  "  Sinlar's  v  -  '  an-  being  erected  on  a    plot  of 

ground  iiumediately  opJ^K)^sito  the  \achtClub.  The  ground 
rvnt  being  extremely  high  and  the  lease  extending  for 
only  .50  years,  makes  the  problem  a  difficult  one  as  a 
speculation. 

The  chambers  will  consist  of  39  sets  of  .single-quar- 
tej>.,  each  containing  a  sitting-room,  bed-room,  dressing- 
room  and  bath-room,  and  20  sets  of  married  (|uartcrs 
consisting  of  a  sitting-room,  (capable  of  division),  a  bod- 
room,  two  dressing-rooms  and  two  bath-roon»s. 

There  will  be  servants'  tiuarters  and  stabling  in  the 
rear  of  the  buildings. 

Mr.  Chisholm.  who  is  the  architect,  has  selected  as 
the  style  an  adaptation  of  the  half  timbt>red  work  com- 
mon to  Bombay  and  other  parts  of  Western  India — a 
style  undeniably  suited  to  the  climate,  and  not  wanting 
in  picturesque  and  elegant  features. 


TECH N ICAL   INSTRUCTIO \ . 

To  THK  Vhkv  Rkv.  A.  Nkut,  S.  J. 

'■  Dear  Sir, — I  have  to  thank  yoti  for  a  copy  of  your 
pamphlet  on  Technical  Education.  In  the  necessity  of  es- 
tablishing technical  .schools  where  a  literary  training  would 
•  if  necessity  be  relegated  to  a  strictly  subordinate  place  you 
appear  to  be  no  believer.  You  uphold  on  the  contrary  the 
supposed  value  of  a  literarj'  training  as  pre-eminent  over 
all  other  systems  of  instruction. 

Let  it  for  the  moment  be  agreed  that  a  literary  train- 
ing is  more  educational  in  the  highest  sense  than  is  any 
other  kind  of  instruction.  Still  we  gain  no  help  towards 
allaying  the  anxiety  with  which  our  statesmen  are  now 
beginning  to  look  towards  the  future  of  India. 

In  some  countries  a  man  is  not  permitted  to  marry 
till  he  has  shown    himself  financially  equal  to  bearing  the 

1)robable  expenses.  Even  in  England,  where  such  useful 
egislation  ha-s  not  .yet  been  attempted,  there  are  other 
restraints  at  work.  For  instance,  as  the  price  of  the  loaf 
rises  marriages  become  less  numerous.  But  the  average 
Hindu  descries  no  connection  whatever  between  the  price 
of  his  ddt  b'uil  and  the  prudence  of  postponing  his  nuptials. 
This  utter  heedles.siie.ss  working  in  the  Pax  Britannica 
must  prepare  grave  difficulties  for  the  future.  We  know 
that  a  given  tract  of  land  will  not  yield  double  the  pro- 
duce .simply  becjiuse  a  double  number  of  human  beings 
who  dwell  upon  it  put  a  double  labour  into  it.  This  im- 
perfect ela.sticity  in  the  natural  food  supply  of  a  country 
«how8  that  mere  agriculture  in  a  given  tract  and  the 
indefinite  multiplication  of  human  beings  on  that  tract 
cannot  promise  a  permanent  equilibrium. 

Moreover,  India  is  now  silently  passing  through  a 
vast  industrial  transformation.  The  increase  of  commerce 
with  Europe  and  the  development  of  railways  in  India  are 
preparing  this  transformation.  Commerce  may  bring  to 
the  people  of  this  country  articles  of  comfort  or  luxury. 
£n  reramhe  it  takes  vast  quantities  of  food  out  of  India. 
Thus  India  is  ever  drawing  nearer  to  the  whirlpool  of 
European  stniggle  and  stress.  Before  we  are  swept  with- 
in the  vortex  have  we  no  preparations  to  make  ? 

Whether  a  countrj-  raises  just  the  food  that  it  needs 
for  it«own  >  'tion,  or  whether  it  bu^s  a  portion  from 

abroad,  or  .  —as  now  with  India — it  sells  some  part 

ofit«  produce — is,  comparatively  speakin'.',  a  matter  of 
secondary  importance.  But  whatever  it  wants  from  abroad 
it  mast  be  able  to  purchase,  for  there  is  no  International 
charitable  association  to  give  out-door  relief  to  a  people. 
And  a  moment's  reflection  will  teach  us  that  a  country 
cannot  make  its  jnirchn^'H  with  rupees.  Its  purchasing 
powtr  must  consist  of  art icl*,'s  which  are  fjuickly  consum- 
able and  quickly  consumed  that  there  may  be  a  market  for 
more. 


Again,  whatever  in  a  country  is  made  strictly  for  home 
consumption  may  be  made  as  coarsely  as  the  want  of 
tast«,  or  the  easy  contentedness  of  its  inhabitants,  may 
be  willing  to  accept.  But  what  is  made  for  exportation — 
what  is  meant  for  purchasing  power — must  be  made  just 
as  good — with  due  reference  to  price — as  the  article  is  made 
elsewhere.  Thus  we  are  driven  to  the  conclusion  that 
India  must  improve  and  broaden  her  technical  skill  that 
so  against  the  rest  of  the  producing  world  she  may  fight 
upon  eijual  terms. 

Surely  before  we  offer  to  the  masses  the  dainties  of 
a  literary  mi^nu  we  should  put  strong  tools  in  their  hands 
to  gain  them  their  daily  bread.  But — you  argue — a 
literary  training  hiis  this  peculiar  excellence  that  it  pre- 
pares the  way  for  all  other.  To  this  it  seems  sufficient  to 
reply  that  a  horse  must  be  exceptionally  good  if '  we  may 
start  him  on  a  preliminary  canter  in  one  direction  when 
ho  is  expected  to  win  a  race  in  another.  For  the  ordinary 
quadruped  it  seems  safer  to  pound  away  from  the  first  along 
the  veiy  road  whei-e  the  goal  of  his  efforts  is  seen. 

A  very  clever  man  will  learn  Latin  and  Greek  so  well 
that  his  intellect  is  sharpened  or  his  taste  cultivated  and 
artistic  skill  may  ensue.  But  the  ordinary  man  will  never 
learn  Latin  and  Greek  so  well  that  his  intellect  is  sub- 
stantially strengthened.  Still  less  will  he  learn  his  Latin 
or  Greek  so  well  as  to  have  his  emotions  touched.  For 
this  ordinary  or  average  man,  who  makes  the  seventy  per 
cent,  or  upwards  of  the  men  of  every  country — let  him 
find  out  early  what  he  has  to  do  and  let  him  forthwith 
gird  him.self  to  do  it. 

All  other  cultivation  of  his  faculties — all  efforts  at 
'Sweetness  and  Light'  must  be  made  incidentally.  His 
family  life  and  his  citizen  life  may  do  something  towards 
making  him  better  than  a  mere  machine.  How  much  these 
world-wide  influences  will  be  able  to  effect;  and  how,  not 
only  during  the  youth  of  the  workman,  but  also  throughout 
his  maturcr  years  we  may  bring  supplemental  agencies  to 
bear — these  are  questions  worthy  of  great  consideration. 
But  first  of  all  for  the  mere  machinery  an  adequate  pro- 
vision must  be  made.  It  is  this  broad  ijuestion  which 
now  stretches  across  the  road  on  which  India  is  moving  to 
her  future. 

Yours  faithfully, 

A.   EWBANK. 


MINING  INDUSTRIES  OF  BURMAH. 

Very  little  prosrress  has  been  made  during  the  past  vear  in 
the  development  of  the  mineral  resources  of  this  province, 
owins;  to  the  disturbed  state  of  the  country. 

There  are  large  workable  deposits  of  "coal  in  tlie  Mercui 
district,  but  thn  country  being  so  thinly  populated,  unhealthy 
and  some  distance  from  the  Tennassorim  river,  no  attempts 
have  as  yet  been  made,  to  work  these  deposits  In  Thayetmyo 
prospecting  for  coal  is  continued,  l)ut  as  yet  no  success  has 
been  attained.  Any  way,  under  present  circumstances,  tlie  coal 
could  not  be  brought  to  Rangoon  at  such  a  cost  as  to  com- 
pete with  that  imported.  The  price  of  English  coal  at  Rangoon 
is  from  Rs.  15  to  18  per  ton.  Good  coal  is  found  in  Upper 
Hurmah,  but  nothing  up  to  the  present  time  has  been  done 
to  work  the  deposits. 

Rich  deposits  of  tin  are  to  be  found  in  the  Mergui  district, 
and  are  from  time  to  time  worked  by  the  Chinese,  but  for  some 
reason  or  other  they  do  not  appear  to  work  it  so  successfully 
as  in  the  Native  States  adjoining,  although  the  Government 
protect  them:  during  the  past  few  years  as  much  as  10 
per  cent,  was  taken  off  in  the  export  duty,  and  the  only  conclu- 
sion that  could  be  arrived. at,  by  comparison  with  the  success 
attending  the  miners  in  tlie  Native  States  is,  that  they  are  bound 
down  more  like  slaves;  whereas  those  under  the  British 
Government  are  free  to  work  as  thev  like. 

Mr  Law  of  Moulmein  has  obtained  a  license  for  prospecting 
for  lead  in  certain  lulls  in  the  Sal  ween  valley,  and  another 
gentleman  from  the  same  place  has  taken  out  a  license  to 
prospect  for  antimony  in  the  hills  within  seven  miles  from 
Moulmein.  The  latter  has  been  so  far  successful,  and  has 
obtained  some  80  tons  of  ore  and  forwarded  the  same  for 
valuation  to  England. 
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Burmah  will  yet  hold  herown  in  regard  toearth  oil  production 
althousjh  the  venture  of  the  Boronga  Oil  Company  has  ended 
very  unsatisfactorily  in  Akyab;  still  we  hope  to  see  that  when 
the  resources  of  the  oil  wells  of  Yaneen  Goung  are  developed, 
that  it  will  compete  with  the  American  importation.  The 
wells  in  YaneenGoung  are  from  two  to  three  hundred  feetdeep, 
and  the  oil  is  collected  daily,  being  scooped  up  in  earthen  pots. 
A  company  is,  however,  now  getting  out  plant  and  machinery 
to  pump  the  wells  on  a  scientific   principle. 

In  Arracan,  where  the  oil    wells    have  been  worked  by  the 
people  some  hundred  years  back  in  a  primitive  manner  and  are 
still  worked  on  the  same  principle,  the  produce   is    crude    or 
mud    oil.     Oil     extracted     from      the    Kyouk-Phyoo     wells 
is    very    clear   and   can    be    safely  burnt   in     English    lamps 
without    refining.      This    oil    always    commands  a  good  price 
in  the  local  market  ;  as  much  as  40,000  gallons  a  year  have  been 
exported  from  Kyouk-Phyoo.    Six  years  ago,  concessions  were 
given  to  one    Mr.   Savage,     also  to  an  English    Oompanv,  for 
working  of  oil  wells  on  the  Boronga  islands  near  Akyab'   Mr. 
Savage,  who  started  first,  gave  it  up,   but  worked  his  wells  on 
the  Kyouk-Phyoo  island  by  means  of  hand-pumps,  and  extract- 
ed about  200  gallons  daily  from  two  wells,  averaging  a  depth  of 
about    130  feet.    The   appliances   used   both    by  Mr.   Savage 
and  the  native  workers  were  rude,  and  they  barely  raised  50  000 
gallons  during  six  months  of  the  year.  The  Boronga  Company 
however,  sunk  some  5  lakhs  of  rupees  in  their  venture,  and  im- 
ported six  experienced  Engineers,  workmen  from  the  Canadian 
oil    fields,   with    improved     machinery  for    boring    and     rais- 
ing oil ;    also    refining   machinery    which    they  "erected      on 
the  spot.     One  of  their    wells    was    sunk   as  deep  as   1,000 
feet,     and    for   sometime     it    yielded     as     much    as     1,000 
gallons    of   oil    a  day  ;    however,  through  some    disagreement 
the     Company    became     involved,     and    matters     are     now 
m    a    very    unsatisfactory    state.     But   it    is    now    predicted 
that  with  the  improved    machinery    now  being    imported    for 
Yaneen  Gouiii:  and  the  extensive  refining  sheds  under  erection 
there  that  the  Burmah    produce  will  oust   the  American  illu- 
minant  out  of  the  local  markets. 

Lastly,  I  would  refer  to  the  recent  discovery  of  <rold 
found  in  the  Merza  valley,  about  130  miles  north  of  Manda- 
lay.  The  result  of  the  analysis  made  by  the  Chemical 
Examiner  shows : — 

C*°l<i        ■••  ...  ...     87-66 

S'l^er      ...  ...  ...        g.gg 

Copper  pyrites  ...  ...  195 

Silver       do  ...  ...  1.54. 

Magnide  ...  ...  .'.■■  o-32 

Quartz      ...  ...  ...  j.gg 

Loss  on  ignition  ...  ...  1-48 


Specimens  were  found  in  large,  irregular  grains  adherino-  to 
quartz,  silver  being  partly  alloyed  with  the  gold.  " 

In  connection  with  the  analysis  of  the  gold,  a  brief 
notice  of  the  gold-digging  in  the  Katha  district  may  be  of 
interest,  it  is  abstracted  from  a  report  by  Mr.  H.  M.  S. 
Mathews,  Assistant  Commissioner  of  that  place. 

"  There  are  three  different  methods  of  working  : 

"  l»t.— Shallow  channels  are  dug  in  the  gold  bearing 
deposits  with  deeper  pools  at  intervals  to  serve  as  catch" 
ing  basins;  water  is  then  conducted  into  the  channel 
from  the  nearest  hill  stream  ;  after  a  few  hours  the  water- 
supply  is  diverted  and  the  water  baled  out  of  the  basins  ;  the 
silt  collected  111  these  being  carefully  washed  for  gold  dust. 
•  'j  ^'"'—^y  washing  the  silt  collected  during  the  rains 
m  deep  catchment  drains,  sometimes  li  miles  lone.  These 
yield  Es.  5  to  20  weight  of  gold  in  one  season.  ° 

"  3rd.— By  mining  the  auriferous  layers  in  the  deep  alluvial 
deposits.  The  layer  is  generally  a  span  or  less  in  thickness, 
of  dark  sandy  pebble  soil,  overlaid  by  a  red  layer  of  similar 
composition,  which  is  again  overlaid  by  ordinary  loam  from  5 
to  20  cubits  in  depth.  In  the  dry  weather,  drifts  are 
driven  from  the  bank  of  a  stream,  on  the  outcrop  of  a  crold 
layer,  at  intervals  of  about  7  or  8  cubits  ;  a  shaft  is  sunk  down 
to  the  drift  apparently  to  secure  escape  in  case  of  a  fall  of 
earth  ;  the  drift  is  then  continued  in  the  most  promising  direc- 
tion. The  earnings  are  very  uncertain— Re.  1-4  weight  of 
gold  to  4  annas  weight  a  month.  .A.t  the  diggings  the  "old  is 
valued  about  Rs.  20  per  rupee  weight,  at  Katha  the    price    is 

The  gold  seekers  only  work  two  or  three  months  a  year,  the 
remainder  of  their  time  being  spent  in  agricultural  pursuits. 

H,  T. 


DINDIGUL  WATER-SUPPLY. 
The  town  of  Dindisjul  is  270  miles  from  Madras  situate  on 
the  South  Indian  Railway  in  the  Madura  district.  The  town 
hns  always  Iiornc  a  repute  for  abundance  of  good  water,  till 
of  late  years,  and  now  the  authorities  are  exercised  in  finding 
a  source  of  supply  that  will  yield  water  that  will  come  up  to 
the  standard  the  Sanitary  Commissioner  considers  necessary 
for  potable  water. 

The  well  from  which   it  was  at  first  proposed  to  supply  the 
town  is  in  the  bed  of  a  well  known   and    long   existing    tank, 
of  the  usual  revetted  type,  where  experience  and  surrounding 
circumstances   point  strongly    to  a   good  supply  being  avail- 
able.    The  Superintending  Engineer,  referring  to  the  unfavor- 
able results  of   the  analysis  of  the  samples  of    water  taken 
from  this  well,   favors  the    opinion  that   the    water    has    not 
been    properly    tested     yet,    because     the     well     has     never 
been     pumped     dry     on     account    of    the   pulsometer  hither- 
to used    not    being    sufliciently     powerful.     It  seems  that  at 
first   the  lining  of  the   well  was  not  raised  high  enough    to 
prevent  the  tank  water  submerging  the  well    when    the   water 
in  the  tank  rose  rather  high,  and  that  the  samples  were  taken 
while  the  well  was  in  this    state.     Afterwards,  a  parapet  was 
built  all  round  on  the  top  of    the  lining,     so  now    water    from 
the  tank  cannot  enter  except  by  percolation,  if  this  is  possible. 
But  the    well  was  not    pumped  dry  before    the    parapet  wa's 
built  nor  since,  and,    consequently,    subsequent  samples  were 
taken,  when  circumstances  were  practically  the  same  as  when 
the  first    were    taken.     For  this   reason,  Mr.  Crighton,  Loco. 
Superintendent,     S.    I.     Railway,   considers    the    best    water 
available  has    not  been  obtained    yet,  and  the  Superintending 
Engineer  agrees  with  him.     Mr.    Crighton  suggests   that    the 
well    should  he    pumped  as  follows  : — Pump  the   water  until 
the  depth    on  floor    is  nine  inches,    which  is    the    least  depth 
that  will    suit    the    pulsometer  ;  then    allow  water  to    rise  10 
feet  ;  then  pump  it  out  until  depth  is  reduced  to  nine  inches  ; 
let  it  rise    again  10  feet  and  then  pump    again,    and  so  on  for 
ten   days.     At    the  end  of  this  time,    take  samples    when  the 
water   is  nine  inches  deep   and  after  it   rises   to   full   height, 
that  is,  the  height  it  will  rise  to  if  pumping    is   stopped    alto- 
gether.    If   this  experiment  is  carried  out  properly,  the  water 
at  the  end  of  ten  days  ought  to   be  free  from  local   impurities 
at  all  events,  and  the  then  quality  will,  it  is  believed,  represent 
very   fairly  the  true  working  quality  of  the  water. 

The  experiment  will  give  also  data  for  determining  whether 
the  well  is  likely  to  be  able  to  supply  the  town,  for  if  the 
length  of  time  it  takes  to  pump  water  out  until  the  depth  is 
reduced  to  nine  inches  is  known,  as  well  as  the  time  the  water 
takes  to  rise  ten  feet,  it  will  be  an  easy  matter  to  calculate  the 
rate  of  inflow  to  the  well  and  quantity  of  water  taken  out. 

The   Superintending   Engineer  is   not  hopeful    that  better 
water  than  that  of  the  well  in   question  could  be  found  within 
a  reasonable  distance  of  the  town,  and  condemns  the  scheme 
to  bring  a  supply  from    the  Kodavanar  river.    He  says  that — 
the   distance   from    the   town   to  the  river  is  4^  miles.     "A 
six-inch  diameter  pipe  is  the  smallest  it  would  be  advisable  to 
lay.     Mr  Orighton's  estimate  for  a  pipe  of   this   size   delivered 
in  the  town    is    Rs.    1-12-0  per  foot  run.     To  this  should  be 
added  the  cost  of   carting    to  site,    leading,  and  laying,  which 
would  probably  bring   the   cost    up   to   Rs.    2    per  foot   run. 
Four  and  one-eighth    miles    are   equal  to  21,780  feet.     So  the 
cost  for  laying  a  six-inch  pipe   would  amount   to  21,780x2=: 
Rs.  43,560— a  sum  which  is   beyond    the  means   of  the  people 
or   municipality."     Moreover,   from    levels    furnished    by  Mr. 
Target,    Executive    Engineer,    to  the     Chairmnn,    Municipal 
Council,  it  seems  the  bed  of  the  river  is  93-59  feet   below  the 
parapet  of  the  well,    while  some    other  levels  taken  show  the 
height  from  the  parapet  to  the  rock    selected    for  a  site    for  a 
service  reservoir  is  80-47  feet,  which  makes  the    reservoir   site 
174  above  the  bed  of  the  river.     To   pump    water    to  a  height 
of  174  feet  and  drive  it  4^  miles   would,  of    course,    require   a 
powerful  pump,  and  considerable  expense  in  the    way  of   fuel. 
He  adds  :    -'  Aeain,  it  may  be  asked  whether  water  might  not 
be  brought  from  the  river  in  either  an  ordinary  earthen   chan- 
nel or  in  a  masonry  one.     This  cannot  be  done,  for  the  country 
from  the    town    to    the    river  falls  or  slopes  towards  the  river. 
Besides,  the  bed  of  the  river  is  a  considerable  depth  below  the 
adjacent  ground,  and  therefore  a  supply  could  not  be  obtained 
unless  the  water  is  raised  by   some    nrtificial    means.     Taking 
all    these   circumstances   into    consideration,  I  tliiiik    the  con- 
clusion is  that  the  scheme  to  bring  water  from  the  Kodavanar 
may  be  abandoned,  for  it   is    impracticable    on    account  of  the 
great  outlay  it  would  involve."  L.  F.  E. 
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LIGHT   IRON  BRIDGES   FOR   DISTRICT  ROADS. 

Mr,  Anderson's  plau  of  replacing  wooden  bridges  by 
cheap  but  permanent  stnictures  of  iron  is  by  no  means  a 
new  one.  Excepting  where  the  temperature  is  dry  and 
the  variation  in  24  hours  small,  wooden  bridges  will 
decay  verj'  rapidly.  A  quarter  of  a  century  ago,  or 
perhaps  more,  the  northern  districts  of  the  N.-W.  P.  and 
Oudh  were  provided  with  a  large  number  of  wooden 
bridges,  because,  firstly,  sufficient  funds  were  not  available 
for  a  large  number  of  pennanent  structures,  and,  secondly, 
6&1  timber  was  exceedingly  chwip.  Hence  a  number  of 
cheap  bridges  were  built  up  to  meet  the  wants  of  a  por- 
tion of  the  countr}-  which  was  changing  rapidly  i'rom  a 
state  of  jungle  to  a  condition  of  great  agricultural  pros- 
perity. These  bridges  as  they  decay — they  are  never  swept 
away — are  replaced  by  pennanent  but  cheap  masonry  or 
iron  structures. 

From  what  can  be  gathered  from  Mr.  Anderson's  report, 
it  appcnrs  that  the  disjvppearance  of  so  large  a  number 
of  bridges  is  not  due  entirely  to  the  ijuality  of  the 
material  with  which  they  wore  constructed. 

The  timber  bridges  in  the  N.-W.  P.  and  Oudh  hist  their 
time,  wnd  when  decay  covivienceti  it  is  chiefly  in  the  lower 
parts  of  the  piles  and  the  planked  roadway.  These  defects, 
in  the  comvieiicement,  are  rectified  at  a  small  annual  out- 
lay, until  decay  becomes  ramd  and  general,  when  it  is 
found  cheaper  to  build  a  new  bridge  altogether. 

Annexed  are  sketches  of  light  iron  bridi»es  for  district 
roads — Nos.  1  and  2.  The  plans  are  so  simple,  light  and 
economical,  that  a  detailed  description  of  either  is  un- 
necessar)'.  They  can  be  made  up  at  Bombay  or 
Calcutta.  The  cost  of  one  span  complete  at  Bombay 
or  Calcutta  would  be  in  round  numbers  about  Rs.  1,650. 
In  streams  in  which  the  velocity  is  high,  as  is  the 
case  in  nearly  all  streams  in  districts  bordering  the 
Himalayas,  this  style  of  bridges  is  eminently  suitable 
for  reasons  "  clear  an  day"  to  the  Engineer. 

We  have  standard  designs  for  Provincial  Civil  Buildings, 
and  many  iireof  opinion  that  Government  should  insist  on 
Local  Boards  adopting  standard  designs  for  Bridges.  A 
case  might  be  instanced  where  a  sanctioned  plan  and 
estimate  for  an  iron  brid<;e  of  3  bays  of  60  feet  each  and  12 
feet  roadway  has  cost  over  Rs.  .50,000.  The  locality  where 
this  bridge  is  built  could  be  very  ea.sily  crossed  by  a  light 
but  strong  iron  structure  with  a  16  feet  roadivay  for  less 
than  half  that  sum.  R, 
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(  Continued  from,  last  isme.  ) 
Spkcifications. 

Sand. — The  sand  must  be  clean  and  gritty.  If  ordered, 
the  sand  raust  be  carefully  washed,  without  extra  charge. 

Brielu. — The  bricks  must  l>e  the  best  quality  made  obtain- 
able in  the  district.  They  must  be  hard,  well  burnt,  and 
tme  in  form,  and  free  from  cracks  and  flaws  of  every  desorip- 
tiou. 

( 'emerU. — The  cement  used  mast  be  the  best  Portland 
cement,  weighing  not  less  than  112  lbs.  to  the  bushel. 

Bricl.-work. — The  brickwork  must  bf>  in  the  old  English, 
or  such  other  bond  as  may  be  ordered  from  time  to  time. 
The  face  joints  must  be  struck  with  the  trowel  as  the  work 
proce<>ds.  The  workmanship  must  be  of  the  best  quality, 
and  the  joints  must  not  exceed  one  quarter  of  an  inch  in 
thicknes*.  The  mortar  used  is  to  be  composed  of  one  part 
cement  to  three  parts  fine  sand.  The  mortar  must  in  all 
cases  be  used  fresh.  Breaking  up  set  mortar  and  retempering 
will  in  no  case  be  allowed. 

Concrete. — The  concrete  must  be  composed  of  clean  sharp 
■and  and  clean  gravel,  or  broken  stone,  and  gauged  in  a  box 
of  approved  shape  and  capacity,  'and  thoroughly  well  mixed 
with  the  cement,  so  as  to  form  a  solid  mass  free  from  inter- 
nal cavities.  The  largest  stone  must  he  able  to  pass  through 
a  2-inch  ring  ;  and  in  order  that  the  concrete  may  form  a 
•olid  mass  the  size  must  vary  from  the  smallest  gravel  to  the 
maximum  size.  The  concrete  must  be  made  with  Portland 
cement  cauged,  one  part  cement  to  six  parts  gravpl.  The 
required  quantity  of  cement  must  be  gauged  in  a  box,  whose 
depth  is  not  less  than  that  of  its  greatest  width. 


Timber. — The  timber  used  must  be  of  first-class  quality, 
free  from  knots,  shakes,  sap,  and  flaws  of  every  description. 

Cast-iron. — The  admixture  of  metal  used  in  pipes  and 
other  castings  shall  be  such  as  will  produce  tough,  clean, 
sound,  and  strong  castings,  not  brittle,  but  such  as  may  be 
easily  chipped  or  drilled.  It  must  be  capable  of  standing 
a  tensile  strain  of  5  tons  to  the  square  inch  without  break- 
ing. The  whole  of  the  castings  to  be  dipped  in  Dr.  Angus 
Smith's  Composition  at  a  proper  temperature  and  in  a 
proper  manner  previous  to  leaving  the  founder's  yard. 

Wrought  Iron. — The  wrought  iron  must  be  of  the  quality 
known  as  best  Statfordshire  bar  iron  and  must  be  capable  of 
standing  a  tensile  strain  of  20  tons  to  the  square  inch  with- 
out breaking. 

Pointing. — The  paint  used  shall  be  made  of  the  best 
boiled  oil  and  red  or  white  lead,  according  to  the  colour 
required,  and  the  best  turpentine  and  driers  The  ingre- 
dients must  be  thoroughly  mixed  and  the  paint  applied  in  a 
thoroughly  workmanlike  manner,  and  all  woodwork  where 
ordered  painted  with  three  coats. 

Sewers,  Sewage-Mains  and  Air-Mains, — The  seweis,  sew- 
age-mains, and  air-mains  are  to  be  cast-iron  pipes,  of  the 
sizes  and  thickness  and  laid  at  the  necessary  depths  in  every 
case.  They  are  to  have  socket  joints,  which  must  be 
thorouglily  well  set  up  with  yarn  and  pig  lead  and  made 
perfectly  air  and  water  tight  with  proper  setting-up  tools. 
The  depth  of  the  lead  joint  must  in  no  case  be  less  than  two 
inches.  The  pipes  must  be  cast  vertically  with  the  socket 
downwards  and  must  be  true  in  form  and  have  smooth  sur- 
faces. They  are  to  be  coated  with  Dr.  Angus  Smith's 
Composition  after  being  first  heated  to  a  proper  temperature 
for  this  purpose.  All  the  pipes  must  be  tested  to  stand  an 
internal  pressure  of  150  pounds  to  the  square  inch. 

Man-holes  and  Ventilators. — -The  man-holes  with  ventilat- 
ing gratings  must  be  built  at  the  places  shown  in  the  plans, 
sheet  No.  1.  In  situations  where  the  subsoil  water  rises 
above  the  level  of  the  brickwork  a  coating  of  cement  gauged, 
four  parts  cement  to  one  part  sand,  three-quarters  of  an  inch 
thick,  must  be  put  between  the  rings  of  brickwork  and  the 
surface,  trowelled  perfectly  smooth. 

Ejector  .Stations. — The  Ejector  Stations  are  to  be  construct- 
ed of  cast-iron  tubing,  in  accordance  with  the  details  shown 
in  the  drawing,  Sheet  No.  3.  The  faces  are  to  be  truly 
planed,  and  |-lead  piping  (6  lbs.  per  yard)  used  as  jointing 
material,  so  as  to  make  a  perfectly  water-tight  joint. 

Ejectors. — The  Ejectors  are  to  be  of  cast-iron,  each  of  200 
gallons  capacity;  there  are  to  be  two  Ejectors  at  each  station, 
the  second  being  a  duplicate.  A  general  form  of  Ejector 
Station  is  shown  in  detail  in  the  drawing.  Sheet  No.  3. 

Night-soil  Depots. — The  night  soil-depots  are  to  be  con- 
structed of  iron,  in  accordance  with  the  design  shown  in  the 
drawing.  Sheet  No.  4.  The  pillars  are  to  be  of  cast-iron,  the 
sides  of  plain  sheet,  and  the  roof  of  corrugated  iron.  The 
whole  of  the  ironwork  is  to  be  either  galvanised  or  subjected 
to  the  Bower-Barff"  process. 

Ventilating  holes  are  to  be  provided  in  the  sides  all  round 
from  ground  level  to  the  height  shown  on  the  drawings,  and 
Aldon's  Patent  Exhaust  Ventilator  fixed  in  the  roof.  The 
cistern  for  the  reception  of  the  contents  of  the  pails  raust  be 
raised  above  the  ground  level  to  the  height  shown.  Proper 
gratings  must  be  fixed  at  the  outlet  and  water  laid  on  for 
flushing. 

The  floor  is  to  be  made  of  concrete  rendered  smooth  on 
surface. 

Sulliage  Water  and  Lavatory  Sinks. — The  depots  are  to 
be  of  cast-iron,  the  brickwork  foundations  fixed  in  the  rear 
of  the  houses,  as  shown  in  the  drawing,  Sheet  No.  2,  in  pairs, 
ore  sink  to  each  house.  They  are  for  the  reception  of  house 
slops  and  to  be  used  as  lavatories.  The  details  are  also  shown 
in    Sheet   No.  2,  figs.   1  and  2. 

Flush  Tanks. — Shone's  Automatic  Flush  Tanks  are  to  be 
placed  at  the  heads  of  the  sewers  in  the  position  shown  in  the 
drawing,  Sheet  No.  1.  They  are  to  be  formed  of  three-feet 
double  spigot  cast-iron  pipes,  having  special  casting  ends,  to 
which  are  attached  the  syphon  and  automatic  mechanism 
which  are  to  be  supplied  with  water  from  the  water-mains. 
The  flush  tanks  are  shown  in  detail  in  the  drawing,  Sheet 
No.  5.  They  are  connected  with  sewers  gravitating  to 
several  Ejectors  which  meet  together  at  one  point.  At  this 
point  three-way  sluices  are  to  be  fixed  for  diverting  the  flush 
water  along  one  set  of  sewers  only  at  a  time. 
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Waler-Supphj. — For  the  purpose  of  increasing  the  pres- 
sure in  the  mains,  the  water  is  to  be  forced  into  these  by 
Ejectors  situated  close  to  the  proposed  filter  beds.  These 
Ejectors,  three  in  number,  have  to  be  of  specially  large  size, 
in  order  to  keep  the  pressure  in  the  mains  continuous.  These 
Ejectors  are  therefore  to  be  made  of  wrought-iron,  such  to 
be  6  feet  internal  diameter  and  12  feet  6  inches  long.  The 
capacity  of  each  will  be  about  2,000  gallons,  two  being 
sufficient  for  the  work,  and  one  a  lie-by. 

The  sides  of  the  Ejector  House  are  to  be  of  brickwork, 
and  the  roof  of  corrugated  iron.  The  details  of  these  Ejectors 
and  the  Ejector  House  are  shown  on  drawing,  Sheet  No.  6. 

WorhtiMiship. — The  whole  of  the  works  comprised  in 
this  Specification  or  referred  to  in  the  accompanying  draw- 
ings, and  all  work  connected  therewith,  to  be  prepared, 
carried  out,  and  completed  in  a  thoroughly  sound  and  work- 
manlike manner,  to  the  entire  satisfaction  and  under  the 
control  of  the  Engineers. 

(To  be  continued.) 

REPORT  ON   THE   AURIFEROUS   TRACTS, 
MYSORE. 

No.  II.  Section — Kolar  Gold  Fields. 

{^Continued  from  page  57.) 

This  section  of  the  field    commences  on   the   North  of  the 
Palar   River,   1^    miles   North    of  the   Kolar-Mulbagal  road, 
and  in  a  direct  line  about  6  miles  from    the    town    of  Kolar. 
It  is   divided  from  No.   I.  or  South  section  by  the   Mulbagal 
wranite    which   crosses    the    country    iiere  East  and  West,  its 
breadth  being  about  8^  miles.   In  several  places  in  this  granite 
are  to  be  found  trap    and    hornblende    schist    carrying    large 
quantities  of  iron.     This  mineral  has  been  worked    for  in  two 
places  by  native   iron    smelters    of  the    surrounding    villages. 
The   Palar   River  flanks   this  No.    II.  section   of  auriferous 
ground  to  the  South,  forcing   its    way    through  a    very   heavy 
alluvial  deposit  which  is  to  be  seen  on  both  banks  during  the 
dry  season.     The  ryots  (farmers)  here  dig  large  deep  ponds  in 
the  bed  of  the  river  during  the  dry    season    to   obtain    water 
for  sugarcane  cultivation.     I  have  seen  these  ponds  sunk    to  a 
depth  of  50  feet  and  the    bed    rock   had   not    been   reached. 
The  native  gold  washers  work  in  this  alluvial   deposit  during 
the  very  dry  season  of  the  year  (March  and  April)  and  obtain 
.sufficient   gold    to   give    them    a  livelihood  and  this  from  the 
surface  only,  as  they  never  remove  the  soil  for  more  than  3  feet 
deep.  The  farmers  or  rvots  who  sink  these  ponds  have  the  lower 
portion  of  the  deposit  from  them  washed  by  the  professional  gold 
washers.  I  may  remark  here  that  tlie  Hindus  or   higher  caste 
people  in  this  part  of  the  country  do    not  wash    for  gold,   nor 
did  they  mine  in  the  ancient  times  ;  the    whole    of    this    work 
.>eing  done  by  the  lower  or  Pariah  caste,  while    in   other   por- 
tions of  the  Province  that  I  visited,  washings  are  made  by  the 
Jalagar,  a    low   caste    Hindu.   The    auriferous    portion  of  the 
country  here  rises  rapidly  from  the  North  bank    of   the  Palar 
and  stretches  away  to  the  North  for  about  3^  miles  and  about 
2-^  miles   East   and    West.     The    whole  of   this  gold  field  has 
been  capped  by  a  heavy  iron    conglomerate    which    has    lieen, 
and  is  now,  weathering  down,  giving  the  country  the   appear- 
ance of  a  small  mountain  range  running  North  and   South  for 
a  distance  of  about  2  miles,  its  greatest   width    being  about  | 
mile  with  a  narrow  cross    range  from    about  its    centre    lying 
due  East  and  West.     This  iron  cap  is  in  a    rapid    state  of    de- 
composition   and  each  monsoon  carries  large    quantities  of  the 
debris  to  the  North  and  South  where  it  is  found  in   deposit  on 
the  flat  portion  of  land  to  a  depth  of  6  or  7  feet.     Northward, 
from  the  bank  of  the  Palar,  the  country  rise.s  in    gentle  slopes 
and  the  country  rock  (chloride  schist)    is   laid    bare,    exposing 
several  very  fine  reefs  of  quartz.     These  reefs  can  be  distinctly 
traced  from  South  to  North   undei'    the   small    iron    cap    that 
crosses    them    at    right    angles    until    it    meets  the  Northerly 
range  of  hills.     There   is  one    very   large  old    working  and  a 
small  one  in  the  South-West  corner  of  this  field.     Thi.s  section 
of  the  Kolar  gold  field  differs  in  bearing  from  that  of  No.  I.  by 
a  few  degrees  to    the    East.     An   instrument    set    up   on    the 
fiouth    point  of    the  iron  cap  that  runs  North  and  South  will 
give  a  bearing   direct    upon    Balaghaut.      Some  of   the    finest 
alluvial  gold    is  procured    here    by   the  native  washers,  and  I 
have  seen  some  of  the  very  finest   samples   brought    from   this 
portion   of    the  field  and  oflFered  for  sale  to  some  of  the  mining 
Captains.     One  small  nugget  of  about  4^  oz.  was  once   offered 
for  sale  at  the  Balaghaut  mines.      During  the  rains,  a    woman 
will  collect  gold  from  the  value  of  8  annas  to    10  rupees  daily, 
and  I   have  seen  some  of  them  gather  quite  a  surprising  quan- 


tity.    This  section  I    call    "Manighatta"    though   known    by 
others  as  "Mulbagal."    Water,  fuel  and  labour  are  in  abundance 
and  the  climate  is  much  healthier  than  in  the  other  section  of 
the  Kolar  field  where  mining  operations  are  in  progress. 
No.  III.  Section — Kolae  Gold  Fields. 

Between  No.  II.  and  No.  III.  sections  there  is  a  depression 
in  the  country,  a  valley  running  East  and  West  and  about  4^ 
miles  North  and  South.  To  the  North  of  the  road  leading 
from  Shrinivaspur  to  Mulbagal,  this  section  is  best  seen  at 
the  village  of  Arkara,  4  miles  from  Shrinivaspur.  At  first 
sight  this  portion  of  the  field  might  be  mistaken  as  taking  its 
course  North-West  by  South-East,  but  on  examining  the 
country  rock  will  be  found  bearing  about  5°  East  of  North. 
Here,  as  in  No.  II.  section,  a  long  line  of  narrow  lowlying 
hills  formed  of  iron  conglomerate  runs  almost  parallel  with 
the  road  leading  from  Shrinivaspur  to  Mulbagal.  This  line 
of  hills  in  its  greatest  length  is  about  9  miles  and  is  nowhere 
more  than  ^  mile  wide.  The  country  to  the  North  and 
South  of  the  road  and  for  about  4  miles  East  and  West  is 
chloride  schist  interstratified  with  micaceous  schist,  and  in 
several  places  large  gneiss  veins  run  pnrallel  with  the  schistian 
rock.  On  the  South  side  of  this  range  of  hils  and  South 
of  the  road,  very  few  reefs  of  quartz  are  to  be  seen,  but  on 
crossing  this  range  of  hills  to  the  North-East  in  watercourses 
of  considerable  depth,  are  to  be  found  some  very  promising 
lodes  of  quartz.  In  tests  J  made  on  this  portion  of  No  III 
section,  1  found  some  very  good  samples  of  gold.  The  chloride 
schist  or  gold-bearing  rock  of  Mysore  runs  North  slightly 
East  and  cuts  out  completely  upon  the  granite  that  forms  the 
Northern  boundary  of  the  Territory  at  this  point. 

The  country  rock  forming  the  zone  or  belt  of  auriferous  coun- 
try from  Mallappakonda  on  the  South  to  Hodali  on  the  North 
is  chloride  schist  slightly  interstratified  in  places  by  gneiss. 
There  are  a  few  trap  dykes  running  parallel  with  the  strike  of 
the  country  North  10°  West.  These  dykes  upon  close  in- 
vestigation will  be  found  not  to  extend  downwards,  The 
general  bearing  of  the  field  is  about  350°  with  its  dip  to  the 
West  varying  very  little  at  any  point  in  the  dip  or  general 
bearing. 

(To  be  continued.) 


NOTES  FROM  HYDERABAD  (SIND). 

The  District  Boards  of  Kurachee  and  Hyderabad — jointly — 
have  ordered  a  new  steamer  to  ply  on  the  river  Indus,  between 
Kotri  on  the  right  bank,  and  Gidu  Bunder  (opposite  Hyder- 
abad) on  the  left  bank,  as  a  ferry.  The  new  vessel  will  be  a 
duplicate  one,  as  the  present  steamer  has  to  run  every  day  con- 
secutively throughout  the  year,  and  some  inconvenience  is 
felt  if  any  delay  occurs  caused  by  accident  to  the  machinery. 
Having  a  duplicate  vessel  at  hand  will  prevent  any  great  in- 
convenience in  this  way.  The  principal  dimensions  of  tne 
new  steamer  are  :  Length  between  perpendiculars  110'  breadth 
22'  extending  to  26'  beam  at  deck,  depth  5'.  The 
engines  on  the  compound  non-condensing  principle,  with  side 
paddles.  Speed  10  English  miles  per  hour.  The  specification 
was  drawn  up  by  the  Local  Boards  Ferry  Superintendent  Mr. 
Bayliss,  and  the  contract  has  been  placed  in  the  hands  of  a 
promising  young  engineering  firm  (Messrs.  McKenzie  and 
Oo.  of  Kurachee'.  The  vessel  will  be  built  of  steel  at  Birkenhead 
by  the  eminent  firm.  Laird  Brothers.  The  Messrs.  Laird  will 
Vmild,  and  have  the  vessel  ready  for  an  inspection  trial  in  three 
months  from  date  of  order,  which  has  been  telegraphed,  after 
which  she  will  be  taken  to  pieces  and  sent  out,  for  re-erection 
by  Messrs.  McKenzie  and  Co.  on  the  river  bank  at  Kotri, 
under  the  inspection  of  the  Ferry  Superintendent,  and  she  is 
to  be  handed  over  after  trial  on  the  Indus,  early  in  July.  The 
contract  for  this  vessel  has  been  given  for  Rs.  72,500. 

The  City  Municipality  of  Hyderabad — Sind — has  ordered  two 
plants  of  pumping  machinery  for  their  Water  Works,  through 
Messrs.  John  Fleming  and  Co.  of  Bombay.  This  machinery 
when  erected  will  completely  duplicate  the  three  different 
water  lifts  at  that  station  ;  which  is,  and  has  been,  depending 
on  its  water-supply,  from  single  machinery  since  the  works 
were  opened  in  1878.  Most  fortunately  during  all  this  time 
the  supply  has  never  been  cut  off  for  an  hour,  excepting  to 
clean  out  the  distributing  reservoir  occasionally.  One  plant  of 
machinery  for  the  same  works,  to  duplicate  the  heaviest  lift, 
at  the  Fort,    was  ordered  in  June  last,  and  is  expected  shortly. 

Great  preparations  are  being  made  to  do  honour  to  the 
Queen  Empress  of  India,  on  Jubilee  day  ;  the  Municipalities 
and  the  general  public,  are  unitedly  working  with  a  will  to 
celebrate  this  great  day  in  a  most  loyal  manner. 

J.  B. 
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THE  BOLAN  RAILWAY   NARROW  GAUGE  LINE. 

Receiving  a  few  da\-s'  leave  for  Christmas,  I  determined 
to  spend  it  out  of  Que'tta,  and  my  way  led  me  over  the 
metre  gauge  line  down  the  Bolan  Pass.  Perhaps  a  short 
account  regarding  this  line  may  be  of  interest  to  your 
readers. 

The  length  of  the  line  is  nearly  10  miles,  and  the 
sharp  eunes  with  heavy  gnvdes  form  one  of  its  main 
features.  Curves  of  200  feet  radius  on  a  grade  of  1  in  23 
occiu-  in  several  places,  imd  the  whole  line  Ls  one  series  of 
sharp  curves.  The  tnun  is  not  oflF  one  before  it  is  on 
anotner,  and  its  progress  through  the  gorge  has  been  com- 
pared not  inaptly  to  a  skater  cuttitig  figures  on  the  ice, 
as  he  leans  over  first  to  one  side  and  than  the  other.  The 
only  engines  and  waggons  that  can  be  used  are  on 
bogies.  The  Fairlie  engines  are  run  \vithout  their 
tenders  to  save  weight,  and  as  a  consequence  watering 
stations  are  placed  very  close  together.  The  load  for  one 
of  these  engines  is2A  waggons  each, having  a  carrying  capa- 
city of  1.5  tons  each,  and  a  train  generally  consists  of  two 
or  three  engines  with  their  loads.  The  engines  and 
waggons  are  pro\-ided  with  Westinghouse  brakes,  thus  en- 
suring the  safety  of  the  train. 

Another  novel  feature  is  the  arrangement  for  the 
conveyance  of  5'  6"  gauge  rolling-stock  over  the  line.  The 
idea  is  that  of  a  young  Cooper's  Hill  Engineer,  and  is 
efifectid  by  special  bogies  contrived  to  receive  the  axles 
of  the  B.  G.  vehicles  and  lift  them  off  their. wheels  in  the 
following  manner : — The  bogies  are  first  run  into  a  pit, 
something  like  an  ordinary  ashpit,  but  with  a  ramp  on  one 
side  to  lead  to  the  floor  along  which  the  metre  gange 
line  runs,  while  the  broad  gauge  runs  on  the  top.  The 
bogies  being  ready,  a  B.  G.  vehicle  is  nm  over  them  and 
its  axles  clamped  on  to  the  V  which  is  fixed  on  top  of 
the  frame.  One  bogie  is  required  for  each  axle.  When 
ready,  the  bogies  are  drawn  up  the  ramp  and  the 
waggon  is  lifted  off  its  wheels  on  the  M.  G.  bogie.  In 
this  manner  a  immber  of  locomotive  waggons  and  car- 
riages have  been  transported  to  the  broad  gauge  line 
beyond.  Admirable  as  the  arrangement  is  for  the  trans- 
port of  empty  vehicles,  however,  the  extra  dead  load 
and  its  top-heaviness  make  it  objectionable  for  the  con- 
veyance of  loaded  ones,  and  the  break  of  gauge  has  been 
found  so  troublesome,  and  the  carrying  capacity  of  the 
metre  gauge  so  insufficient,  that  a  survey  for  a  broad  gauge 
line  to  be  constructed  on  the  Abt  System  ha.s  been 
ordered. 

J.  C.  B. 
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{From  our  own  Correspondent.) 

It  appeurs  from  the  report  of  the  Registrar-General  that 
the  London  Water  Companies  have  furnished  him  with  the 
average  daily  quantity  of  water  supplied  during  the  mouth  of 
November  1886.  According  to  their  returns  157,603,668 
gallons  were  supplied  daily  or  219  gallons  to  each  house  and 
28'1  gallons  to  each  person  against  27'7  gallons  during 
November  188.5. 

There  are  now  865  miles  of  tramway  lino  in  this  country  as 
compared  with  only  269  in  1878  and  752  in  1881  and  the 
total  capital  paid  up  stands  at  jE14,323  per  mile  against 
jE15,000  eight  years  ago  and  £14,500  last  year.  The  average 
cost  of  the  Railways  of  the  United  Kingdom  is  about  £42,000 
per  mile  compared  with  £14,323  for  the  tramways.  Of  loco- 
motives there  are  now  452  standing  at  £572  per  engine  whilst 
the  3,410  cars  cost  £170  each. 

In  a  paper  on  "Electric  street  cars,"  Mr.  T.  C.  Martin  gives 
particulars  of  the  various  systems  of  electric  street  cars  run  in 
America  concluding  with  the  system  of  storage,  and  he 
understands  that  storage  is  to  bo  extensively  used  at  an  early 
date  by  the .  North  Metropolitan  Tramway  Company.  At 
Antwerp  the  .Julien  electrify  storage  car  took  the  first  prize 
and  the  car  has  since  been  tried  at  Hamburg  with  very 
satisfactory  rr-sults. 

Th<-  enormous  power  of  Niagara  River  Falls  is  to  be  utilized 
by  'Onstructing  a  subterranean  tunnel  from  the  water  level 
helow  the  Falls  about  'iOO  feet  under  the  his.'h  bank  of  the 
river  extending  through  the    solid  rock  to  the  Upper  Niagara 


River  at  a  point  about  a  mile  above  the  Falls  where  a  head 
of  120  feet  is  obtained.  The  tunnel  thenco  extends  parallel 
with  the  shore  of  the  river  for  IJ  mile  at  a  depth  of 
100  feet  below  the  surface  of  the  ground  and  at  a  dis- 
tance of  400  feet  from  the  navigable  waters  of  the  river,  with 
which  it  is  connected  by  lateral  tunnels.  The  main  tunnel 
will  be  circular  in  form  and  30  feet  in  diameter  as  far 
up  as  Port  Day  and  will  gradually  diminish  above  that 
point  in  accordance  with  the  number  of  mills  which  have 
yet  to  empty  their  tail  waters  into  it  until  at  the  upper  end  it 
will  be  of  the  same  area  as  the  cross  tunnels  which  fall  into 
it.  Between  Port  Day  and  the  upper  end  of  the  tunnel  the 
town  plat  is  to  be  laid  out  with  streets  at  riglit  angles  to  the 
main  tunnel.  The  work  will  take  about  two  years  to  complete 
and  has  been  undertaken  liy  the  McBeen  Tunnel  Company 
who  will  shortly  have  an  army  of  10,000  Italian  workmen 
on  the  spot.  The  cost  is  estimated  at  from  £800,000  to 
£1,000,000.  A  careful  estimate  shows  that  the  water  which 
will  pass  through  the  tunnel  will  give  a  result  equal  to  260,000 
horse-power  or  in  other  words  is  equal  to  over  400  factories 
of  500  horse-power  each.  Sufficient  land  has  been  secured  to 
accommodate  that  number  of  mills. 

A  new  light  was  last  week  introduced  at  the  Great  Iron- 
works at  Staveley,  Derbyshire,  and  is  described  as  simple, 
economical,  and  possessing  great  illuminating  power.  The 
light  is  given  by  a  large  lamp  which  burns  a  very  cheap  oil 
produced  at  the  works  of  Messrs.  Kempson.  The  lamp  is  made 
to  burn,  by  steam  pressure,  coal  tar  oils,  which  at  the  present 
time  may  be  purchased  at  an  almost  nominal  price.  A  tank 
containing  about  twenty  gallons  of  these  cheap  oils,  having 
a  large  lamp  attached,  is  placed  in  mid  air,  and  when  the 
light  is  required  the  steam  is  turned  on  through  alinif  or 
three-quarter  inch  pipe.  A  light  is  applied  to  the  lamp, 
which  bursts  into  a  flame  of  about  2,000  candle  power,  and 
consumes  somewhere  about  2  gallons    of  oil  per  hour. 

The  Brighton  Town  Council  have  lately  had  under  discus- 
sion the  question  of  the  foreshore  and  the  denudation  of  the 
beach  which  has  been  going  on  since  the  erection  of  the  new 
sea  wall  at  Hone,  and  its  attendant  groynes.  Strong  opinions 
were  expressed  in  favour  of  concrete  groynes  as  eventually 
proving  more  economical  than  wood,  and  ultimately  it  was 
decided  to  erect  four  groynes  of  concrete  on  the  western  fore- 
shore. 

A  Local  Government  Inquiry  was  opened  this  week  at 
Norbiton  respecting  a  proposal  by  the  Rural  Sanitary  Author- 
ity of  the  Kingston  Union  for  the  formation  of  two  special 
drainage  districts  in  the  Lower  Thames  Valley  and  for  the 
sewerage  of  one  of  those  districts  by  a  scheme  propounded  by 
Mr.  Baldwin  Latham,  the  proposal  being  to  treat  the  sewage 
by  efficient  chemical  means  combined  with  filtration  through 
land,  and  the  discharge  of  an  innocuous  effluent  into  the 
River  Mole. 

The  Sanitary  Registration  of  Buildings  Bill,  which  is  to  be 
introduced  in  the  coming  Session  of  Parliament,  was  under 
discussion  at  the  recent  meeting  of  the  Society  of  Medical 
Ofl5cers  of  Health,  and  it  was  resolved  that,  as  the  Council 
found  themselves  unable  to  approve  the  principle  of  com- 
pulsory registration  involved  in  this  Bill,  the  Society  should 
petition  against  the  Bill.  This  Bill,  which  is  likely  to  tlirow  a 
vast  amount  of  extra  work  upon  the  already  overworked 
Surveyor  at  no  increased  remuneration,  will  evidently  meet 
with  considerable  opposition  from  the  Association  of  Muni- 
cipal Engineers,  and  the  Bill  is  therefore  likely  to  meet  with 
failure.  Something  may  have  to  be  done  in  this  sanitary 
direction,  but  under  the  circumstances  it  is  expected  that  the 
promoters  of  the  Bill  will  withdraw  it  for  more  mature  con- 
sideration. 

To  provide  for  the  continued  increase  of  traffic  at  Claphara 
.lunction  Station  a  platform  was  constructed  on  the  west  side 
of  the  main  line  of  the  London  and  South- Western  Railway 
bringing  the  number  of  platforms  up  to  nine  ;  but  still  fur- 
ther extensions  have  been  found  necessary,  and  for  the  purpose 
of  the  expansion  of  tlie  Station  between  three  and  four  acres 
of  ground  have  been  acquired  by  the  company.  When 
these  works  are  completed  the  station  will  cover  about 
23  acres.  The  necessity  of  the  intended  extension  may 
be  imagined  when  it  is  stated  that  the  average  number  of 
trains  arriving  at  and  departing  from  Clapham  Junction  is 
upwards  of  1,600  being  at  the  rate  of  two  passenger  trains 
every  minute  from  5  in  the  mornins;  until  midnight. 

An  effort  is  being  made  to  utilize  the  14,00(»,000  gallons  of 
water  per  day  which  the  Great  Western  Railway  are    now 
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pumping  at  the  Sudbrooke  springs  on  the  Monmouthshire  side 
of  the  Severn  Tunnei  and  at  present  allowed  to  run  to  waste, 
while  it  costs  them  ne.nrly  £10,000  a  year  to  pump  it  into  the 
Severn  Estuary.  The  water  has  been  submitted  to  analysis, 
and  it  has  been  declared  to  be  the  (inest  spring  water  entirely 
free  from  organic  matter  and  the  finest  water  that  could  be 
desired  for  domestic  purposes.  The  Mayor  of  Bristol  lately 
presided  over  a  town's  meeting  in  favour  of  a  scheme  for 
utilizing  this  spring  as  a  further  water-supp'y  for  Bristol  by 
bringing  it  across  the  Severn  by  a  tunnel  beneath  the  bed  of 
the  river. 

Experiments  on  the  use  of  iron  sleepers  are  still  extending. 
The  London  and  North-Western  Railway  have  a  considerable 
length  laid  with  Webb's  steel  sleepers.  The  Brighton  and  South 
Coast  Railway  Company  have  just  laid  down  some  length  of 
iron  sleeper  road  at  their  Croydon  Station,  where  from  the 
/ieavy  traffic  passing  over  it,  it  will  have  an  exhaustive  trial. 
Iron  permanent  way  is  not  new  to  England,  as  about  thirty 
years  ago  se\  eral  mi  es  of  Macdonald  longitudinal  road  was 
laid  down  on  ihe  Bristol  and  Exeter  Railway,  and  although 
the  sjstem  was  not  perfectly  successful,  it  has  carried  the 
main  line  traffic  of  the  Great  Western  Railway  for  that 
period. 

The  traffic  receipts  of  the  English  Railways  for  the  past 
half-year  are  on  the  whole  satisfactory  as  indicating  a  revival 
of  trade.  The  Lancashire  and  Yorkshire  Railway  Company 
and  the  London  and  North-Western  Railway  stand  especi- 
ally well;  on  the  other  hand  the  Midland  Railway,  whose 
lines  extend  throughout  the  length  and  breadth  of  the 
land,    shows    a  deficiency. 


MINING  IN  GREAT  BRITAIN. 

{From  our  own  Correspondent.) 

A  SPKCIAL  report  made  by  Mr.  Joseph  Dickenson,  a.m.. 
Inspector  of  Mines,  upon  the  explosion  at  Bedford  Colliery, 
near  Manchester,  has  been  issued  recently.  The  lamps  in 
use  were  Davy's,  provided  with  shields,  encircling  the  lower 
poition  of  the  gauze  for  two-thirds  of  the  circumference  and 
from  2i  to  3  inclies  high.  The  explosion  is  said  to  have 
arisen  at  an  issue  of  gas,  at  a  point  where  a  large  quantity 
of  timber  was  being  drawn.  The  ignition  being  due  to  the 
men  continuing  at  work  and  failing  to  report  the  presence  of 
gas.  One  of  the  survivors  witnessed  the  firing  of  the  gas  at 
a  Davy  lamp  :  from  his  evidence  it  appeared  that  the  gas 
"blazed"  in  the  lamp  of  a  fellow  workman  who  instead  of 
attempting  to  extinguish  it  by  drawing  down  the  wick  with 
the  pricker,  and  with  the  shield  down  and  the  lamp  sheltered, 
carefully  and  slowly  taking  it  into  purer  air  (which  was  close 
at  hand);  he  siiook  the  lamp  and  blew  upon  it,  the  imme- 
diate result  was  that  the  lamp  passed  the  flame  and 
ignited  the  gas  issuing  from  the  broken  roof.  Much  might 
be  done  to  protect  men  from  their  own  wilfulness  or  ignorance, 
if  some  instructions  were  given  to  them  upon  the  use  of  safety 
lamps,  and  if  the  Special  Rules  and  the  prec^mtions  upon 
which  they  are  based  were  more  fully  explained  to  tliera. 

It  is  anticipated  that  any  new  Coal  Mines  Regulation  Bill 
will  be  more  stringent  than  the  present  with  regard  to  the  use 
of  gunpowder  and  other  explosives  for  blasting  in  coal  mines. 
The  possibility  of  such  enactments  naturally  turns  the  atten- 
tion of  raining  engineers  to  other  modifications  in  the  methods 
of  working  coal.  In  one  direction,  attempts  have  been  turned 
to  invention  of  flameless  explosives,  and  the  quenching  of  the 
flame  of  ordinary  explosives.  The  latter  result  appears  to 
be  best  effected  by  the  use  of  the  water-cartridge,  which  is 
claimed  l>y  many  inventors,  of  whom  Mr.  McNab  appears  to 
have  the  prior  patent  taken  out  in  1876.  Under  favourable 
conditions,  and  where  the  dynamite  cartridge  is  kept  suspend- 
ed in  water  by  means  of  diaphragms,  it  appears  that  there 
is  almost  perfect  safety,  owing  to  the  absence  of  flame  or 
sparks. 

As  regards  mechanical  wedging,  considerable  progress  is 
being  made;  Hail's,  Ramsey's,  Burnett's  and  other  forms  of 
wedges  are  found  to  be  effective  means  of  detaching  coal. 
Ramsey's  wedge  has  proved  that  such  apparatus  are  very 
effective  in  strong  seams,  and  at  a  cost  not  greatly  exceeding 
that  of  powder. 

The  use  of  the  lime  cartridge  appears  to  be  effective  in 
certain  coal  seams,  but  trials  in  more  tenacious  seams  appear 
to  prove  that  its  use  will  be  somewhat  restricted,  more  espe- 
cially, owing  to  the  somewhat  high  cost  of  getting  entailed  by 
its  use.  In  addition,  the  shots  are  sometimes  dangerous  from 
the  blowing  out  of  gteam  or  highly  heated  lime. 


The  cost  of  24  hours'  fog  in  London  is  estimated  at  naore 
than  i>5,000  for  extra  gas  alone.  It  appears  that  one  of  the 
great  gas  companies  consumes  an  additional  3.500  tons  of  coal 
to  produce  the  extra  gas  consumed  during  2i  hours  of 
London  fog. 

An  early  report  has  been  issued  as  to  the  explosions  in  coal 
mines  during  1886  The  total  number  of  deaths  was  116, 
and  there  have  been  only  three  siniiUr  years  since  1850 
when  a  less  number  was  killed.  The  chief  explosions  are  : — 
Reservoir  colliery,  Leicestershire,  where  ignition  of  gas  at  a 
naked  light  caused  the  death  of  two  persons.  The  same  cause 
resulted  in  the  death  of  eight  workiiien  at  Easton  colliery.  The 
most  serious  explosion  occurred  at  Bedford  colliery,  whore 
38  men  were  killed,  owing  to  men  continuing  at  work  in  the 
presence  of  gas.  In  an  explosion  at  Bedminster  colliery, 
10  men  were  killed,  naked  lis.'hts  tieing  in  use.  Twenty-two 
men  were  killed  at  the  Altofts  explosion,  which  was  alleged 
(by  tlie  verdict;  of  the  Coroner's  Court)  to  be  caused  by  the 
ignition  of  coal  dust  at  a  shot.  The  other  explosion  requiring 
notice  is  that  at  Elemore  colliery,  which  caused  the  death 
of  28  men  :   the  origin  of  which  is  now  being  examined. 

Attention  has  been  recently  directed  to  the  question  of  a 
possible  connection  between  issues  of  fire-damp  in  mines  and 
movements  of  the  earth's  crust.  From  observations  made  in 
France  it  appears  that  there  is  a  marked  correlation  between 
the  issue  of  fire-damp,  the  intensity  of  micro-seismic  motions, 
and  the  height  of  the  barometer.  The  coincidences  between 
increases  of  seismic  activity  and  barometric  depressions 
appear  to  prove  that,  if  these  depressions  favour  the  issue 
of  tire-damp,  it  is  perhaps  less  by  the  effect  of  exhaustion 
upon  the  exposed  coal  than  as  a  sequence  of  the  compres- 
sions produced  by  them  as  local  distortions  of  pai  ts  of  the 
earth's  crust  which  contains  the  seams  or  the  reservoirs  of  gas. 

A    discovery  has    been    made    at    Hutton    Henry  colliery, 

which    will    add   another    industry  to  the  trade  of  the  North 

of   England.     A    bed    of  shale  has    been    discovered    similar 

to    the   famous    oil  fthales  of  the  Lothians 

following  is  its  analysis  :  — 

Volatile  matter 

Fixed  carbon 

Ash      ... 


i)f  Scotland.     The 


...17-96 
...19-04 
...63-00 

100-00 

The   Hutton  Henry    shale  yields    by  distillation    from   160 

to  200  pounds  of  pure  oil  and  152  pounds   of  ammonia  liquor 

per  ton. 


PRACTICAL   NOTES   FOR   PRACTICAL    MEN. 

PREVENTING  HOUSK  PIPES  PROM  BURSTING  BY   FROST. 

At  this  time  of  the  year,  attention  may  be  directed  to  an 
ingenious  invention  designed  with  the  object  of  automatical- 
ly emptying  the  water  contained  in  the  house  main  service 
pipes  on  the  approach  of  frosty  weather,  and  so  preventing 
the  house-water  pipes  from  bursting  and  flooding  the  house. 
It  consists  of  a  special  valve,  screwed  to  the  end  of  the  house 
main  service  pipe  in  the  cistern.  A  piece  of  wire  is  connected 
with  it  and  attached  to  any  convenient  place.  When  frost  is 
expected  the  spring  inust  be  unhooked,  when  the  valve  falls 
into  its  seat,  and  air  being  admitted  through  the  small  pipe 
which  rises  above  the  surface  of  the  water,  the  pipes 
can  be  emptied  by  turning  on  the  taps  in  the  usual  manner, 
and  the  water  in  the  cistern  is  thus  saved.  To  prevent  the 
forgetfulness  on  the  part  of  servants,  &c.,  and  to  render 
this  idea  automatic  electricity  has  been  called  in.  A  thermo- 
meter of  special  make  is  so  arranged  that  when  the  tempera- 
ture sinks  below  32  degrees  a  current  is  shot  through  an 
electro  magnet  which  releases  a  catch,  causing  the  valve 
to  fall  into  its  seat,  and,  at  the  same  time,  opening  a 
small  cock  at  the  lowest  point  of  the  house-water  service 
pipes. 

TKKKA-COTTA  LUMBKH. 

This  is  a  most  remarkable  material  brought  into  notice  of 
late  years,  and  eclipsing  for  its  qualities  any  material  hitherto 
known.  Its  name  is  certainly  a  misnomer  to  those  ignorant 
of  its  appearance  or  origin.  Its  colour  varies  from  a  light 
buff  to  a  fierce  salmon.  Its  cellular  formation  is  similar  to 
that  of  a  slice  of  bread,  and  its  weight  is  about  that  of  an 
equal  mass  of  cinder.  It  stands  a  more  intense  heat  than 
our  fii-e-brick,  and  should,  therefore,  adapt  itself  to  metal- 
lurgical and  other  purposes.  It  may  be  cut  by  chisels  and  by 
edge  tools,  can  be  pierced  by  nails,  and  manipulated  and  used 
as  wood  is  in  buildings.  It  may  be  used  for  lining  doors  of 
furnaces    and   for    bridge     walls  in    smelting     furnace*    and 


84 


INDIAN  ENGINEERING. 


[February  12,  '87. 


boilers.  Neither  vkater  nor  fire  oxercisp  the  least  destructive 
inflaence  on  its  composition,  which  is  inexplicable  when  its 
fonuaiion  is  known.  It  is  actually  a  waste  sutistance — being 
foroiecl  of  two  waste  sulwtances  at  all  events — the 
top  l.iycr  of  tire  I'^lay  \>eds  and  sawtlust.  The  former 
has  hithrrto  lieen  thrown  away  as  useless,  heinf;  unfit 
for  common  tire-brioko.  Sawdust  is  of  little  commercial 
value,  and  the  union  of  these  two  materials  after  exposure 
to  heat  results  in  the  extraordinary  substiincu  now  beinj;; 
descrilHHl.  Slabs  or  bricks  of  any  shape  may  be  moulded 
from  it,  and  it  is  cupab'e  of  being  sawn  or  repaired 
exactly  as  is  wood.  In  a  word,  asbestos  has  quickly  found 
for  some  of  its  uses  a  formidable  rival. 

THK  CARK  OF  SHAFTING. 
There  is  no  doubt  but  that  there  is  less  care  bestowed  on 
the  hanging  of  shafting  than  upon  any  other  means  used  in 
applying  power  to  manufacturing  purposes.  If  the  steam- 
engine  or  the  water-wheel  is  in  <:ood  working  order,  and 
performing  its  work  properly,  and  the  machines  driven  by 
them  are  also  in  good  order,  there  is  seldom  a  thought. 
bfstowed  upon  the  media  between  the  actuating  power  and 
its  ultimate  development,  except  the  necessaiy  attention 
which  must  be  paid  tothe  belting  and  oiling  of  the  machinery. 
Oft4fn  when  the  result  of  the  power  is  not  satisfactory,  it  is 
not  the  driving  power  which  is  at  fault,  but  the  result  may 
be  found  in  the  shafting  or  other  intermediate 'transferers  of 
power.  Generally,  in  such  a  case,  the  belts  are  examined  and 
their  conditions  assumed  for  the  imperfect  transmission  of  the 
power  from  the  prime-mover.  The  condition  of  the  belts  is  a 
very  important  point  in  all  manufacturing,  but  more  parti- 
cularly in  mills,  where  a  steadini'ss  of  motion  is  a  desidera- 
tum, and  att<-ntion  to  them  will  save  many  a  pound  in  the 
coursi-  of  a  year  ;  but  there  are  other  important  eienienls 
which  are  not  always  taken  into  account,  and  the  principal 
one  is  the  condition  of  the  shafting.  A  line  of  shafting 
running  |erfectly  true,  without  jumping,  or  jerking,  turning 
smoothly  and  noiselessly  is  a  delight  to  the  mechanical  eye 
and  the  first  thing  always  examined  by  a  thorough  millwright 
when  he  enters  a  mill  is  the  shafting. 

ON    BUILDING     MATKRI.\L. 

An  extensive  trade  in  second  building  materials  has  been 
carried  on  uninterruptedly  for  the  last  .50  years,  and  is  large- 
ly supported  by  joiners  and  builders. 

The  stoni^  and  brick  work  of  an  old  building  may  be  used 
in  the  construction  of  a  new  one,  the  lime-whitened  bricks 
making  the  inner  sides  of  the  outer  walN.  and  the  parti- 
tions and  the  stcine  going  into  the  foundations  But  it  is 
not  generally  known  that  the  inside  woodwork  is  used  up 
again,  frequently  without  radical  alteration.  Many  builders 
prefer  this  old  timber  because  it  is  thoroughly  sea.soned. 
The  richi^r  woods  which  are  admired  for  their  colour, 
acquire  mellower  tones  by  age,  and  become  more  valuable 
as  the  years  pas.~.  Furniture  of  mahogany  and  rosewood 
that  has  outlived  several  generations  is  much  handsomer 
than  that  made  from  new  wood.  But  it  has  added  value 
as  men-  material.  An  article  made  from  old  wood  will  retain 
its  integrity  in  all  its  joints  ;  its  shrinking  days  are  over.  For 
the  same  reason  the  timbering  wainscoting  and  flooring  of 
old  buildings  have  an  added  value,  although  the  selling  price  is 
less  than  thai  of  new  material. 

TERRA-COTTA    AND  BRICK. 

The  difference  between  terra -cotta  and  brick  is  one  of 
degree  rather  than  of  quality.  The  original  material  is  clay, 
which  is  chemically  a  hydrated  silicate  of  alumina,  with  less 
than  one-half  of  alumina  or  only  44  percent,  against  .'iO  per 
cent,  of  silica  and  10  fxir  cent,  of  water.  But  the  clay  that 
ia  formed  into  terracotta  is  ihe  same  clay  as  to  constituents, 
oidy  that  the  constituents  are  of  different  characteristics. 
The  silica  in  the  ordinary  l^rick  clay  is  in  grains,  appreciable 
to  the  eye  or  the  touch;  while  the  clay  suitable  for  terra-cotta 
ia  a  mass  in  which  the  silicate  cannot  bo  distinguished  from 
the  alarainum.  There  is  also  a  less  proportion  of  silicate  in 
the  clays  which  are  adapted  for  terra-cctta  work  in  the  finer 
qualities  of  fOlU-ry  but  the  quality  of  the  union  is  similar, 
only  it  must  Vie  noticed  that  while  a  high  heat  will  vitrifv  the 
ordinary  plastic  clay  it  will  merely  consolidate,  that  which 
holds  a  legs  amount  of  sili.a  and  in  a  finer  condition.  And 
it  is  not  necessary  that  term  cotta  (burm-d  (^arth)  should  be 
of  a  red  hue  to  entitle  it  to  its  name,  for  pure  terra-cotta  can 
Vie  of  a  crearn  colour,  thi- HdveniitjouK  colour  of  the  red  pro 
dact  l«ntg  due  merely  to  the  presence  of  oxido  of  iron. 
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London  :  January  1st,  1S87. 

Thk  year  just  closed  has  l)een  one  of  the  worst  ever  e.xporiencecl  in 
the  Enyiiieorhij!  Trades,  but  in  several  bi-anclies  a  sliglit  iinprovcnient 
has  set  in  wliieli  l)ids  fair  to  continue,  and  the  prospeets  for  the  coming 
spring  are  brighter  than  they  have  been  for  the  last  two  years.  .Sinee 
the  dat*;  of  our  July  Report  there  have  been  large  investments  of  capi- 
tal in  undertivkiugs  which  give  employnieiit  to  Engineers,  and  an 
increasing  expeiuliture  among  nianufaeturers  may  be  looked  for.  The 
revival  of  railway  enterprise  in  the  United  States  has  given  great  im- 
petus to  the  iron  and  steel  trades  of  that  country,  and  tliough  free 
exehange  with  Great  Britain  is  restricted  by  their  fiscal  system,  the 
intimate  connection  between  the  two  countries  has  always  led  to  a 
corresponding  improvement   here. 

Co.\i.— Has  been  cheaiKjr  than  ever  during  the  last  year,  and  in  South 
Wales  as  in  the  North  of  England  the  reduced  output  at  the  collieries 
has  told  severely  on  the  owners  whose  charges  for  royalties  and  main- 
tenance cannot  be  reduced  in  proportion.  With  natural  advantages 
greater  than  those  of  any  other  jiuropean  country,  the  system  of 
mining  royalties  is,  in  Great  Britain,  more  onerous  on  those  who  have 
the  ri°k  of  working  the  minerals  than  anywhere  else,  and  some  change 
by  which  the  landowner  shall  receive  a  pereentiige  of  price  or  profit 
instead  of  the  present  preferential  charge  will  probably  have  to  be 
adopted  if  the  pre-eminence  of  this  country  is  to  be  maintained. 

Iron.— The  continued  fall  in  the  prices  of  pig-iron  during  the  first 
half  of  1880  was  arrested  by  the  natural  remedy  of  a  reduction  in  the 
output,  and  prices  advanced  in  consecpience.  The  prices  of  rolled  iron 
have  Huctuated  during  the  last  six  months,  and  are  now  slightly  higher 
than  in  the  sunnner.  They  would  be  still  higher  but  for  the  competition 
of  steel,  not  only  in  shipbuilding,  but  in  boilers,  bridges,  and  other 
structures.  At  many  of  the  leading  rolling  mills  Sienien's  and  other 
steel-making  plant  has  heen  established  to  meet  the  altered  demand, 
and  at  some  of  the  works  favourably  situated  for  suitable  ore  and  fuel, 
the  puddling  furnaces  and  other  appliances  for  making  wrought  iron 
are  likely  to  be  abandoned   altogether. 

Stkel — Which  in  the  spring  and  summer  of  1886  fell  even  more  ra- 
pidly than  iron,  has  during  the  last  few  months,  reco\'ered  from  5«.  to 
10s.  per  ton.  Owing  to  the  collapse  of  the  English  and  Continental 
rail  makers'  combination,  prices  of  heavy  steel  rails  fell  as  low  as  £3 
Vis.  6il.  per  ton,  but  the  price  now  is  from  £i  to  £i  itn.  Although 
this  recovery  is  assisted  by  the  considerable  manufacture  of  ship  and 
bridge  steel,  the  immediate  cause  has  been  the  revival  of  the  American 
demand.  The  total  output  capacity  of  the  rail  mills  in  that  country  is 
al)Out  two  millions  of  tons  per  annum,  and  the  contracts  already  nuule, 
and  in  view,  absorb  most  of  this  quantity  for  1887.  The  jiresent  duty 
of  .SI  7  per  ton  barely  excludes  English  rails,  and  it  is  likely  that  the 
few  orders  already  placed  on  this  side  will  be  increased.  But  a  large 
export  of  steel  blooms  for  rails  and  plates,  and  liillets,  principally  for 
wire,  is  now  taking  place,  for  the  <luty  on  these  being  less  than  on  the 
rails,  plates  or  wire,  into  which  they  are  ultimately  nuule,  there  is  the 
apparent  anomaly  and  curious  effect  of  the  protective  system,  that 
American  buyers  can  otfer  as  much  fen-  these  imtinished  forms  of  steel 
as  for  finished  rails.  An  exceptionally  large  contract  for  50,000  tons 
of  rails  for  Victoria  has  just  been  secured  by  the  German  firm  of 
Krupp.  In  that  protectionist  colony  it  is  desired  to  ignore  the  British 
manufacturer,  and,  when  the  goods  cannot  lie  made  in  the  colony,  to 
place  all  orders  through  local  merchants.  To  encourage  this,  the  seller 
is  not  only  called  upon  to  deliver  there,  but  to  submit  the  rails  on 
arrival,  instead  of  at  the  place  of  manufacture,  to  all  the  tes>t8  of 
(piality  by  which  acceptance  or  rejection  is  determhied.  I'artly  owing 
to  these  causes  which  disinclined  though  they  did  not  entirely  hinder 
English  competition,  and  partly  to  the  lo>v  freight  obtainable  from 
Continental  ports,  the  order  was  lost  to  this  country.  The  price  obtain- 
ed was  equal  to  about  .t4  2.s.  &d.  per  ton,  free  on  board,  and  £4  17». 
6rf.  delivered  in  Melbourne.  The  tendency  in  England  for  bridge 
work  is  still  towards  ndlder  steel,  a  breaking  strain  ranging  between 
27  and  31  tons  per  scjuaro  inch  being  specitied.  It  is  more  and  more 
evident  that  the  quality  and  trustworthiness  of  finished  steel  depends 
upon  the  amount  of  work  upon  it,  that  is,  on  the  relation  which  the 
thickness  of  the  finished  plate  or  bar  bears  to  that  of  the  orginal 
ingot. 

The  following  list  shows  the  fluctuation  and  fall  in  values  during  the 
last  five  years: — 

Per  Ton. 


.Steam  Co.il.  f.o  b.  at  Cinliff  . . 
West    Hartley    Coal,    f.o.b.   M 

Newca-stle 
Pig  Iron  at  GlasKOW,  No.  3 
PiK    Iron    at    Middlcsborough, 

No.  3 
Iron    Ship    Plates  at  Middles- 

Ixjrou^h 
Iron    nridjje    Plates   in     South 

Yorkshire 
Steel  Ship  and  Bridge  Plates  . . 
Iron  Rails,  f,o.h. 
Ste«l  RaiU,  fj>.b.    .. 
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Scrap  Iiion  and  Strrl.— This  trade  altered  considerably  during  the 
autumn,  the  Italian  demand  having  fallen  away,  while  that  from  the 
United  States  so  strongly  revived  as  to  cause  a  great  rise  in  values. 
The  present  j)ricc  of  olil  double-head  rails  ilelivered  at  New  York  is 
TM.  6(/.  as  again.st  .')2ji.  6</.  bust  .luly,  old  flanged  rails  ship))ed  chiefly 
from  C0ntinent.1l  ports  Iwiing  now  71s.  .Scrap  iron  is  also  in  demamf, 
and  the  nominal  price  delivered  in  New  York  60s.  and  6.S».  for  old 
spring  steel,  but  there  are  few  shipments  t)wing  to  the  dislike  of  ship- 
owners to  this  kind  of  freight.     The  homo  demand  is   dull. 
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Mechanical  Engineera  are,  as  a  rule,  busier  than  they  have  been  for 
the  last  two  years,  but  this  trade  is  so  divided  into  special  branches 
that  no  general  statement  is  possible.  Events  seldom  exactly  repeat, 
and  new  developments  are  necessary  to  meet  the  altered  trade  of  the 
country  ;  raining  appliances,  electric  light  equipments,  naval  arma- 
ments, and  harbour  improvements  being  directions  in  which  progress 
is  apparent.  Ironfounders  have  had  to  meet  tlie  lowest  prices  ever 
encountered  and  sucli  clieap  goods,  as  pipes  and  railway  cliairs  follow 
closely  the  rates  current  for  pig  iron.  But  for  miscellaneous  castings 
improvement  is  dependent  on  the  general  engineering  trades  and  foun- 
ders will  at  once  benefit  by  any  amelioration  in  this   direction. 

Iron  ASD  Steel  Srtii'BUiLoixa.— This  trade,  which  is  almost  entirely 
limited  to  Scotland  and  the  North  of  England,  has  not  only  shared  in 
the  general  depression  of  the  two  last  years,  but  has  felt  it  more  keenly, 
because  of  the  vast  extension  of  minufacturing  power  in  1882-8.3. 
On  the  Clyde  alone  the  annual  tonnage  launched,  which  had  grown 
from  '^40,000  tons  in  1880  to  420,000  in  1883,  fell  off  to  194,000  tons  in 
1885,  and  has  only  been  172,000  tons  in  1886.  The  statistics  for  the 
Tyne  and  the  Wear,  though  on  a  smaller  scale,  show  a  similar  re- 
duction, but  there  are  signs  that  a  recovery  is  commencing,  which  is 
likely  to  grow.  The  gi-eat  reduction  in  tlie  merchandize  carried  has 
been  one  more  of  value  than  of  volume,  and  it  is  the  latter,  of  course, 
whicli  determines  the  number  of  vessels  employed.  Foreign  competi- 
tion has  not  the  same  eflfect  in  this  as  in  other  branches  of  manu- 
facture, for  countries  which  see  fit  to  encourage  home  industries 
by  protective  tariffs  cannot  carry  out  this  system  in  the  international 
rivalry  on  the  sea,  which  is  open  to  all.  France  has  not  benefited 
by  her  subsidized  shipyards  ;  Russia,  which  actually  prohibited  the 
ordering  of  steamers  abroad,  is  still  obliged  to  come  here  ;  Germany 
in  establishing  lines  of  steamers,  has  most  of  them  built  on  the 
Clyde  ;  and  the  Colonies,  in  their  tendency  towards  Protection  in 
other  matters,  must  leave  the  shipping  trade  to  the  Mother  country. 
The  advantages  which  steel  affords  as  a  substitute  for  iron  are  now 
fully  recognized,  and  the  proportion  of  steel  to  iron  vessels,  which  was 
only  18  per  cent,  in  1880  and  30  per  cent,  in  1883,  has,  in  the  year 
just  closed,  been  68  per  cent.  Triple  expansion  engines,  rendered 
possible  and  profitable  by  the  use  of  high-pressure  steam  in  steel  boilers, 
are  now  a  necessity,  for  steamers  propelled  by  less  economical  engines 
cannot  compete  with  those  having  the  greater  economy  in  coal  and 
stowage  space. 

Iron  ASD  Steel  Strpot0res. — A  very  large  tonnage  of  bridgework 
has  been  made  during  the  past  year,  most  of  it  for  export.  Prices 
have  risen  slightly  during  the  autumn,  owing  rather  to  the  upward 
movement  in  the  value  of  material  than  to  any  growing  demand 
for  the  finished  structures.  The  supersession  of  iron  by  steel 
advances  slowly  but  steadily,  the  advantages  of  using  it  for  small 
as  well  as  large  spans  being  obvious  if  the  gain  in  strength  and 
permanency  are  set  against  the  extra  cost.  Taking  £10  to  £14  per 
ton  as  the  present  prices  of  iron  bridges,  according  to  design  and 
quantity,  an  addition  of  20».  to  30j.  per  ton  will  represent  the  extra 
cost  of  steel.  The  export  of  bridges  to  India  has  been  maintained 
during  the  year,  and  the  extension  of  railways  there  and  in  Burmah 
may  be  expected  to  continue  it.  There  is  a  considerable  export 
now  going  on  to  South  America  and  Japan.  In  the  Colonies, 
English  and  American  bridge-builders  come  into  competition,  but 
there  is  less  difference  in  style  than  formerly.  In  the  United  States 
the  increased  weight  and  frequency  of  railway  traffic  is  telling  severely 
on  the  earlier  bridges,  and  engineers  there  are  at  last  realizing 
that  solidity  and  permanency  against  the  impact  of  heavy  trains 
require  a  weight  and  strength  greater  than  their  former  method 
of  dealing  with  theoretical  strains  provided.  Iron  roofing  in  addi- 
tional station  buildings  are  continually  needed  ;  there  has  been  erected 
in  Ix)ndon  a  large  iron  and  steel  building,  about  .300  feet  wide  and  100 
feet  high,  with  pivoted  columns  and  other  novel  features  of  design  ; 
tenders  have  just  been  sent  in  for  an  unprecedented  iron  tank  structure 
in  Buenos  Ayres,  weighing  14,000  tons,  to  hold  80,000  tons  of  water, 
and  manufacturers  here  get  a  fair  share  of  orders  from  other  parts 
of  South  America  wliere  building  materials  are  scarce,  and  iron 
structures,  many  of  them  ornamental,  are  regtilarly  imported  from 
Europe. 

LncoMOTivKS  AND  RoLUNO  STOCK.— There  are  about  a  dozen  leading 
firms  engaged  in  this  trade,  none  of  whom  can  be  earning  much 
profit,  most  of  them  indeed  hardly  paying  the  expenses  of  working 
and  maintenance.  There  are  no  prospects  of  an  extended  demand  at 
home,  for  there  is  little  extension  of  railways,  and  the  existing  Com- 
panies, while  curtailing  expenditure,  are  making  more  and  more  of 
their  own  engines.  There  has  been  a  falling  off  in  orders  for  the 
Indian  State  Railways,  and  altliough  there  has  been  considerable 
export  to  South  America  and  other  countries  the  quantity  has  borne 
a  small  proportion  to  tlie  producing  capacity  available.  Tramway 
engines  occupy  more  attention  than  hitherto.  The  Railway  Carriage 
and  Wagon  Factories  are  almost  all  in  a  worse  condition  tlian  they 
have  been  for  years.  The.se  factories  were  established  mainly  to 
supply  the  home  railways  with  rolling  stock,  but  the  leading  Companies 
have,  one  after  another,  established,  witli  very  questionaljle  advantage, 
large  works  of  their  own.  The  private  manufacturers  are  therefore 
more  than  ever  dependent  on  foreign  orders,  which  at  present  are 
quite  insufficient  to  give  full  employment,  and  the  competition  of  the 
manufacturers  to  obtain  orders  lias  brought  down  prices  to  a  point 
which  leaves  no  profit. 

AoRicuLTUBAi.  ExGiNEKRS.  — Have  experienced  no  change  for  the  better 
during  the  past  year,  and  the  depression  of  the  landed  interest  tells 
severely  on  all  who  make  the  machinery  of  farming.  At  home  there 
seems  no  hope  of  improvement  in  the  trades  dependent  on  tlie  land 
until  more  capital  is  invested  in  its  cultivation  and  of  this  there  is 
yet  no  sign.  Abroad  affairs  are  nearly  as  bad.  The  trade  with 
Austria  and  Russia,  countries  which  generally  buy  largely  from  Eng- 
land, at  present  promises  very  little  ami  political  disquietude  hinders 
new  developments.  In  the  Colonies  want  of  money  has  restricted  im- 
ports, but  some  improvement  is  already  apparent. 

Public  Works.  -At  home  are  at  present  few  and  inconsiderable. 
The  number  of    Private  Bills    for  railways  and  tramways  deposited 


for  the  coming  Session  of  Parliament  is  less  than  last  year,  as 
also  is  the  number  of  provisional  orders  for  minor  works,  and 
the  two  last  Sessions  showed  each  a  similar  falling  off  from, 
the  previous  years.  While  however  new  railway  projects  are  few 
and  of  moderate  extent,  increased  facilities  for  transport  are  so 
necessary  to  the  trade  of  the  country  that  continual  widenings  and 
station  extensions  are  called  for  ;  improvements  and  additions  to 
harbours  and  docks  are  e(£ually  esseniial,  and  there  is  likely  to  ba 
a  considerable  revival  and  development  of  canal  and  river  navigation. 
Sanitation  and  electric  lighting  are  taking  a  leading  place  as  branches 
of  engineering,  to  which  home  enterprise  and  capital  may  be  directed. 
It  is  however  on  public  works  abroad  that  engineers,  contractors 
and  manufacturers  have  now  to  depend,  and  notwisthstanding  the 
present  depression  in  the  trades  and  professions  depending  on  such 
works,  the  field  for  them  is  wide  and  varied.  The  concession  by 
Spain  to  Great  Britain  of  the  most  favoured  nation  privileges  which 
have  been  withheld  of  late  years,  has  already  given  impetus  to  the 
trade  with  that  country,  and  Belgium,  France  and  Germany  have 
no  longer  pre-eminence  there. 

International  competition  depends  more  than  ever  on  cheap  trans- 
port. A  revision  of  railway  rates  to  tlie  ports,  a  simplifying  of  dock 
dues,  and  the  utilization  of  canals  are  immediate  remedies  which 
would  help  British  trades,  while  ocean  freights  as  low  as  those  from 
Antwerp  and  Germany,  which  at  present  favour  Continental  manufac- 
turers, are  necessary  if  the  export  of  engineering  material  is  to  be 
maintained  and  extended. 

Matheson  &  Grant. 


%ht  ^(tzdits. 


PUBLIC  WORKS  DEPARTMENT. 
India,  February  5, 1887. 

Lieutenant  H.  C.  I.  Birdwood,  R.E,  temporary  Assistant 
Engineer,  2nd  grade,  State  Raihvays,  is  trausfen-ed  to  the  Punjab. 

Railways. 

Mr.  E.  F.  Gordon,  Assistant  Engineer,  Ist  grade,  is  granted 
by  Her  Majesty's  Secretary  of  State  for  India  an  extension  of 
seven  mouths'  furlough  iii  continuation  of  the  furlough  previously 
granted  to  him. 

Mr.  F.  W.  Roberts,  Assistant  Engineer,  2nd  grade,  is,  in  the 
interests  of  the  public  service,  transferred  from  the  Sind-Piahin 
State  Railway  to  the  Tounghoo-Mandalay  Extension  of  the 
Burmah  State  Railway. 

Mr.  A.  S.  Gerrard,  Executive  Engineer,  2nd  grade,  is,  on  return 
from  furlough,  posted  to  the  Tounghoo-Mandalay  Extension  of 
the  Burmah  State  Railway. 

N.-W.  P.  and  Oudh,  Februapy  5, 1887. 

Buildings  and  Roads  Branch. 
Captain  E.  Blunt,  R.E.,  whose  services  have  been  placed  at  the 
disposal  of  this  Government  by  the  Government  of  India, 
Military  Department,  is  appointed  2nd  Assistant  Principal  in 
the  Thomason  Civil  Engineering  College,  Roorkee,  with  effect 
from  the  16th  January  1886,  the  date  on  which  he  took  up  the 
duties  of  the  appointment. 

Bombay,  February  3,  1887. 

Rao  Saheb  Gopal  Vishwambhar  Gayatonde,  L.C.E.,  is  appointed 
to  act  as  Executive  Engineer,  Eanara,  during  Captain  Lister's 
absence  on  privilege  leave. 

Mr.  F.  D.  Campbell,  Executive  Engineer,  Ist  grade,  is  allow- 
ed six  months'  special  leave  from  the  date  he  may  avail  himself 
of  it  in  March  1887. 

Mr.  T.  Summers,  Assoc.  M.  Inst.  C.  E.,  is  appointed  to  officiate 
as  Executive  Engineer,  Khandesb,  during  the  absence  of  Mr. 
Campbell  on  special  leave. 

Burma,  January  29,  1887. 

Mr.  E.  C.  Elliot,  Executive  Engineer,  4th  grade,  temporary  rank, 
reported  his  arrival  at  Rangoon  on  the  forenoon  of  the  7th  Janu- 
ary 1887. 

Mr.  Elliot's  services  are  placed  at  the  disposal  of  the  Engineer- 
in-Chief,  Burmah  State  Railway. 

Mr.  J.  Wallace,  Executive  Engineer,  4th  grade,  temporary  rank 
is  transferred  from  the  Bassein  division  for  employment  is  Upper 
Burmah  under  the  orders  of  the  Superintendent  of  Works. 

Mr.  C.  L.  Gilbert,  Executive  Engineer,  4th  grade,  sub.  pro, 
tern.,  reported  his  arrival  at  Rangoon  on  the  forenoon  of  this 
date  and  is  posted  to  the  charge  of  the  Bassein  division. 

Captain  M.  Laugharne,  R.E.,  Executive  Engineer,  2iid  grade, 
suli.  pio.  tern.,  made  over,  and  Mr.  W.  Algie,  Executive 
Engineer,  3rd  grade,  sub.  pro  tern.,  received,  charge  of  the  Pegu 
division  on  the  afternoon  of  the  21st  January  1887. 

Bengral,  February  9, 1887. 

Estahlishment — Oeneral. 

Mr.  W.  A.  K.  Haiibj,  Assistant  Engineer,  is  granted  leave  on 
medical  certificate  for  ten  luonihs,  under  section  128  of  the  Civil 
Leave  Cede. 

Mr.  E.  J.  Martin,  Superiulending  Eni;ineer,  class  I.  lias  been' 
gianted  by  Her  Majesty's  Secretary  of  State  a  further  extension 
of  furlough  for  six  months  on  medical  certificate.  ' 

B.ftnbliskment — Hailvay. 

Mr.  C.  Von  Ahii,  Executive  Engineer,  3rd  grade,  is,  on  return 
from  privilege  leave,  posted  to  the  Assam-Behar  State  Railway. 
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INDIAN  ENGINEERING. 


[February  12,  '87. 


Intiian  (Iruginccnng  patent  Register. 

Spbcificatioss  of  the  undermentioned  invpntions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1S59  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  tlie  Home 
Department : — 

3r4  February  1887 

141  of  1838.— -Mexaiuler  Hill  Rennie,  Indigo  Pliuitcr,  Belsund 
Factory,  Tirhoot — -For  a  nullwl  of  IniiiK/erriny  i-ola- 
tilf  litjHiiU  mteh  tut  liquor  ammonia  from  closed  veg«elji 
to  other  UqHiil*  or  othfr  rfMt/n  wilhoiit  erfiosure  to  the 
ntmoxpker',  thiix  Miriiig  /omi  from  tni/mrtition  or  rola- 
/i/iiaitioii  ami  rint:  to  iMrmoux  rmploycil  in  tiamlliiii;  it. 

816  of  1886'  — .Tamos  Richard  Bell,  Member  of  the  Institution  of 
Civil  Kugineers,  residing  at,  and  Executive  Kngiueer, 
of,  the  Sutlej  Bridge  Works,  near  F'ei-ozepre,  in  the 
Punjab. — For  improreil  Jittimj*  for  grab  ilreilijerK. 

9  of  1837-  —'ohu  (}c<irge  Farthing,  Mechanical  Kngineer  of  Rother- 
hithe,  Surrey.  Ijon<lon,  at  present  Resilient  Kngineer, 
Bengal  Ice  Manufacturing  Company,  Limited,  Cal- 
cutt*.^/'o;'  rooliiiij  iratir  for  irfmal-iiiij  machiiini/  or 
■■oiiileimiMij  imter  of  ntftim  eiiginri  or  for  rooUng  any 
kiml  of  liqnkl. 


(Extra  ct0. 


SELECTED  ABSTRACTS  OF  RECEKT  BRITISH  SPECIFICATIONS. 

Improvements  in  the  Permanent  Way  of  "Railways".  - 

No.  1.'>,:M7.  -J.  il-  Wr(Hili  M.I.C.K.  Lahore.  India.  A|)pliciition 
filed,  14th  Dccemlwr  1S.S.").     Patent  sealed,  24th   Deceinlwr  18«(). 

This  invention  consists  of  an  iin])roved  form  of  chair,  sleeper,  and  tie- 
bar,  the  latter  l>eing  so  formed  as  to  serve  the  double  purpose  of  pre- 
serving the  gnuge  of  the  line  and  of  securing  the  rails  on  the  chairs. 

Each  chair  is  carried  by  a  .separate  sleeper  formed  of  a  flat,  oval  or 
rectangular  plate  with  a  downwardly  projecting  flange  round  the  edge 
to  retain  the  )>allast. 

The  chair  consists  of  a  saddle  piece  either  cast  in  one  with  the  plate, 
or  in  the  cane  of  a  wrought  iron  or  steel  sleeper  rivetted  to  the  plate 
or  bulged  up  from  it.  .Suitjibly  shaped  jaws  to  retain  the  outer  edge 
of  the  rail  base  are  formeil  upon  or  rivetted  to  the  top  of  the  saddle. 
On  the  inner  side  the  rail  is  held  down  by  a  jaw  formed  on  or  secured 
to  the  tie-l)ar  which  passes  across  from  one  rail  to  the  other  and  pre- 
serves the  gauge.  The  tie-l>ar  at  its  ends  is  miule  to  pass  through  the 
saddle  pieces  of  a  pair  of  sleepers  and  to  extend  Iieyond  the«uter  side 
of  the  mils.  A  split  metallic  key  passed  througli  a  slot  near  eacli  end 
of  the  tie-bar  draws  the  jaws  on  the  sjuhlles  towanls  the  jaws  on  tlic 
tie-tiar  and  so  causes  the  liase  of  the  rail  to  be  securely  grippeil  l)e- 
tween  them.  The  keys  pass  through  slots  in  the  chairs  eithei-  inside 
or  outside  the  rails.  The  tie-liars  may  \>e  made  with  two  sets  of  jaws 
on  opposite  eilgea  and  of  slightly  different  gauge,  the  jaws  nearest  to- 
gether l)eing  used  for  straight  ])icccs  of  line  ami  the  others  for  sharp 
curves  where  the  gauge  rei|uires  widening.  The  shape  of  the  jaws  is 
modified,  to  suit  the  rail  employed,  whether  of  donble-heaxled,  flat-footed 
or  other  section.  In  certain  cases  short  Ijars  may  be  employed  whicli 
only  hold  the  rail  in  position,  sejiarate  bars  being  employed  for  ties. 

Various  modifications  of  the  invention  are  shewn  in  the  drawings  and 
the  specification  contains  4  claims. 

"  Improvements  In  Telegraphing  Apparatus  used  in  con- 
nection with  Engines  ".^No.  l.i,324.  iV.  (Jhadhun,,  of  Lioerpool, 
Aniitaii'l,  Oitiirinn.  Application  tiled,  14th  December  188.5.  Patent 
sealed,  t24th  Decemlwr  1886. 

The  "Chadbum"  ship's  telegraph  is  now  generally  well-known, 
and  the  ])re«ent  invention  is  an  ingenious  arrangement  for  con- 
necting an  indicating  dial  on  the  ship's  bridge  with  the  reversing 
gear  and  throttle  valve  of  the  engines.  An  indicating  dial  in 
the  engine-room  may  also  l)e  employe<l  ifdesired.  In  the  case  of  a  marine 
engine,  for  example,  titte<i  with  a  throttle  valve  and  the  ordinary 
eci  '  link  reversing  Kcar,  a  radical  link,  calleil  an  "alternator '', 

U  with  the  throttle  valve  through  two  Ijars  connected  to  the 

en-i .  •■  •■■  :ik  and  to  a  disc,  which  disc  is  through  a  third  rod  connect- 
ed with  the  throttle  valve  lever.  The  lever  on  the  rocking-shaft  which 
works  the  reversing  gear  is  coupled  by  a  rod  with  the  centre  of  the 
"altemat/)r." 

In  the  slot  of  the  "  alternator,  "  a  pin  works,  carried  on  a  lever  so 
arrange<l  in  .  ■  *'       '■^ith  the  indicator  that  when  the  throttle  valve 

if  closed,  th'  1  a  central  position  and  the  indicator  stands  at  a 

neutral  fK>int    ..  I whatever  may  lie  the  position  of  the   reversing 

gear,  but  when  the  throttle  valve  is  wholly  or  partly  open,  the  pin  will 
stand  at  or  towanls  one  or  the  other  end  of  the  link,  according  to  the 
position  of  the  reversing  links  of  the  engine,  and  the  extent  to  which 
such  links  may  Ix;  set  or  thrown  over  in  one  direction  or  the  other.  The 
pin  will  thus  be  depreMcd,  or  raised  as  the  cane  may  lie,  and  this  move- 
ment i'*  trannmitte<l  by  any  suitable  cfmnections  to  the  indicator  dial. 

There  are  3  claims  to  the  specification  and  four  views  of  the  apparatus 
shewn  in  the  drawings. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

l.VDTAlf  E.VfU.yKKRT.Va  now  offers  to  Inventors  generally 
the  advanMgen  of  its  PATftSTS  Dkpartmknt. 

Patent*  prf«nred  and  Designs  and  Traile  Marks  registered  in 
«llp--»rt'i  of  the  world. 

The  sale  or  working  of  inventions  nefiotiated. 

Corre«(>')ndeMtji  or  Representatives  in  all  countries. 

M.  I>R  Lk-ssbps,  Sir  .T.  Stokes,  and  Mr.  .^ynsley,  who  are  at 
Oiiro  on  behalf  of  the  Suez  Canal  Company,  have  come  to  terms 
with  the  Ei;yi)tian  Government.  The  Company  will  pav  £80,000 
for  a  certain  quartity  of  land  at  Suez,  Ismailia,  and  Port  Said 
and  alone  the  Canal,  for  the  purpose  of  wideninw  it,  which  will  be 
effected  by  degrees. 


(JOVKRN.MKNT  .SERVANTS  AND  THE  PUBLIC  PRESS. 
Thekk  seems  to  be  a  wide  impression  that  (iovernment  Officers 
are  not  at  all  at  lilierty  to  contribute  to  the  public  Press.  Tlie  follow- 
ing order  of  the  (government  of  India  on  the  subject,  which  was  issued 
on  18th  July  187.>.  and  is  still  in  force,  ought  to  convince  the  official 
classs  that,  under  certain  conditions  they  can  contribute  to  tlie  public 
prints.  The  onlci-  runs  thus  ; — "  Ofhceis  in  the  service  of  (iovernment 
are  not  prohibiteil  from  contributing  to  the  public  Press  ;  liut  their 
position  makes  it  incuml)cut  upon  tliem  to  confine  thenisei\es  within 
the  limits  of  temperate  and  reasonable  tUscussion,  and  they  are  prohi- 
biteil from  making  ])ublie,  without  the  previous  sanction  of  (iovern- 
ment any  documents,  papers  or  iuforintiun  of  which  they  may  become 
possessed  in  their  otfical  capacity.  These  rules  have  hitlicrto  been 
in  most  cases  honourably  oliserved.  In  case  of  a  departure  from  them 
or  if  the  (iovernment  should  consiiler  the  connection  of  any  ottioer  with 
the  Press  to  be  contrary  t<)  the  public  interest,  his  lilierty  to  contribute 
will  be  witlidrawn.  "  W'e  know  there  are  many  (iovernment  othcers 
who  are  (piitc  williiiy;  to  coutril>ute  to  the  ne^^■spapers,  but  are  dissuad- 
ed from  doing  so,  because  they  lalxmr  under  the  mistaken  notion 
that  they  have  not  tlie  least  right  to  keep  any  coiniection  with  the 
Press.  We  trust  a  jierusal  of  tlie  Su])reme  (iovernment's  Order  on  the 
subject  quoted  above,  will  convince  them  of  their  error,  and  encourage 
them  to  write  on  and  discuss  such  public  matters  of  which  they  may 
happen  to  possess  special  knowledge. 

THE  WISDOM  OK  TECHNICAL  EDUCATION. 
"  Edi'cated  labour,  "  says  the  Vice-Chancellor  of  the  Calcutta 
University,  "  is  cheap  in  India.  "  Had  he  said  "  semi-eihicated  idle- 
ness," he  would  have  been  nearer  the  mark.  .4nd  because  this  labour  is 
so  cheap  :  because  it  can  find  no  outlet  in  (ioverninent  or  private 
employ  ;  it  has  been  proposed— and  Bombay  has  already  voted  money 
to  this  end  —to  loosen  a  further  flood  of  "  technical  education  ''  upon 
the  land.  As  we  lui\e  ))efore  said,  the  bulk  of  the  native  educated 
connnunity  approve  of  the  scheme  becau.se  they  ilo  not  (juite  understand 
what  it  means  :  but  believe  it  is  something  tliat  will  liring  them  posts 
and  pay.  Already  they  demand  that  (iovernment  should  start  fac- 
tories—presumably for  nuiking  wares  by  native  agency  and  buying  those 
wares  afterwaids.  "  Does  poultry  keeping  pay  V  "  asked  the  town 
of  the  country  cousin.  "  M'Yes.  It's  supposed  to.  I  l>uy  the  fowls 
you  know,  and  the  cost  of  food  and  coops  come  fiom  my  pocket. 
Children  sell  me  the  eggs  and  they  eat  'em.  "  In  somew  liat  the  same 
pleasant  manner  should  the  scheme  now  in  course  of  hateliment  be 
worked  befoie  it  will  thoroughly  satisfy  the  apirations  of  those  who 
think  that  they  are  concerned  in  it.  But  paternal  (iovemnient  cannot 
be  quite  so  paternal  as  this.  There  must  come  some  help,  some  response 
from  the  pepole  whom  it  proposes  to  benefit. 

BOMBAY  JOINT  STOCK  CONCERNS.— ISS,! 
Most  of  the  Press  Companies  have  <loue  remarkably  well,  and  have 
paid  what  may  be  called  handsome  dividends.  Amongst  Land  Com- 
panies, the  Colalia  Land  and  Mill  Company  and  the  Port  Canning 
Land  Company  have  done  fairly  well.  The  Company  last  named  paid 
Rs.  19  per  share  dividend  for  the  past  year.  The  year  before  last  the 
directors  paid  Rs.  14  per  share.  Last  year  they  paid  Rs.  1(5  per  share, 
and  this  year  they  have  l)een  enabled  to  pay  Rs.  19  per  sluue.  This 
shows  that  the  renmnerative  powei-s  of  the  company  are  steadily 
increasing,  and  that  it  has  a  ])rospective  value.  In  Miscellaneous 
Companies,  Bombay  Burmah  Trading  shares  have  during  the  year 
given  way  almut  Rs.  1,000.  This,  of  course,  is  on  account  of  the 
uncertainties  about  the  future  of  the  comjiany,  consequent  on  the  pre- 
sent unsettled  state  of  affairs  in  Burmah.  The  last  dividend  declared 
by  the  company  is  only  Rs  l.T)  per  share,  which  comes  to  be  a  little 
over  5  per  cent,  on  the  pre.sent  price.  The  shares  close  weak  at  Rs. 
2,600.  Other  companies,  such  as  Tieacher  and  Company,  Thacker 
and  Company,  Kemp  and  Company,  Badham-Pili  and  Company,  the 
Bombay  Ice  Company,  the  Cooper  Madon  and  Campany,  Phillips  and 
Company,  and  a  few  others  have  done  well  and  have  paid  goo<l  re- 
turns for  the  past  year.  The  first  three,  namely,  Treacher  and  Com- 
pany, Thacker  and  Company,  and  Kemp  and  Company,  may  be  sai<l 
to  have  done  remarkably  well.  Amongst  the  flour  mills,  BcMMb.-iy  Flour 
Mills  and  Western  India  Flour  Mills  have  shown  very  satisfactory 
results  of  their  working  during  the  past  year.  The  same  cannot  be 
said  of  Bapty  Brothers  *  Co.  The  report  lately  issued  by  the  Company 
is  considered  very  unsatisfactory.  Last  year  the  company's  profits 
amounted  to  over  a  lakh.  This  year  a  loss  of  about  Rs.  5,000  is  the 
result.  Amongst  the  New  Companies  floated  during  the  year  may  be 
reckoned  the  New  Flour  Mill  started  by  Messrs.  Lang,  Moir  and 
Company,  the  Clydesdale  Dyeing  and  Mamifautui-ing  Company,  and 
Geyer  and  Coni])any,  Limiteil. 

IRRIGATION  WORKS  IN  THE  PUN.JAB-ISS.'-.-Se. 
Thk  area  irrigated  in  the  Punjab  during  the  year  l88.')-86  was  1,787,- 
167  acres,  against  1,614,288  acres  in  the  previous  year.  The  increase 
was  due  to  an  extension  of  128,.'i9,5  acres  from  the  Bari  Doab  Canal,  and 
116,7*')  acres  by  the  Sirhind  Canal,  while  the  Swat  River  Canal,  which 
was  only  opene.l  in  February  ISS.'i,  irrigated  44,902  acres.  On  the 
other  hand,  there  was  decrease  of  .5.')„586  acres  in  the  irrigation  from 
the  Western  .lumna  Canal,  and  of  60,.')27  acres  fiom  the  inundation 
Canals.  The  total  capital  invested  by  the  (iovernment  was  Rs  ,5  - 
."52,99,891,  to  which  must  be  added  Rs.  I,18,(i7,2.30  contrilmted  by 
the  Native  States  to  the  Sirhind  Canal.  Of  these  totals  Rs.  .S2  6.S  .317 
was  spent  on  the  Swat  River  Canal,  which  is  classed  as  famine  relief 
and  insurance  work.  The  net  revenue  on  the  capital  invested  was 
by  assessment,  a  proHt  of  Re.  ()-12,  but  according  to  the  collections 
there  was  an  actual  loss  of  Rs.  0-82  per  cent.  The  gross  revenue 
collected  was  Rs.  2.>,(il,018,  the  assessment  being  Rs.  .S0,80  9.'>6  The 
working  expenses  amounted  to  Rs.  13,22.049.  and  the  charge' for  inter- 
est was  Rs.  19,.3.'),6.52,  thus  showing  a  loss  of  Rs.  6,96,68.3  oii  the 
invested  capital. 
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THE  PUBLIC  SERVICE  COMMISSION. 
I. 

It  is  recorded  of  a  certain  emiuent  mau  that    he   took 

all  knowledge  for  his  province.  Our  aim  i.s  more  restricted. 
The  field  of  human  enterprise  may  be  divided  into  three 
spaces,  Science,  Art,  and — the  et  ceteras.  In  the  last 
we  place  such  questions  as— how  to  make  a  fortune  on 
the  Stock  Exchange — how  to  introduce  Home  Rule  into 
Dublin  (or  resist  its  introduction) — and  how  to  persuade 
the  German  Reichsrath  to  increase  (or  it  may  be  abstain 
from  increasing)  the  armed  strength  of  the  Fatherland. 
The  latter  two  questions  may  be  of  quite  first  rate  na- 
tional importance,  and  to  many  of  us  that  other  financial 
question  might  appear  of  first  rate  personal  importance. 
If  in  these  columns  we  omit  all  consideration  of  such 
topics  ;  it  is  not  because  they  are  insufficiently  large,  but 
because  they  are  not  sufficiently  scientific.  As  soon  as 
any  question  is  organi-sed  into  a  science  we  should  use  our 
best  efforts  to  understand  it. 

Similarly,  as  far  as,  and  as  long  as,  questions  of  Sculp- 
ture, Music,  Poetry  or  Literature  generally  ai  e  questions  ot 
pure  Art,  we  leave  them  unconsidered,  though  we  hope 
not  unappreciated.  Art,  however,  if  true  Art,  is  only 
unconscious  science.  In  proportion  as  the  principles  of  Art 
are  formulated  and  generalised — that  is,  in  proportion  as 
Art  acquires  consciousness — it  developes  into  real  Science. 
Thus  the  boundaries  of  Science  are  ever  widening,  and 
neither  monarch  nor  artist  can  stand  on  the  shore  and  say 
to  its  advancing  waves  "  thus  far  shalt  thou  come  but  no 
farther."  All  political  questions  are  gradually  being 
brought  within  the  domain  of  Science.  AVherefore  it 
comes  to  pass  that  even  the  questions  raised  by  the  Pub- 
lic Service  Commission  can  be  treated  to  some  extent 
scientifically. 

The  geometer  asks  himself  how  his  friend  the  farmer 
should  lay  out  a  given  length  of  palisading  in  order  that 
it  may  enclose  the  greatest  possible  area  of  a  field  where 
cattle  are  put  to  graze.  The  bee— another  geometer — 
has  asked  itself  in  what  shape  of  a  pyramid  it  should 
finish  off  its  prismatic  hexagonal  cells  that  these 
pyramids  may  dovetail  into  each  other  and  be  most  econo- 
mical of  wax.  The  Engineer  asks  himself  how  he  should 
build  a  bridge  or  a  breakwater  so  that  as  much  as  pos- 
sible of  tlic  material  used  may  intervene  actively — that 
is,  by  virtue  of  its  tensile  or  crushing  strength,  and  as 
little  as  possible  passively^ — that  is,  by  its  dead  weight 
only.  All  these  questions  the  mathematician  sums  up  as 
questions  of  maxima  and  minima. 

Well,  the  Public  Service  Commission  are  now  initiating 
the  discussion  of  .some  questions  of  rncuvima  and  minima. 
How  shall  a  country  discover  administrative  talent  among 
its  citizens  ?  How  shall  it  utilise  this  talent  most  effec- 
tively ?  How  shall  we  persuade  the'greatest  number  of  in- 
telligent people  to  take  a  reasonable  and  sympathetic  view 
of  the  difficulties  of  wisely  governing  ?  How  shall  we 
best  harmonise  those  conservative  instincts  which  are 
needed  to    preserve   continuity    in    administration   with 
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those  progressive  instincts  which  call  upon  the  governing 
power  to  adapt  itself  to  the  ever  growing  necessities  of  a 
country  ?  A  primitive  civilisation  is  like  a  worm.  If  an  ac- 
cidental spade  thrust  removes  a  few  inches  of  its  body  it 
'•  carries  on  business  as  usual"  with  the  inches  that  still 
remain.  A  developed  civilisation  becomes  more  sensitive. 
Its  energies  are  directed  by  more  subtle  agencies  and  its 
litie  is  altogether  more  complex. 

Mathematics  are  usually  called  the  exact  sciences  by 
thobc  who  have  not  studied  them.  To  those  who  know 
that  mathematics  might  more  properly  be  called  the 
sciences  of  careful  approximation,  it  becomes  more  evident 
that  a  scientific  training  niay  be  of  use  as  a  preparation  for 
political  problems.  The  builder  of  a  large  iron  bridge 
hardly  ever  uses  a  fonnula  which  is  absolutely  exact.  His 
most  valuable  formula'  are  chieHy  approximative.  But 
they  are  used  in  a  manner  which  is  exactly  scientific ; 
because  he  is  always  able  to  define  the  amount  of  error 
they  involve. 

There  is  such  a  thing  as  a  science  of  government — there 
are  scientific  principles  underlying  a  wise  administration. 
Public  Service  Commissions  must  from  time  to  time 
exercise  themselves  over  problems  of  maxima  and  mini- 
ma and  over  questions  of  just  approximation.  The  object 
to  be  aimed  at  is  not  the  less  clearly  seen,  because  it  is  re- 
cognised that  the  arrows  they  shoot  will  never  quite  hit  the 
mark  And  as  we  watch  some  Public  Service  Commission 
at  work  we,  in  common  with  all  our  contemporaries 
whose  meliitr  is  Technical  Industry,  may  from  time  to  time 
see  principles  enunciated  which  are  truly  scientific. 


THE  BATTLE  OF  THE  GAUGES. 
II. 

The  Rajputana-Malwa  line  between  Ajmere  and 
Ahmedabad,  where  it  meets  the  Bombay  and  Baroda  broad 
gauge  line,  was  opened  .section  by  section  as  completed, 
but  throughout  on  the  30th  January  1881,  by  Sir  James 
Fergusson,  who  during  the  previous  year  had  become 
Governor  of  Bombay,  and  under  whose  administration  the 
whole  of  the  Rajputana  system  was  placed  from  the  date 
of  the  through  opening.  In  his  speech  at  the  opening 
ercemony,  Sir  James  Fergusson,  who  had  had  much  ex- 
perience as  a  Railway  Director  at  home,  while  expressing 
satisfaction  with  the  manner  in  which  the  railway  had 
been  constructed,  spoke  as  follows  : — 

'•  While  I  would  not  say  one  word  to  damp  enthusiasm, 
I  cannot,  as  a  railway  man,  be  thought  to  express  satis- 
fikction  at  the  construction  of  the  new  railway  on  the 
narrow  ^uge  (loud  and  prolonged  applause).  I  believe 
that  system  to  be  founded  on  a  great  mistake.  It  is  not 
economical  in  any  sense  ;  it  will  be  found  to  be  extremely 
expensive  in  working  (hear,  hear) ;  and  I  do  not  think  it 
is  deatinud  to  endure  long." 

Who  was  mearest  right,  Mr.  Rendel,  or  Sir  James 
Fetgusson  ? 

To  meet  the  difficulty  that  was  from  the  first  foreseen, 
and  that  has  now  become  pressing.  General  Trevor,  in 
the  speech  we  referred  to  at  the  outset,  said  that  the 
le.isor  Company  hav  offered,  under  their  guarantee,  to 
extend   their  Godhra  branch   on   the   broad     gauge   to 


Rutlam,  on  the  Ajmere-Indore  section  of  the  Rajputana- 
Malwa  Raihvay,  which,  he  said,  would  cost  less  than  the 
doubling  of  the  Rajputana-Malwa  Railway  between 
Ajmere  and  Ahmedabad,  and  that  this  proposal  was  under- 
the  consideration  of  the  Government  in  India.  But  he 
also  said  that,  looking  to  the  prospect  of  traffic  from  the 
vast  tract  in  the  east  of  the  Punjab  which  lies  between 
the  Rewari  and  Ferozepore  and  the  North- Western  Rail- 
ways, and  to  the  wants  of  the  Simla  region,  his  Com- 
pany had,  but  a  few  days  before  he  spoke,  proposed  to  the 
Secretary  of  State  that  they  should  be  permitted  to 
organize  an  affiliated  company  (^to  be  managed  by  them) 
to  make  a  railway  from  some  point  on  the  Rajputana 
line  near  Ajmere  direct  to  Uniballa  and  Kalka,  which 
would  answer  instead  of  doubling  the  Rajputana  line 
between  Ajmere  and  Baudikui  junction.  This  proposal 
will  be  hotly  opposed  by  all  the  interests  connected  with 
the  Western  Punjab  and  Kurrachee,  for  whose  benefit  it 
has  been  variously  proposed  to  construct  a  line  from  either 
Patiala  vw  Fazilka  to  Bahawalpur,  or  from  Ludhiana  vid 
Ferozepore  and  Fazilka  to  Bahawalpur,  to  meet  the  line 
from  Mooltan  to  Kurrachee,  and  no  hasty  decision  will 
likely  be  come  to  on  this  point  of  the  Bombay  Company's 
proposals. 

The  formation  of  a  party  under  Mr.  Parker  to  survey 
the  proposed  extension  of  the  Godhra  branch  to  Rut- 
lam, and  the  deputation  of  Colonel  Pcmberton  to  go  over 
the  Rajputana  line  and  give  instructions  for  the  prepara- 
tion of  alternative  estimates  of  the  cost  of  doubling  the 
railway  and  of  converting  it  into  a  broad  gauge  line,  show 
that  the  Government  of  India  at  least  is  alive  to  the 
necessity  of  speedily  doing  something  to  avert  the 
threatened  block  of  traffic. 


PROVINCIAL  WORKS— PUNJAB. 

WHIL.ST  the  Government  of  India  is  doing  its  best  to 
impress  on  the  various  Provincial  Administrations  the 
necessity  of  retrenchment  in  every  direction,  it  may  as 
far  as  the  Punjab  is  concerned  be  instructive  to  note 
that  the  Secretary  to  Government  in  that  Province  in  the 
D.  P.  W.  has  before  him  sundry  demands  from  the  differ- 
ent districts  entailing,  if  accepted,  an  expenditure  aggre- 
gating over  seventy-two  lakhs  of  rupees,  and  this,  be  it 
borne  in  mind,  is  solely  for  new  buildings — Police,  Land 
Revenue,  Civil  and  Excise,  all  of  which  are  stated  to  be 
urgently  wanted.  It  goes  without  saying  that  the  demands 
for  works  which  are  not  urgent  and  can  stand  over  are 
not  included  in  this  list. 

In  the  face  of  the  annually  increasing  demands  of  the 
Civil  Departments  on  the  D.  P.  W.,  the  fact  is  rather  .signi- 
ficant that  the  cost  of  maintaining  the  great  lines  of  com- 
munication cannot  be  reduced,  but  exhibits  a  tendency  tO' 
expand.  From  statistics  recently  prepared,  it  was  shown 
that  the  average  all  round  cost  of  maintenance  for  the 
Grand  Trunk  Road  and  its  various  metalled  feeders, 
amounted  to  something  like  Rs.  800  per  mile  per  annum^ 
This,  of  course,  includes  renewal  of  metal,  earthwork  and 
petty  establishment ;  and  to  still  further  aggravate  the 
situation  the  kankar  quarries  in  many  parts  of  the  Punjab 
are  said  to  show  signs  of  exhaustion. 
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The  (lomaud  {or  I.uivktir,  oolitic  limestone  ;is  it  is  tecli- 
uioall y  ternieJ,  lias  foi-  years  been  enormous ;  the  best 
([iiarries  have  been  worked  until  the  stocks  now  available 
are  within  a  maasureable  distance  of  hec.om'mg  played  out 
This  danger  has  been  recognised,  and  we  have  good 
grounds  for  stating  that  ere  long  Engineers  will  have  to 
look  to  the  beds  of  the  great  rivers,  the  .Jamua,  Satlaj,  Bias 
and  Ravi,  where  they  debouch  from  the  hills,  as  the  sources 
of  supply  for  metal,  boulder  stone,  procurable  in  in- 
exhaustible (|uan  titles. 

Boulder  stone  will  in  most  localities  where  kanhir  is 
now  used  cost  at  first  charge  more  than  Linhf-,  but  owing 
to  greater  durability  will  in  the  long  run  probably  be 
found  to  be  just  as  cheap.  "We  learn  that  the  Superintend- 
insr  Engineer,  2nd  Circle  of  Provincial  Works,  has  made 
arrangements  for  bringing  boulder  stone  down  from  the 
Jamua  by  canal  boats  in  order  to  meet  the  requirements 
of  the  Grand  Trunk  Road  between  Amballa  and  Delhi. 

The  life  of  a  coat  of  ordinary  kaukav  cannot  be  taken 
at  more  than  six  years,  though  some  hnnhir  got  from  the 
old  quarries  has  been  known  to  stand  ten  years  on  the 
road,  and  even  then  show  little  or  no  symptoms  of  failure. 
With  good  boulder,  quartic  or  limestone,  if  well  consolidat- 
ed, a  life  of  ten  to  twelve  years  might  safely  be  counted 
on,  though  the  almost  prohibitive  rates  at  which  metal  is 
now  procurable  in  most  jiarts  of  the  Province  renders  it 
extremely  unlikely  that  the  Punjab  Government  will 
consent  to  any  further  extension  of  its  system  of  metalled 
roads — on  which  the  material  prosperity  and  development 
of  the  country  depends. 


<^latc0  ait"b  Comments. 

Ai.LAH.vB.iD  Water-Supply. — The  water  works  scheme 
was  revived  again  in  connection  with  the  Jubilee,  and 
was  so  seriously  nnder  discussion  that  the  Municipal 
Board  is  said  to  now  have  water  on  the  brain.  The 
problem,  however,  to  be  solved  is  by  no  means  an  easy 
one,  viz.,  to  meet  the  requirements  of  a  population  of 
1-50,000  over  an  area  of  seven  square  miles  with  a  con- 
nected drainage  scheme  and — no  funds  available  ! 

The  New  Indo-British  Schools  BuiLniNos,  Bom- 
bay.— The  new  buildings  recently  opened  for  the  Indo- 
British  Institution,  situated  on  the  Esplanade,  opposite 
the  G.  I.  P.  Railway  terminus,  to  the  south  of  the  School 
of  Art,  were  designed  and  built  by  Khan  Bahadoor  M.  C. 
Murzban,  A.M.I.C.E.,  Executive  Engineer  at  the  Presidency, 
and  are  in  the  ]3omestic  Gothic  style.  The  total  cost  of 
the  buildings  is  about  Rs.  1,12,72S.  Government  granted 
the  site,  valued  at  Rs.  1,20,000,  free  of  cost,  in  addition  to 
an  allotment  of  Rs.  .56,000  from  provincial  funds. 

Ceylon  Railways  Extexsiox. — The  Secretary  of  State 
iirmly  refuses  to  sanction  the  proposed  railway  extension 
to  Haputale.  Not  only  is  sanction  to  extension  on  a  broad 
gauge  refused,  but  the  construction  of  a  2  feet  Darjeeling 
line  refused,  because  it  is  deemed  inadeqtiate  for  the  work 
it  will  have  to  perform.  Furthermore,  permission  is  given 
to  any  private  company  to  construct  a  line  to  Haputale 
or  Badulla  whenever  they  like.  Such  is  the  tenor  of  the 
despatch — "  neither  the  costly  broad  gauge  nor  the  trum- 
pery Darjeeling  line,"  as  both  are  unsuited  to  the  needs  of 
the  Island. 


The  Trustees  of  the  Madras  Harbour  and  their 
Vagaries. — The  Board  consider  that  it  is  unnecessary 
to  retain  the  services  of  Mr.  Parkes  further  as  Engineer- 
in-Chief ;  when  they  require  special  advice,  they  will  be 
prepared  to  pay  for  it.  As  regards  Mr.  Thorowgood,  the 
Board  after  recording  their  opinion  that  they  entirely 
disagree  with  the  Superintendent's  views  of  his  relations  to 
them,  and  further  charging  that  Officer  with  arrogating 
to  himself  the  riyht  to  enter  into  a  most  important  con- 
tract in  direct  opposition  to  their  clearly  expressed  orders, 
they  hesitate  accepting  the  resi;;nation  of  his  position 
when  tendered  by  the  Superintendent ! 

Punjab  P.  W.  D.  Changes.— The  following  transfers  have 
been  made  in  the  Punjab  General  Branch : — Mr.  T.  E. 
Ivens  on  being  relieved  of  liis  duties  in  the  P.  W.  Secreta- 
riat, to  Peshawur  Provincial  Division  (head-{[uartersat  Ab- 
bottabad) ;  Mr.  B.  G.  Wallis,  Executive  Engineer,  from 
Peshawur  Provincial  Division  to  Umballa  Provincial  Divi- 
sion ;  Mr.  F.  E.  Rose  from  Umballa  Provincial  Division  to 
Derajat  Division  ;  Mr.  A.  Grant,  Executive  Engineer,  from 
Derajat  Division  to  Murree  and  Kohala  Road  ;  Mr.  F.  C. 
Murray,  Executive  Engineer,  from  Murree  Kohala  Road 
to  Jallandhar  Division  ;  Mr.  S.  F.  Cox,  Executive  Engineer, 
from  Jallandhar  Division  to  Bannu  Bridge  Division,  in 
place  of  Mr.  B.  Parkes  proceeding  on  furlough. 

Jubilee  Honours. — K.G.I. II.  :— Bradford  Leslie,  M.I. 
C.E.,  Agent,  E.I.R.  :  Albert  James  Leppoc  Cappel, 
Director-General  of  Telegraphs  in  India  :  Alexander 
Meadows  Rendel,  M.A.,  M.I.C.E. ;  Dietrich  Brandis, 
C.I.E.,  Ph.  D.,  formerly  Inspector-General  of  Forests 
in  India  ;  Major  General  Alexander  Cunningham,  C.S.I., 
C.I.E.,  Royal  Engineers  (Retired),  lately  Director-General 
of  the  Arch.-Bological  Survey  of  India.  C.L/<J.: — Henry 
Montague  Matliews,  M.I.C.E.,  Manager  and  Engineer-in- 
Chief,  Burma  State  Railway ;  Carl  Ludolf  Griesbach 
F.G.S.,  Deputy  Superintendent,  Geological  Sur\e3-  ' 
Colonel  John  Stewart,  R.A.,  Superintendent  of  Harness 
and    Saddlery  Factory,  Cawnpore. 

The  Mineral  Resources  of  Tonquin. — Foremost 
among  the  mining  products  of  the  new  French  depen- 
dency is  coal,  found  in  widespread  deposits  wliich  have 
lately  been  prospected  by  experts  with  Annamite  and 
Chinese  labourers.  The  result  of  these  researches  under 
the  guidance  of  experienced  mineralogists  from  France, 
has  put  beyond  doubt  the  existence  of  extensive  coal- 
bearing  seams  lying  parallel  with  the  coast  line.  They 
have  been  thoroughly  surveyed  topograjihically  and  geo- 
logically. The  area  covered  by  these  deposits  is  not 
inferior  to  that  of  the  coal  bearing  districts  in  France. 
These  experts  have  also  conclusively  established  the  ex- 
istence of  iron  in  "  payable"  (quantities  for  industrial  pur- 
poses. 

The  Deccan  College  of  Science. — The  total  num- 
ber of  pupils  on  the  rolls  at  the  end  of  the  year  1885-86 
was  255,  of  whom  116  were  in  the  Civil  Engineering 
Department, -SS  in  the  Agricultural  De])artment,  11  in 
the  Forest,  and  90  in  the  Mechanical  Department.  Of 
the  Avhole  number,  137  were  Brahmin,  and  61  other 
Hindoos,  .S8  were  Christians,  21  Parsecs,  2  Jews,  and  there 
was  1  Mahomedan,  99  were  sons  of  officials  whether  in  the 
service  of  Government  or  Native  States,  40  were  sons  of 
landholders  and  for  the  rest  most  classes  of  the  general 
community  were  represented.  In  the  University  classes 
13  passed  for  the  degree  of  L.  C.  E.,  and  14  in  the 
F.C.  E.  Examination,  against  7  and  25  respectively  in  the 
previous  year. 


90 


INDIAN  ENGINEERING. 


[February  19,  '87. 


SCRVEV  OV  THi:  R.VNEKiil-NiiE  C'oAL  FlEI-R— Tt  would 
appear  tliat  the  proposed  survey  will  not  bo  of  sucli  an 
exten.>iivo  character  ivs  at  fii-st  coutemplate<l.  The  Coiu- 
niissioiier  of  the  Biii-dwan  ])ivisuin  tliiiiks  that  the 
simplest  and  most  effective  method  would  be  to  lay  down 
the  uutliues  ot  the  area  workeil,  giving  a  separate  colour 
to  each  of  the  large  conip;\nies,  and  one  colour  to  all 
the  -s'.iiall  ones.  Tiiis  would  show  the  extent  of  the 
workings,  the  relative  proportion  and  position  of  the  area 
worktil  to  that  reniaining  unwrought,  the  boundary  of 
the  workings  of  a  colliery  and  their  proximity  or  other- 
wise to  that  ownetl  by  rival  proprietors.  To  do  more 
than  this,  we  think  with  the  s;iid  officer,  it  would  be 
expensive  and  unneees-Siuy. 

a>L<)Mn<»    wrsue    The   Ramisseram    Cax.vl.— Many, 
qualified  to  judiie,  are  of  opinion  that  the  Paumbeu  pro- 
ject dooms  Colombo  as  a  port  of  call  and  coaling    station 
for   Homewai-d  and   Eastwai'd  bound  vessels.     So   far   iis 
can  be  judged,  considerable  pi-ogre.ss  appeai-s  to  have  been 
made  of  late  reganling    the    Moating   of  a   Company   to 
carrv  out  the  iifi<f  scheme.     The  Company  is  s;iid  to  be 
actually  floated  with  a  capital  of  one  million  sterling,  and 
.the  contract  for   the    work  actually  drawn  up,  and  given 
to   Messrs.    Glover  a:r.l    Co.      Th.-  danger     to    Colombo 
is  apparently  very  real,  unless  the  Canal  Company's  rates 
are  deterrent :  but  as  this  is  improbable,  the  only  remedy 
for  Colombo  would  be  to   abolish  all    Harbour   dues  and 
charge  the  interest  on  the  Harboiu-  Works  to  the  general 
revenue  of  the  Colony. 

Seeiv.'ore  Jute  Maxufacti  i{ix<:  Compaxy.  ■  Limited." 

The  following  remarks  from  the  Report  of  the  Directors 

for  the  past  year  arc  both  instructive  and  interesting  as 
reganlsthe  industry  at  large  :— -  The  period  under  review 
was  not  marked  by  a  con-espon<llng  advance  in  the  prices 
of  bags  so  as  to  cover  the  enhanced  cost  of  production, 
caused  by  short  time  work,  and  to  leave  a  fair  profit. 
The  Directors  have,  however,  in  the  interest  of  the  trade, 
joine<l  in  the  renewal  of  the  existing  short  time  agree- 
ment propose<l  by  the  Jute  Maiuifactnrers'  Association, 
increasing  the  time  of  working  from  8  days  to  9  days  in 
two  weeks,  for  a  further  peri(jd  of  one  year  certain  from 
1.5th  February  l.S«7,  which  it  is  hoped  will  place  the 
market  in  a  healthy  jiosition."  The  unsold  stock  of  bags 
with  almost  all  the  Mills  is,  we  arc  informed,  practically 
nil — notwithstanding  a  long  period  of  bad  trade  and 
great  depression. 

The  Sckkcr  Bridge. — Excepting    the  great    Forth 

Bridge,  which  is  now  being  erected  at    Queen's  Ferry,  the 

Sukkur  Bridge  Ls  by  far  the  largest  and   boldest  example 

of  the  cantilever    principle  ;  and   its   erection   over    the 

ludus — at  a  point    where  the  river  has  great  depth    and 

fewiftncKs — will  be  one  of  the  most  interestuig    of  moderu 

en^iiKHjring  .nchievements.   The    bridge    is     intended   to 

sitan  the  Rohri  Pass  of  the  Indus  at  the   town  of   Sukkur. 

The  «intilevers  are  each  :U0  feet  in  length,  and  the  centre 

span  resting  on  them  i»  to  be  a  lattice  girder  of  200  feet. 

As  there   Is  but  o»<;  span,   anchorage  lias  to   bo    provided 

ou  each  side.    The  bridge  is  for  a  single  line  of  railway  of 

.5  feet  G  inches  gauge.     The  ironwork  is  in  the    liands   of 

~\''      \<nA,  Baillie  and  Co.,  Poplar,  who  built  the 

;      ^i;,    the    Empress   Bridge,   and    the   Attock 

Biidge  for  the  Indian  Govenimcnt.    The  bridge    was   de- 

1  by  Mr.  A.  M.   Rendle,  is  being   watched,  on    the 

,,f  the  Indian  Govenuaeut,  by  Mr.   U.  E.   Egerton    of 

the  P.  W,  D.;  and  will  be  erected  at  Sukkur  by  Mr.  F.  E. 
Robertson  of  the  P.  W.  D. 


(Ilnvrcnt  |Tcl\3s, 


li>iiel  Meiewetlier   liave    been 
Uiiiuliiu'     Uiiivei>itv,     for  tlie 


])c|i;ii  tiiu'iit,   is 
w  itli  .1   view  to 

all    but   leadv, 
Lieiiteii:iiit-(riivei  - 
iile   over   the    cere- 


PlloKKfisuu  Theodore  (.'onke  .iml  (' 
elected    Svmlics    iu     Kugiiieering, 
eusiiimr  year. 

LiKi-rkx.vNT-t'oi.oxKi,  15.  J.  (^omuk,  i:.k.,  M.^V. 
triUisfenvd  to  the  Sivliiiid  ioid  Lahoie  roiiiiiiauil, 
his  oHioiMtiiig  as  a  Siipeiiiiteiidiii','   Eiis,'iiieei-. 

TlIK  KaWiUliiiidi    Waleiwoi  ks,  which    are    now 
will  be  o|ieiie(l  next  mouth  ;   Jlis  llocmiir     the 
nor  of  tlie  riuijab  going  to  lUwalpindi  to   jJivsi 

'""">'■ 

(.'ul.oXKl.  ir.vsTKO.K.K.,  aci;oni[)aiiied  by  Captain  Ta\hii-,tlie  Master 
Atteiidanr,  iliiilias,  and  Mr.  ^ilassey  of  the  Napier  Foiuidry, 
visited  tiojialpiir  to  tinallv  ilecide  on  the  constinclioii  of  the  pier  at 
tliat  |iort. 

Thk  iSIvsore  Gold  Mining  C'onipiiny  crushed  .")!)4.*  tons  of  ore 
last  monlh,  and  obtained  1,181  ozs.  of  gohl.  Tlie  Ni'.ndydrooj; 
t.'oinpany  crushed  (il  loiis  of  ore  iu  the  last  two  months  and  ob- 
tained 50  ozs.  of  goUl. 

TllK  Railway  from  near  Dibnigarh  on  thebaid<s  of  the  Bnihama- 
putia  lliver  to  near  Sadiya  with  its  blanches,  hitherto  known  as 
the  .Assam  liailwav,  will,  in  fnlure,  be  officially  designated  the 
'•  llibni  .Sadiya  Railway." 

TllK  Directoi-in-C'liiefship  of  the  Indo-Kiiropeaii  Telegraph 
Oei>artnient.,  tendered  vacant  by  the  de.-ith  of  Colonel  .Sir  .J. 
Katenian  ('hampiin,  wdl,  we  learn,  ba  united  with  the  office  of 
iJireCtor-Geiieral  of  Indian  Telegraph-. 

TvKiiosiNK  again  is  simply  pouring  into  India,  which  diiiiiig  the 
month  of  December,  alone  absorbed  nearly  22.750,000  gallon.s. 
Diiriii"  the  whole  nine  moiith.s,  we  imported  8!)  laklis  wortlt  of 
kerosine,  which,  at  this  rate,  will  soon  become  a  lilting  subject  for 
taxation. 

Mil.  Dkxii.vm.  the  (Jhief  Entrineer  of  the  East  Indian  Railway, 
with  the  Depitty  (Jonstilting  Engineer  of  Guaranteed  RaiUv.ivs, 
Ifft  Howrah  on  the  7th  instant  to  inspect  the  line  np  to  Delhi. 
This  mav  account  for  Mr.  Deiiliain's  nun-attemlaiice  as  a  Juror  ac 
the  C'alctitta  .Ses.sions  and  for  which  he  was  lined  K-s.  50. 

TllK  .Allahabad  pa|ier  heats  that  the  Amir  of  Cabiil  has  obtained 
the  services  of  Mr.  Payne,  of  the  lirm  of  Walsh,  Ijovett  and  Co., 
to  supervise  his  workshojis  in  place  of  Mr.  Kirchgesner,  who 
is  I'oing  on  leave.  Mr.  Payne  takes  all  risks,  but  the  direct 
pairoiU!.'e  of  Abdur  Rahman  is  a  gootl  guarantee  of  his  .'iafety. 

At  Patna an  Indiirstrial  School  was  proposed  eleven  years  ago 
to  coiiinieinoiate  the  visit  to  the  city  of  the  Piince  of  W'ale.s. 
Two  lakhs  of  inpees  were  subscribed,  but  the  project  was  not 
carried  through,  and  the  money  was  lent  to  the  Municipality.  It 
is  now  .«ii2Lresteil  that  the  money  may  be  appropriately  devoted 
to  a  .Jubilee  Technical  Institt'.te. 

\Vk  learn  that  orders  have  been  received  from  the  Rosrd  of 
Directors  for  a  re-organisation  of  tlie  administration  of  the  iladra.s 
Railway,  including — (1)  the  feasibility  of  an  amalgamation  of  the 
oltice  of  Agent  with  that  of  Chief  Eiigiueei  or  .some  other 
liead  of  department  ;  (2)  the  reiluction  in  the  ]iresent  stall'  of  en- 
gineir.s,  or  in  the  scale  of  salary  of  the  higher  paid  engineers. 

CoLONKL  \V.  A.  .1.  AVall.\ck,  it.K.  Hiul  Mr.  A.  C.  Cie- 
geen,  c.k.,  have  just  been  prospectiin;  the  country  from 
Saugor,  thfottgh  Danioli  to  Kntiii,  a  length  of  about  1 16  miles, 
over  wliich  it  is  proposed  to  construct  a  line  and  which  the  Indian 
Midland  CJompany  might  be  called  on  to  make  in  terms  of  their 
contract.  But  the  |nofessioual  report  is  believed  not  to  be 
favourable  to  the  project. 

TllK  Government  of  India  have  decided  that  officers  of  Roval 
Engineers  who  have  elected,  or  who  may  hereafter  elect,  for 
continuous  Indian  .service  either  in  a  civil  or  military  appointment, 
will  be  eligible  only  for  non-regulation  passages  by  troopshij)  wlieu 
proceeding  on  ami  returning  from  furlough.  It  has  been  further 
decided  that  the  otHcers  referred  to  are  eligible  to  join  the  Civil 
Engineer.s'  Provident    Fund. 

Tub  Indian  Midland  Railway  Company  have  decided  to 
construct  a  line  of  about  43  miles  from  a  point  on  the  Great 
Indian  Peninsular  line  to  Saugor.  The  work  will  be  eomnieiiceil 
imme<liately.  The  point  is  at  (iresent  known  as  Etawah,  but 
that  is  the  name  of  a  too  familiar  station  on  the  Kast  Iridi^.n  line 
to  be  lightly  adopted.  There  is  a  ptopo.sal  to  call  it  "  A'ictoriii 
Junction,"  which  is  by  no  means  a  bad  one. 

M.\.ioK  Stonk,  n.A.,  Superintendent,  .Small  Arms  Faetorv, 
Diim-Dum,  and  Mr.  Beatts,  Chief  Mechanical  Engineer  of  the 
Facttiiy,  l)ioceed  to  Eiigla,nd  by  the  troo])ship  leaving  Ilonibav  on 
the  ll>th  .March  next,  for  the  purpo.se  of  acquirinir  a  knowledge  of 
the  111  inufactttre  of  the  siilid  oiawii  cartridge,  the  niainifaclure  (  f 
prizes  and  other  ordnance  stores,  and  for  the  examination  and 
passing  of  machinery  ordered  for  the   factory. 

lii.Tii  the  Viceroy  and  the  Lieutenant-Governor  of  Bengal  will  be 
preient  at  the  Ceremony  of  opcnim/  the  new  bridge  over  the  Ilootdilv 
Oil  the  21st.  The  East  India  Railway  Company  have  inviteil 
ii  goodly  number  of  j.'iiests.  w|io  will  le.ive  Ilowfah  at  eight  in  the 
morning  fm-  Ifooghly  station  and  await  the  coniins'  of  th"  A'ioernv 
from  Baiiackpore.  By  desire  of  the  Viceroy,  military  guesis  will 
a))pear  in  undress  uniform,  and  everything  possible  wiil  be  done  to 
distinguish  the  occasion. 

The  first  cargo  of  Aden-made  salt  was  rei^ently  despatched  to 
(/alcutta  by  the  Anjar  Hvad.  The  salt  is  made  on  scientitio  prin- 
ciples ill  ('an*  cuu$trncteJ  for  the  pur|K)ae  at  Sheik  Othtnam  niid 
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under  a  concession  from  Goveiiiraeiit.  The  business  is  worked 
by  Italiai  capital,  and  now  tliat  aouie  questions  wliich  [jreveiited 
tlie  work  beini;  pusiied  are  settled,  vigorous  efforts  are  lieirin  made 
to  l)vi[ijj  tlie  Inisiiiesa  to  a  lieai.  It  is  expected  tliat,  when  complet- 
ed, 40,000  tons  per  annum  can  be  made. 
A  coaaKSroXDK.sT  who   contril)utes  to   a   contemporary    an    ac- 

■  count  of  the  Ruby  mines  expedition  says  that  Ruby  mines  are 
•of  four  kiiuls,  the  moat  valuable  bnng  gullies   formed  by    the   ac- 

,  tion  of  water  in  the  sides  of  tlie  hills.  Next  to  these  come  the 
shafts  or  tunnels  sunk  ill  the  liiU  sides;  and  lastly  wells.  These 
last  are  sunk  in  the  valley,  and   are  of  two  kinds,    tlie  <leep   ones 

'  sunk  to  a  depth  of  15  or  20  feet,  and  tlie  shallow  ones  only  sunk 
to  four  feet,  where  the  lirsr,  ruby-bt-arini;  stritnm  is  found.  Kubies, 
or  rather  red  stones  of  sorts,  are  offered  for  sale  in  large  numbers, 
and  at  every  conceivable  price. 

Last  Tuesday     evening  the    members  of  the  Public  Works  De- 

'  parlraent,  officers  of  Royal  Engineers  and  Civil  Engineers  of 
Bengal,  dined  at  the  Dalhousie  Institute  ou  the  occasion  of  enter- 
taining  as    tlieir    guest,    ('olonel    W.    S.  Trevor,  v.c,    R.K.,    Secre- 

.  tary  to  the  Government  of  India,  Public  Works  Department,  on 
the  occasion  of  his  returning  to  England.  Over  eighty  officers  of 
the  Royal  Engineers  and  gentlemen  of  tlie  Profession  wern  present. 
The  liealthof  the  guest  was    proposeii    by    his   successor.   General 

■  Hancock,  and  was  cordially  responded  to  by  every  one  present,  all- 
uniting  in  wishing  their  eminent  guest  a  safe  and  prosperous  voy- 
age lioine. 

The  offices  of  the  Eastern  Extension  Telegraph  Company,  located 
in  the  Post  and  Telegraph  bniliiings,  South  Beach,  Madras,  are  now 

.being  lit  with  electricity.  The '■  instillation  "  consists  of  7  Edismi 
Swan  10  candle  power  Incandescent  Itinips,  and  Holmes-Burke 
Patent  Primary  Battery,  tnannfactured  by  the  firm  of  Johnsmi  and 
Phillips,  London.  The  battery  is  cajiable  of  lighting  10  lamps, 
but  up  to  the  present  only  seven  have  been  fitted  up,  and  five  used 
at  a  time,  there  being  no  need  for  more  in  the  office.  The  cost  of 
maintenance   of   tlie   primary  battery   is  high  as   compared    with 

.  Jcerosine  lightiuir,  owing  to  the  price  of  the  chemicals  in  the  local 
market  ;  but  the  system  has  its  advantages.  The  light  is  brilliant 
And  steady,  and  there  is  litde  fear  of  a  break-down  which  is  un- 
avoidable in  the  dviianio  and  engine  svstem  of  liglitin<r. 


Jetters  ta  the  dbitar. 


■{The  Editor  desires  it  to  be   distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  bi/  correspondants.l 


THE  PRO.UOTION  OF  INDIGENOUS  ART. 

Sir, — Very  interesting  scraps  have  appeared  in  the  Pioneer 
lately,  called  "  Archasolosiical  chip<.''  If  an  appeal  were  made  to 
the  i)-.;blic  in  all  the  Presidencies  of  India,  I  am  sure  that  en- 
thusiasts would  sprini!  <ip  'lud  gladly  supply  you  with  information 
regarding  old  Indian  architectural  reinaiua  and  native  art  of  the 
present  period. 

In  \.\i&  Pioneer  oi  the  28th  instant  "  Gwali,"  who  is  evidently 
.an  enthusiast  in  this  part  of  India — the  N.-W.  P.  and  Oudli— 
writes  about  the  selection  made  by  the  Government  of  Messrs. 
•Cole  and  Kiplini;,  who  are  to  he  entrusted  with  the  designing  of 
the  new  buildings  at  Gwalior.  In  my  oiiinion  the  designing  mem- 
bers should  have  been  a  triumvirate.  It  is  not  too  late  yet  to  add 
to  the  list  the  well-known  cotmoisseur  of  native  art,  Mr.  Salmon 
•Growse,  C.S.  One  has  only  to  visit  Miittra  to  see  that  tiatine  art 
■Awd  feeling  under  Mr.  (irowse's  fostering  care  does  not  exist  only 
in  name.  I  concur  with  "Gwali"  in  his  assertion  that  Major 
Jacob's  desiirns  do  not  whalbj  ex^veas  native  thought  awd  feeling. 
This  fault,  if  iV  ca»  6e  called  a  fault,  is  I  maintain  on  the  right 
side,  for  everything />;(reZ?/  native  is  ?Mw<jWe,  which  nobody  can 
deny.  As  the  native  character  requires  a  great  deal  of  Western  ideas 
and  cultu.re  instilled  into  it,  to  make  it  acceptable  as  something  ap- 
proaching to  the  genuine  article  ;  so  do  all  things  emanating 
from  the  native  mind  require  more  than  a  touch  of  pure  ideas 
and  chaste  feeling  to  make  them  acceptable  to  those  who  are  real 
judges  of  Asiatic  architecture 

R. 


COMPARATIVE  OUTTURN  FROM  SUGARCANE. 

Sir, — In  a  copy  of  your  valuable  weekly  E.voinebring,  I  saw 
an  account  of  an  improved  method  of  obtaining  a  larger  outturn 
from  the  sugarcane.  I  think  there  must  be  some  mistake  in  the 
quantity. 

In  some  of  my  trials  with  cane  grown  in  India,  which  is  far 
inferior  to  cane  grown  in  Louisiana,  I  have  got  from  one  ton  of 
ane  ITOlbs.  of  sugar.  This  was  an  average  on  little  more  than  two 
acres.  We  did  not  extract  a  third  quality  of  sugar  as  we  used 
the  syrup  for  distilling,  and  if  it  had  been  worked  there  would 
have  been  a  further  outturn  of  about  10  to  l.'jlb.j. 

The  mills  we  were  using  were  made  in  this  country  with  the 
ordinary  three  iron  rollers. 

Should  there  be  any  mistake,  I  hope  you  will  let  me  know,  as 
I  am  mucli  interested  in  sugar-growing  and  have  tried  a  great 
•many  ways  to  obtain  a  larger  outturn. 

Ti  listing  yon  will  excuse  the  trouble  given. 
Eexiouxta,  xV.  Arcot;  Feb.  .'>,  1887.  N.  J.  B. 

The  information  referreJ  to  W.1S  derived  from  Oificiitl  (Amtrican)  sources.  Peilidps 
»ome  of  our  reader.^  might  be  able  to  throw  further  light  on  this  subject.— Kd.,  /.  i". 


POSITION  OF  RAILWAY  STATION  PLATFORMS. 

Sir, — Travelling  lately  on  the  BL'iigal  and  North-Western  Rail- 
way, I  was  surprised  to  see  that  the  platforms  of  all  the  statior»« 
were  situated  on  sidings  and  not  on  the  main  line.  I  had  thought 
tliat,  for  railways  ou  which  there  were  no  fast  running  aud  s«ldom 
stop])ing  trains,  this  arrangement  w.-is  an  obsolete  one.  Where 
the  i)laiform  is  on  a  siding  every  stopping  train  must  run  over  two 
sets  of  points  and  crossings  and  round  two  cur^'es  of  sharp  radius, 
80  that  every  wheel  gets  several  kicks  at  each  station,  and  the 
flanges  are  ground  against  the  rails  on  the  curves,  and  these  are 
certainly  great  disadvantages.  Will  any  of  your  readers  enlighten 
me  as  to  what  the  counterbahmcing  advantages  are  ? 

"  Traveller." 


^atcs  aitl)  ^iicric 


A.  E.  writes  : — When  a  breakwater  is  made  on  the  faulty 
principle  of  a  vertical  wall  it  might  be  strengthened,  by  a 
sort  of  strut.  The  lower  ends  of  a  number  of  these  couid  be  bolted 
into  a  sort  of  plank  lying  at  the  bottom.  Then,  when  a  sea  wave 
gave  a  blow  at  one  jiart  of  the  wall,  all  the  struts  would  help  in 
resisting. 

Tne  struts  and  base  plant  might  be  made  of  iron  thickly  coated 
with  paint,  and  these  from  time  to  time  could  be  renewed  if 
neces.sary.  Another  way  would  be  to  build  masonry  steps  ou  the 
land  side. 

Work  on  the  land  side  is  easy,  because  the  water  is  calm  ;  but 
couM  not  the  outer  face  at  Madras  be  made  slojiing  by  masonry 
additions?  Struts,  &c.,  on  the  land  side  provide  extra  resistance.^, 
but  the  sea  round  slope  is  a  more  radical  cure,  as  it  abolishes  the 
over-turning  force  altogether. 


n.  I.  G  (Assam)  wtites  : — I  shall  be  glad  to  learn,  through 
the  medium  of  your  columns,  whether  a  stationary  or  portable 
boiler  can  be  properly  and  efficiently  tested  by  disconnecting  the 
slide  valve,  eccentric  and  connecting  rod  big  end,  and  working  the 
feed  pump  on  the  engine  by  keeping  the  Hy  wheel  in  motion 
manually.  Any  information  upon  this  subject  will  meet  with 
many  thanks. 


Jiterarp  ^p^otic^s. 


Tbansactioxs  and  Proceedi.n'gs  of  the  Americax  Socibtv  op 
Civil  Exoiseers.  August  and  September.  1886. 
Contents: — August  nntnber,  "On  the  work  done  for  the  Pre- 
servation of  the  Dam  at  Holyoke,  Mass.,  in  1885,  and  some  Studies 
for  a  New  Stone  Dam  for  the  same  place,''  by  Clemens  Her.scheli. 
September  number,  "Evaporation,"  by  Desmond  Fitz  Gerald. 


Transaction.s  of  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland.     November.     1886. 

This  number  contains  the  discussion  of  Mr.  J.  W. 
Maefarlane's  Paper  on  "  The  S  ifety  Governor,"  which  was 
resumed  and  terminated,  with  a  vote  of  thanks  awarded  to  the 
Author.  Also  the  discussion  oi  Mr.  Robert  S.  Moore's  Paper  on 
"  The  Construction  and  Laying  of  a  Malleable  Iron  Water  Main 
for  the  Spring  Valley  Water  Works,  San  Francisco,"  which  was 
resumed  and  afterwards  adjourned  for  further  discussion  at  the  next 
General  Meeting.  A  Paper  on  "Erecting  the  Superstructure  of 
the  Tay  Bridge,"  by  Mr.  Andrew  S.  Biggart,  c.e.,  was  read,  but 
the  discussion  being  deferred  to  next  General  Meeting,  it  wonhl  be 
premature  to  refer  to  it  in  this  notice. 

Records  OF  THE  Geological  Survey  OF  India — Parti,  Vol.   XX. 

1887. 

The  chief  interest  which  attaches  to  the  present  issue  of  these 
"Records"  is  due  to  the  Annual  Report  of  the  Director,  which  will 
be  the  last  from  Mr.  Medlicott,  who  shortly  retires  from  a  position 
which  he  has  long  filled  with  credit  to  himself  and  advantage  to 
Science. 

We  glean  fiom  the  review  of  the  year  that  Mr.  Foote  has  been 
deputed  to  report  on  some  gold-fields  in  Mysore,  at  the  solici- 
tation of  the  local  authorities,  and  Mr.  Hughes  to  the  Nizam's 
territories,  to  conduct  exploration  for  minerals  ;  both  practical 
objects,  for  which  it  is  riglit  that  the  best  knowledge  and 
experience  should  be  made  available. 

We  purpose  noticing  the  views  of  the  Director  on  the  employment 
of  natives  as  geologists  in  an  early  issue. 

The  Field-Notes  and  other  Papers  that  make  up  the  volume  are 
of  the  usual  class  of  previous  issues,  and  call  for  no  sjiecial 
remark. 
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GARSON'S  PATENT  SUSPENSION  BRIDGES 
I  AXXEX  drawings  of  a  peculiar  type  of  Suspension 
Bridges  recently  adopted  by  the  Public  Works  Depart- 
ment in  the  Darjeeliuii  District  over  the  Rivers  Kohil  and 
Pool  Bazaar,  each  70' Clear  Span,  of  which  Messrs.  A.  \v. 
V.  J.  Main  ^-  Co.  of  Glasgow  are  the  sole  manufacturers. 

lu  constructing  suspension  bridges  of  the  ordinary 
type  for  passenger  and  light  traffic,  the  difficulty  always 
p'resents  itself  of  obtaining  a  structure  prescntin>;  sufficient 
stitTuess  without  a  disproportionate  increase  of  weijiht.  The 
plan  usually  adopted  is  to  introduce  side  girders,  and  this 
arrangement  gives  structurally  a  (juite  satisfactory  result, 
but  at  an  expenditure  of  weight  which  especially  in 
small  bridges  tells  seriously  on  the  cost. 

In  the  Patent  Bridge  now  submitted,  stiffness  aqainst 
deformation  and  vibration  in  a  vertical  plane  is  se- 
cured by  bracing  together  the  upper  curved  and  the 
lower  horizontal  member  of  the  bridge  frame.  In  'his 
way  there  is  given  to  the  structure  a  stiffness  approaching 
that  of  the  ordinary  girder  bridge,  while  at  the  same  time 
by  the  disposition  of  the  bracing  it  is  so  secured  that  both 
the  upper  and  lower  members  shall  be  subjected  to  tensile 
stress. 

There  is  one  particular  distribution  of  the  load  which 
causes  an  exception  to  this  latter  statement,  due  provision 
for  which  has  been  made  in  the  design. 

The  stresses  on  the  diagonal  bracing,  moreover,  are 
very  small  owing  to  the  fact  that  the  stress  which  comes 
on  the  ordinary  girder  with  horizontal  booms,  is  largely 
taken  up  by  the  curved  upper  chain  in  this  pattern  bridge. 
The  distribution  of  stress  in  Garson's  Patent  Bridge  is 
therefore  entirely  different  from  that  of  the  ordinary 
suspension  brid<re  and  manifestly  the  structural  arrange- 
ments will  not  bear  comparison  with  other  structures  in 
like  respect. 

Speaking  generally  the  distribution  of  stress  in  this 
Patent  Bridge  is  as  follows : — 

Upver  Chiiin. — Stress  at  centre  equal  to  zero  increases 
towards  piers  when  it  reaches  a  maximum. 

Lower  horizontdl  Memher. — Stress  at  abutments  equal 
to  zero  increases  towards  centre  of  bridge  when  it  reaches 
a  maximum. 

Dinqiinal  lirncinq. — Stresses  almost  the  same  horizontal 
and  of  small  amount. 

The  bridge  is  hinged  at  the  centre,  so  that  it  can  rise, 
and  fall  as  a  whole  with  variations  of  temperature. 

The  piers  are  constructed  of  wrought  iron  or  .steel  and 
are  of  H  shape,  or  other  suitable  section,  and  being  hinged 
at  the  ba.sc  and  connected  at  the  summit,  the  stress  on 
them  is  always  axiel.  Indeed,  the  function  of  the  piers  is 
simply  that  of  struts  which,  being  hinged  at  the  ends,  are 
subjected  to  no  bonding  moment. 

Const^quently  the  stress  on  the  foundations  is  purely  of 
the  nature  of  a  vertical  load.  The  foundations,  therefore, 
should  present  no  unusual  difficulties,  if  indeed  they  are 
not  more  simple  than  in  the  case  of  an  ordinary  su.spen- 
sion  bridge. 

What  i.s  claimed  for  the  design  is  that,  in  every 
point  it  fulfills  the  most  stringent  conditions  of  engineer- 
ing efficiency,  while  the  weight  and  cost  are  much 
lower  than  for  a  corresponding  bridge  of  the  ordinary 
principle. 

Each  bridge  to  suit  70  feet  clear  span,  between  abut- 
ments, consists  of  6  feet  wide  clear  roadway  of  4" thick  plank- 
ing ninning  longittidinally  on,  and  fixed  with  bolts  to,  18 
rolle<l  cross  girders  4"  x  1  J"  H  section.  These  are  supported 
by  double  channel  iron  longitudinal  girders  4J"  x  2^"^"  at 
each  sido,  supported  by  ties,  struts,  and  suspen.sion  chains, 
as  shown  in 'Irawing,  carried  on  pillars  at  each  end  of 
bridge.  Each  pillar  consists  of  one  rolled  girder 
column  S'x  't"  H  section  wth  cast-iron  .socket  and  anchor 
bolts  for  fixing  into  concrete  foundation ;  cast-iron 
"  head  piece  ;"  and  flat  iron  back  ties  connecting  to 
steel  wire  rope  IJ"  diameter  anchored  with  cast-iron  plate 


at  back  of  large  concrete  block  having  shackle  for 
adjustment.  The  f  diameter  wind  ties  run  diagonally 
from  alternative  cross  girders  as  shown  by  "  part  plan" 
in  drawing.  The  handrail  on  each  side  of  bridge,  is  4  feet 
high  and  formed  with  tube-rail  at  top  l\'  external  dia- 
meter   havinsr  three  lines  of  3"  diameter  round  bars  below 


ditto  running  through   2i' 


x'2i' 


X  2"  angle  iron  standards 


at  about  4  feet  centers  apart  bolts,  nuts,  «ic. 

From  the  general  plan  for  a  bridge  of  70'  span, 
on  Mr.  Garson's  Patent,  and  the  diagram  of  strains  for 
the  same,  furnished  herewith,  the  essential  features  of 
the  design  and  the  mode  of  distribution  of  stress  in  the 
different  members  of  the  frame  will  be  easily  understood, 
and  I  feel  sure  that  a  thorough  enquiry  into  the  dis- 
tinctive features  of  the  design,  will  satisfy  Engineers  of 
its  perfect  safety  and  of  the  advantage  it  presents  in  re- 
spect of  economy  and  simplicity  of  construction. 

The  cost  of  one  of  these  Suspension  Bridi;es,  70' span 
X  6'  wide,  delivered  in  Calcutta,  is  £12.'>,  the  weight  be- 
ing 137  cwt.  D.  E. 

IRON  IN  ARCHITECTURE. 

According  to  Ruskin  and  the  old    authorities  Architectura 
proper  allows  the   use  of    no   Iron,   except     for   clamps    in 
joininjr    stones,     and    works    of     similar     nature ;     hut    the 
introduction  of  Iron   so  largely   in    the   present  day  in  struc- 
tures has  caused  quite  a  revolution  in  Architecture,  the   snme 
way    as    that    bastard    order     "  Composite "    did    in  Classical 
Architecture.     No  one   even   argued    that    it   ever  looked   so 
beautiful    as    the    regular    orders — Tuscan,    Doric,    Ionic    or 
Corinthian,  yet  it  was  found  to  ho  a  necessary  evil  ;  it  met  the 
requirements  of  the  day,  and  ultiiiiiitely  became  a  recognised 
order.     The  same  may   be    said    of  Iron,   for    no  iron   bridge 
of  large  span,   looks   so  graceful   as   a  semi-elliptical   one   of 
the  same  span  of  stone,  or  even  lirick,  yet  the   cheapness   and 
facility  with   wliich   the  former  can  be    constructed,  causes  it 
to  be  universally  adopted.  The  word  •'Architecture"  ought  to 
have   a   more   liberal    meaning  in  the  present  day,  and  should 
imply  the    construction  of  a    structure  to   meet   the   require- 
ments for  which  it  is  intended,  irrespective  of  the  material  of 
wliicli  it  is  built,  but  in  conformity  with  the  rules  and  science 
of  enuineering.      Jt  is  by  the  abuse  of  these  rules  tliat  we  arc 
able   to   distinguish  the  Architect   from    the  Modern  Builder. 
However,    some    of    the    latter    have    so     excelled   in   their 
trade,  and   have  turned    out    such  liandsome    structures    by 
simply    following     the    rule    of     tliumb,     that    it    is     only 
when   we   come   to   ReHoration    that   we   can   generally     find 
their  weak   points.     How     often     have     our    feelings    been 
outraged,    by    seeing    a    corrugated     iron   roof   put  on    an 
old   Norman  Abbey,    iron    girders    substituted   for    old    oak 
beams,    and     interior   walls,    wliich    have   become   mellowed 
by  age,  ruthlessly  whitewashed  ?  Now,  in  "  Restoration,"  there 
is  no  objection  to  using  iron,  or  even   iron  griders,  provided 
they  are  not  seen  ;  and  in   modern  buildings  no  one  would 
think  of  having  vaulting,  which  would  necessitate  thick  walls 
to  bear  the  thrust,  where  they  could  have  an    equally  substan- 
tial structure  by  the  introduction  of  iron  girders    and  thinner 
walls.     The    superiority     of    Iron  for   utilizing   the   greatest 
strength  with  the  least  material  when  compared  with  stone  is 
about    the   same   as  comparing  the  motive-power  of  steam    or 
electricity  with  hand-power.    The  rule  for  its  adoption  should, 
therefore,  be : — By    all    means   use    iron    in    your    design, 
for  it  is  a  necessary  evil,  but  let  it  be  distinct  and  character-, 
istio,   and    plainly    imply  what  it   is    intended   for ;  do  not 
substitute  cast  iron  columns  to  Norman  arches  or  put  in   iroa 
tie  bars  to  brace  up  the  cracked  walls  of  same  where  you  can 
use  buttresses.     It  is  in  this   point  that  the  Architect  rightly 
discriminates  between  harmony  and  discord,  and  the   Builder 
fails. 

Had  Michael  Angelo  or  Christopher  Wren  understood  Iron, 
or  rather  had  the  facilities  of  workins;  it  as  we  have  in  the  pre- 
sent day,  he  would  have  acknowledged  its  necessity  as  all 
Modern  Architects  do.  G.   F.  B. 


LesH  than  one-fourth  of  the  people  in  Australia  are  Konian 
(Jatholica,  but  the  organi.sation  of  tlieir  Church  is  very  per- 
fect; and  their  buildings  are  built  not  for  years  but  for  cen- 
turies. St.  Mary's  Cathedra!  in  Sydney,  ami  St.  Patrick's  in 
Melbourne,  Avill  probably  be  the  linear,  buildings  whicli  future 
Australia  will  be  able  to  show.  In  a  few  years,  when  tlie  high 
spire  is  ailded,  there  will  be  few  buildings  in  the  British  Empire 
grander  than  the  latter. 
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ON  "  DRIFT "  IN  GUN  FIRE. 

By  a.  Ewbank,  M.  A. 

(Continued  from  page  69.) 

F/6.2       ' 


In  figure  2,  M  L  is  any  line  drawn  in  the  same  meridian 
plane  C  0  A.  A  spin  of  the  sphere  (or  otherwise  shaped 
body)  about  this  line  M  L — a  spin  supposed  clockwise  as 
seen  from  a  point  in  L  M  produced — can  be  replaced  by 
a  spin  about  0  A  and  a  simultaneous  spin  about  O  C. 
The  magnitudes  of  these  spins  will  depend  partly  on  the 
amount  of  spin  about  M  L  and  partly  on  the  angle 
L  O  A.  The  spin  about  0  C  will  be  counter-clockwise 
as  seen  from  above  C,  and  the  spin  about  0  A  will  be 
clockwise  as  seen  from  a  point  in  O  B  produced. 


F^G.  3. 


In  figure  3,  which,  of  course,  is  not  drawn  even  approxi- 
mately to  scale,  A  is  the  point  from  which  the  pro- 
jectile is  fired  and  A  T  the  initial  direction  taken  by  it. 
Then  the  projectile  is  rotating  initially  about  this  line 
A  T.  Therefor^,  by  Avhat  precedes,  we  may  give  to  the 
body  (instead  of  the  rotation  communicated  by  the 
rifling  of  the  cannon)  a  clockwise  on  right-handed  spin 
about  a  line  always  parallel  to  the  north  line  A  B  and  a 
counter-clockwise  spin  (as  seen  from  above)  about  a 
line  always  parallel  to  the  vertical  A  V.  R  P  Q  is  the 
axis  of  the  body  at  some  subsequent  time,  and  the  spin 
about  it  will  be  replaced  by  spins  about  a  due  north  line 
through  P  and  A  about  a  vertical  through  P.  We  may 
suppose  P  to  be  the  centre  of  gravity  of  the  body. 

Now  the  rotation  originally  given  tends  to  keep  the  line 
R  P  Q  (which  we  call  the  "  axis  of  figure  ")  fixed  in  direc- 
tion. Nevertheless,  during  the  flight,  forces  act  on  the 
body  tending  to  alter  the  direction  of  the  line  P  Q,  and 
the  body  must,  to  some  extent,  acknowledge  these  forces 
and  so  have  the  direction  of  P  Q  changed.  When  P  Q 
changes  its  inclination  to  the  horizon  the  horizontal  and 
vertical  spins  (which  we  take  instead  of  the  original 
spin)  will  change  in  magnitude  and  in  their  ratio.  If 
P  Q  so  alters  its  direction  that  when  the  body  reaches 
P'  the  axis  of  figure  takes  a  direction  P'  Q"  instead  of  a 
direction  P'  Q',  this  change  is  beneficial  in  the  case  when 
the  projectile  is  not  spherical,  but  elongated  in  the 
direction  P  Q.  But  in  the  present  discussion  we  omit 
for  the  sake  of  simplicity  the  consideration  of  the 
changes  produced  by  air  resistances  or  other  causes  in 
the  direction  of  the  axis  of  figure.  Our  reasoning  is  quali- 
tative rather  than  quantitative.  If,  with  a  constant  direc- 
tion for  P  Q,  and  a  constant  amount  of  spin  about  P  Q, 
we  can  detect  a  real  cause  for  "  drift,"  then  this  real  cause 
will  continue  to  act  (though  in  a  different  degree)  when 
changes  either  small  or  large  take  place  in  the  inclination 
to  the  horizon  of  the  axis  of  figure  and  in  the  amoimt  of 
spin.  As  regards  the  path  A  C  B  of  the  centre  of  gravity 
of  the  projectile  it  is  often  stated  to  be  a  parabola.  The 
authors,  however,  who  make  this  statement  are  well  aware 
that  it  is  only  roughly  accurate.  If  the  curve  were  a 
true  parabola,  the  path  would  lie  in  one  plane,  that  is, 
there  would  be  no  drift.  Also,  C  being  the  highest  point, 
the    velocity   of  translation — or  what  we  may   call   the 


forward  velocity — would  be  less  than  anywhere  else  in  the 
path.  This  is  not  necessarily  the  case.  If  P  and  P'  be 
two  points  at  the  same  height  above  the  horizontal 
plane  through  the  starting  point,  the  velocity  at  P'  for 
a  parabola  would  equal  that  at  P.  This  is  never  the  case 
in  practice.  In  the  parabola  the  curvature  at  C,  the 
hi<;hest  point,  is  less  than  at  any  other  point  between 
C  and  B.  This  also  fails  to  be  the  case  in  the  actual 
path  described.  We  merely  note  these  ditferences  between 
the  properties  of  the  parabola  and  the  properties  of  the 
actual  path  or  orbit  in  order  to  introduce  the  remark 
that  our  reasoning  on  the  "  drift  "  does  not  require  u» 
to  study  the  real  fonn  of  the  curved  line  A  C  B. 

We  may  now  apply  our  gathered  conclusions  to  the 
problem  before  us. 

The  body  on  being  fired  rises  in  the  air  till  it  reaches 
some  point  C.  It  then  sinks  till  it  strikes  the  ground 
at  B.  The  ground  in  the  neighbourhood  is  for  simplicity 
supposed  to  be  horizontal.  If  D  be  vertically  under  C, 
the  length  A  D  is  in  practice  greater  than  the  length  D  B. 
We  first  proceed  to  consider  the  nature  of  the  drifts 
between  A  and  C.  We  shall  find  it  less  appreciable  than 
it  is  between  C  and  B. 

At  any  point  P  the  forward  velocit}',  or  velocity  of 
translation,  may  be  replaced  by  a  certain  horizontal  velo- 
city- and  a  certain  vertical  velocity.  We  have  then  at  P 
two  translation  velocities  and  two  angular  velocities. 
Out  of  these  and  the  density  of  the  atmosphere  the 
"  drift"  results. 

Consider  first  the  vertical  upward  translation  velocity. 
This  condenses  the  air  on  the  upper  part  of  the  projectile 
and  causes  a  rarefaction  of  the  air  immediately  U7ider  the 
projectile.  As  we  are  only  aiming  at  qualitative  results 
we  Avill  suppose  the  body  spherical.  The  clockwise  rotation 
about  a  horizontal  due  north  axis  causes  the  upper  parts  of 
the  sphere  to  have  in  their  motions  an  easterly  (i.e.,  east- 
wards) element  or  component.  The  under  half  of  the  sphere 
has  a  westerly  motion.  The  friction  of  the  air  against  the 
upper  half  of  the  sphere  gives  a  resisting  force  which  acting 
on  the  body  (as  if  at  the  centre  of  gravity)  causes  the  body 
as  a  whole  to  move  out  of  the  meridian  towards  the  'west. 
The  friction  of  the  air  on  the  under  half  of  the  sphere  is 
a  reactive  force  which  tends  to  make  the  body  as  a  whole 
deviate  to  the  east.  But  the  friction  at  the  top  where 
the  air  is  condensed  by  the  vertical  upward  movement 
of  the  centre  of  gravity  is  greater  than  the  friction 
underneath  from  the  rarefied  air.  Therefore,  so  far  as 
this  cause  alone  is  concerned,  the  centre  of  gravity  should 
deviate  to  the  west. 

With  this  same  clockwise  spin  about  a  horizontal  due 
north  axis  we  have  now  to  combine  the  forward  due 
north  horizontal  velocity  of  the  body  as  a  whole.  In  this 
case  the  friction  above  and  below  are  equal  and  opposite 
in  their  tendencies.  They  have,  therefore,  no  effect  in 
causing  the  body  to  "  drift."  On  the  whole,  therefore, 
the  total  translation  velocity  at  P  combined  with  the 
clockwise  component  angular  velocity  about  the  hori- 
zontal axis  due  north  causes  a  drift  west. 

Next,  consider  the  spin  about  a  vertical  line  through  P. 
The  horizontal  forward  velocity  condenses  the  air  over 
the  front  half  of  the  sphere  and  rarefies  air  at  the  back 
half.  The  spin  causes  friction  in  front  between  the  sphere 
and  the  condensed  air  and  friction  behind  between  the 
sphere  and  rarefied  air.  This  counter-clockwise  spin  (as 
seen  from  above)  gives  to  the  points  in  the  front  hemi- 
sphere westerly  motions  and  to  the  points  behind  it  gives 
easterly  motions.  The  front  friction  (which  opposes  the 
movement)  is  therefore  eastwards  and  the  friction  over  the 
hinder  half  is  westwards.  The  former  (from  condensed  air) 
exceeds  the  latter.  Therefore,  the  spin  about  a  vertical 
axis  combined  with  the  horizontal  forward  velocity  causes 
a  deviation  or  "  drift  "  eastwards. 

This  same  spin  about  a  vertical  axis  combined  with 
the  upward  translation  velocity  gives  on  the  front  and 
back  hemispheres  {i.e.,  on  the  north  and  south  hemi- 
spheres) equal  and  opposite  frictions.  These,  therefore, 
cancel  each  other.  Therefore  the  whole  translation  velocity 
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at  P  eomitHed  yn.t\\  the  spin  abmit  a  vortical  uxis  ^ives  a 
drift  eastwards.  We  have  now  completed  the  exainiuation 
of  the  interacting  causes  for  the  first  half  of  the  flight  of 
the  projectile,  vis.,  that  part  of  the  curve  along  which  the 
projectile  is  rising.  We  have  used  the  expression  first  halt 
of  the  flight,  though  the  actual  time  for  the  rising  motion 
will  not    be    ex.ictly  equal  to  that  for  the  sinking  motion. 

We  see  that  during  this  first  half  of  the  flight  the  com- 
ponent angular  velocities  tend  to  produce  drifts  in  opposite 
directions.  We  have  therefore  three  cases.  The  east  drift 
may  preponderate,  or  the  west  drift  may  preponderate, 
•r  they  niay  be  equal,  in  which  case  the  body  keeps  its  ver- 
tical plane  of  motion.  The  equality  between  the  drifting 
tendencies  is  not  likely  to  be  more  than  momentary. 
We  need  not  inquire  which  drift  is  likely  to  preponderate 
at  any  point  P.  It  us  sufficient  for  us  to  note  that  the 
actual  drift  at  any  moment  during  the  first  half  of  the 
flight  is  the  diference  between  two  opposite  drifts. 

We  pass  now  to  the  st>cond  half  of  the  flight.  As  regards 
the  spin  about  a  vertical  axLs  it  continues,  when  com- 
bineii  witli  the  horizontal  forwaixl  velocity  to  produce  a 
drift  eastwards.  The  vertical  velocity  of  translation  is 
now  downwards  but — like  the  upward  velocity — it  has 
this  effect  when  combined  with  the  vertical  spin.  Thus  the 
vertical  s-pin  combined  with  the  whole  velocity  of  transla- 
tion at  such  a  point  as  P'  produces  an  eastward  drift. 

Lastly,  wo  have  to  consider  the  spin  about  the  horizon- 
tal axis  due  north.  As  the  body  is  now  descending,  it  is  the 
air  under  the  body  that  becomes  condensed  and  gives  the 
greater  friction.  Therefore  the  vertical  downward  move- 
ment combined  with  the  spin  about  a  horizontal  axis  gives 
an  eastward  drift.  The  horizontal  forward  velocity  combined 
with  the  spin  about  the  horizontal  axis  produces  no  drift. 
Therefore  the  whole  velocity  of  translation  combined  with 
the  spin  about  the  horizontal  axis  produces  a  drift  east. 
Thus  during  the  latter  half  of  the  flight  the  two  com- 
ponent spins  both  produce  eastward  drifts.  Therefore 
the  total  drift  is  ea.st  and  is  equal  to  their  sum. 


Fig 


Suppose  that  in  the  first  half  of  the  flight  the 
■westward  drift  is  at  first  greater  than  the  eastward. 
Then — see  figure  -t — the  initial  motion  is  in  some  direc- 
tion A  T,  as  seen  from  a  balloon.  Afterwards — viz.,  during 
the  latter  half  of  the  flight — the  drift  becomes  east. 
Therefore  to  an  observer  the  drift  on  the  whole  will  be  east, 
for  he  will  compare  the  final  position  \vith  the  initial 
azimuth  given  by  A  T. 


F/eS. 


In  figure  :>,  where  the  eastward  drift  is  supposed  from 
the  first  to  preponderate  over  the  westward,  it  is  etjuaily 
■dear  that  to  the  observer,  who  knows  nothing  of  the 
♦omponent  drifts  and  only  recognises  balance  or  net  re- 
Bult«,  the  final  drift  will  seem  ea»i. 

The  foregoins:  analysis  shows  that  the  drift  should  be 
more  marked  towards  the  end  of  the  flight.  If,  for  ex- 
unple,  we  consider  the  component  drifts  at  anytime  to  be 
as  2  and  3,  we  have  the  sum  five  times  as  great  as  the 
difference.  It  will  be  useful  if  artillery  officers  reading 
this  paper  will  endeavour  experimentally  to  verify  the 
eonclusion  to  which  pure  theory  has  now  led  tis. 

In  this  discussion  a  certiin  delicate  drift  due  to  the 
earth's  rotation,  and  not  efpially  appreciable  in  all  .•izi- 
siuths,  iuuj  been  left  out  of  account.  A.  E. 


"  ON  '  DRIFT  ■  IX  GUX-FIRE." 

The  article  on  "  Drift  in  gun  fire,"  by  Mr.  A.  Ewbank,  in 
Indian  Enginekring  of  5th  February,  (to  be  continued), 
draws  attention  to  a  physical  law  which,  in  its  effect,  has  a 
considerable  influence  on  the  direction  of  the  flow  of  rivers, 
running  from  north  to  .south  in  alluvial  plains.  It  has 
been  especially  noted  in  its  effect  upon  the  rivers  of  Russia 
and  the  Punjab,  and  was  first  noticed  by  Herschel  in  its 
effect  upon  jiir  currents. 

The  writer  of  the  article  to  use  a  word  constantly  re- 
peated by  him  spins  it  out  to  too  great  a  length  to  be  of 
much  service.  Allow  me  to  make  n  maiden  eSoxi  to  put  the 
cause  of  "  Drift"  more  consisely  before  your  readers. 


The  above  figure  represents  the  earth  revolving  on  its 
axis  N  S  from  W  to  E.  It  is  evident  that  a  point  on  the 
earth's  surface  at  A  revolves  faster  than  a  point  on  the 
surface  at  B,  inasmuch  as  A  revolves  from  b  to  a  in  the 
same  time  that  B  revolves  from  a  to  b.     ■ 

A  projectile  fired  from  A  in  the  direction  of  B  will 
start  from  the  muzzle  of  the  gun  with  the  circumferen- 
tial velocity  of  that  point  A,  and  will  continue  to  have 
that  circumferential  velocity  until  it  comes  to  a  state  of 
rest,  retarded  only  by  the  friction  it  meets  with  in  its 
movement  eastward  against  the  air,  or  in  touching  the 
ground,  which  at  any  point  north  of  A  is  moving  cast- 
wards  at  a  slower  rate. 

If  it  is  doubted  that  the  projectile  does  not  continue 
to  have  the  circumferential  velocity  of  its  starting  point, 
that  is  the  gun ;  let  any  of  your  readers  take  a  few 
pieces  of  stone  in  their  pockets  the  next  time  they  travel 
by  train,  and  as  they  move  at  20  to  2.5  miles  an  hour  aim 
steadily,  throwing  as  hard  as  they  can  at  the  telegraph 
posts  (first  seeing  that  there  is  nobody  near),  and  they  will 
find  that  each  stone  touches  the  ground  some  twelve  to 
fifteen  feet  forward  of  the  telegraph  post.  Then  let 
them  pitch  the  stone  lightly  high  up  in  the  air 
endeavouring  to  pitch  it  on  to  the  top  of  the  post. 
They  will  find  that  the  stone  will  first  touch  the  ground 
half  way  to  the  next  telegraph  post,  and  approximate- 
ly opposite  to  their  railway  carriage. 

The  rule  to  find  the  extent  of  "  Drift"  is  based  on  the 
difference  between  the  circumferential  velocity  of  the 
starting  point  and  that  of  the  terminating  point  and  the 
time  taken  in  passing  from  one  to  the  other. 

The  retardation  owing  to  increased  velocity  eastwards 
over  surrounding  particles  of  air  or  water,  is  omitted  as 
being  infinitesimal  in  the  case  of  a  projectile  passing 
throuffh  air,  and  not  exceeding  five  per  cent,  of  the 
"  Drift"  in  the  flow  of  water  in  rivers. 

The  circumferential  velocity  of  the  earth's  surface  at 
the  E([uator  being  1  ,.520  feet  per  second,  the  difference  of 
the  circumferential  velocity  at  any  two  points  in  one 
second  of  time  is  1520  (Cos  A — Cos  B.) 

At  52  degrees  latitude,  in  England,  the  difference  for 
each  mile  of  latitude  is  0"80  feet  per  second,  and  at  30 
degrees  latitude,  in  India,  the  difference  is  019  feet  per 
second. 
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T  being  the  time  in  seconds,  the  formula  for  finding 
the  "Drift"  for  any  angle  east  or  west  of  north  per  mile 
of  distance  M  in  England  and  the  Punjaub  may  be  stated 
as  follows : — 

England  : 

Drift  =  M-30  T.  (Cos  L  E  or  W  of  N  and  S)  in  feet. 

Punjaub : 

Drift  =  M-19T.  (        „  „  „         )       „ 

Example  I.  Required  to  find  the  "  Drift"  eastward  of  a 
projectile  fired  in  a  direction  10  degrees  west  of  north  at 
a  target  1^  mile  off.     Time  of  passage  being  3  seconds. 

Drift=l-25x3x-30x-98. 

=  1'09  feet  =  (approx)  13  inches. 

This  is  surely  a  measure  that  must  have  met  with 
attention  from  artillerists  both  in  India  and  England. 

The  drift  in  the  Punjaub  under  the  same  circum- 
stances would  be  about  oisht  inches. 

Example  II.  Required  to  find  the  "  Drift"  westwards  in 
the  flow  of  a  river  iu  one  mile,  with  a  natural  course 
from  N.  N.  E.  to  S.  S.  W.  movinsr  at  the  rate  of  five 
miles  per  hour,  that  is,  one  mile  in  12  minutes  or  720 
seconds. 

"Drift"  westward  in  feet=-19x720x  Cos22i°=131 
feet. 

It  will  be  noted  that  if  the  direction  of  the  fire  or  flow 
of  the  river  is  from  north  to  south,  the  "  Drift"  will  be 
westwards  ;  that  is,  again  refeiTing  to  the  figure  of  the 
globe,  the  projectile  starting  from  B,  has  the  lower 
circumferential  velocity,  and  during  the  time  of  passage 
from  B  to  A,  the  target  has  passed  to  the  eastward,  and 
the  projectile  strikes  to  the  rear — that  is,  the  westward  of 
its  path. 

Much  might  be  written  on  the  effect  of  this  physical 
law  in  the  erosion  frcjm  the  west  bank  of  the  rivers  of 
the  Panjaub,  and  the  destruction  of  towns  standing  on 
that  bank  ;  also  on  its  influence  on  air  and  ocean  currents 
— especially  in  high  latitudes  ;  but  any  further  remarks 
may  well  be  left  for  a  future  occasion. 

J.  E.  Hilton,  M.  Inst.,  C.  E. 


THE  SINGARINI  COALFIELD, 
Frequent  allusions  have  of  late  years  been  made  to 
this  field  in  the  public  prints  and  otherwise,  and  as 
just  now  considerable  interest  seems  to  be  attracted  to 
the  locale  consequent  on  the  arrangement  recently 
concluded  by  the  Nizam  with  the  Hydrabad  (Deccan) 
Company,  the  occasion  is  most  opportune,  I  think,  to 
treat  your  readers  to  a  brief  account  of  the  field  and  the 
magnitude  of  the  concession  made  to  the  Company 
named. 

The  field  under  notice  is  a  small  outlier  about  30 
miles  south-west  of  the  main  field  in  the  Godavari 
Valley,  and  derives  its  name  from  a  village  situate  in 
the  Hydrabad  territory,  near  which  the  coal  was  found. 
Its  area  is  estimated  at  19  square  miles,  of  which  the 
ooal  measures  represent  8  square  miles.  The  groups 
met  are  Kamthis,  Barakars  and  Talchirs.  Several 
borings  were  executed  by  the  Govemmeut  of  the  Nizam 
^ome  years  since,  and  the  result  proved  four  seams 
of  varying  thicknesses  and  qualities — one  of  them 
being  50  feet  thick  but  of  indifferent  quality.  About 
six  years  ago,  300  tons  of  the  coal  were  mined  and  sent 
for  trial  to  Hydrabad,  where  it  was  found  to  be  suitable 
for  portable  engines  and  smithy  purposes.  It  was  also 
tried  on  the  Madras  Railway  with  favourable  results,  but 
its  cost  proved  a  bar  to  its  adoption  there,  in  preference 
to  patent  fuel.  The  consequence  of  this,  and  the  want 
of  a  properly  organised  scheme,  led  to  the  abandon - 
liient  of  the  workings,  which  are  now  taken  advantage 
jf  by  th(;  Hydrabad  (Deccan)   Company. 

Three  years  ago  negotiations  were  initiated  by  the 
Gjmpany  named  with  His  Highness  the  Nizam's  Govern- 
ment for  the  acquisition  and  working  of  the  mineral 
deposits  of  his  dominions.  After  considerable  delay,  caused 
through    the    interference    of  the     Home  and     Indian 


Governments,  the  treaty,  which  hung  fire  so  long,  resulted 
in  the  unparalleled  lease  of  99  years  I — under  which  the 
Company  became  the  sole  and  exclusive  proprietary  of  the 
country's  enormous  mineral  wealth. 

Thereupon,  no  time  was  lost  by  the  Company  ip 
entering  upon  the  work  of  development,  and  to  that  end 
they  appointed  Mr.  Molesworth,  C.E.,  to  the  manage- 
ment of  the  colliery.  Since  the  assumption  of  his 
!  duties  and  during  the  short  space  of  12  months  or 
j  thereabouts,  he  has  succeeded  in  re-opening  the  old  work- 
ings, which  are  reached  i)y  a  pit  or  shaft  about  47  feet 
I  deep.  The  seam  here  dips  one  in  six,  and  is  7  feet  thick, 
of  which  6  feet  is  fairly  good  coal.  It  has  good  sandstone 
roof  and  sound  thill,  watering  sparingly,  and  requiring 
no  timbering.  The  winding  is  done  by  a  10  H.-P.  engine 
and  the  coal  raised  in  large  skips.  Provisions  are  in 
progress  for  establishing  an  efficient  ventilation  of  the 
workings,  including  a  new  pit  in  course  of  sinking.  The  dia- 
meter of  this  pit  is  16  feet  in  the  clear  or  about  10  feet 
larger  than  the  old  shaft.  No  difficulties  are  anticipated 
in  sinking  the  new  shaft,  which  is  expected  to  strike  coal 
at  the  depth  of  100  feet  from  the  surface. 

The  coal  put  on  the  bank  just  now  costs  about 
Rs.  2  per  ton,  and  as  the  men  get  accustomed  to 
the  work  and  operations  extend  the  charge  on  the 
output  will  be  proportionately  less.  Mr.  Moles- 
worth  expects  to  have  7,000  tons  of  coal  ready 
against  the  connection  of  the  colliery  by  rail  with  the 
Hydrabad  and  other  systems  of  Railways.  When  this  is 
done,  over  4,000  miles  of  Railways  will  be  brought  under 
the  glorious  influence  and  operation  of  cheap  fuel.  The 
consumption  on  this  extent  of  Railway  cannot  be  less  than 
200,000  a  year,  aiKl,  adding  to  this  1.50,000  tonsmore,  as  the 
annual  requirements  of  thousands  of  industrial  and  manu- 
facturing establishments  dotted  all  over  the  country  with- 
in the  serviceable  limits  of  the  Singariui  coal,  the  figure 
commands  some  attention. 

I  hope  to  see  this  field  doing  what  it  expects  to  do — as 
much  as  the  Karharbari  or  the  Bengal  areas ;  but  this 
will  be  a  work  of  time.  The  Karharbari  is  doing  about 
400,000  tons  a  year,  having  been  in  active  operation  for 
over  16  years,  and  the  Bengal,  whose  out-put  is  twice  ae 
large,  during  the  last  30.  There  is  evidently  a  desire  on 
the  part  of  the  Deccan  Company  to  introduce  English 
miners  instead  of  trusting  the  work  to  local  men.  A  greater 
mistake  could  not  be  made,  and  the  sooner  the  Company 
abandons  the  idea  the  better.  All  that  is  wanted  just  now 
and  in  the  far  future  are  two  or  three  experienced  men 
to  teach  the  natives  and  conduct  the  underground  works. 
The  English  miner  at  an  actual  operation  would  not 
work  longer  than  a  month,  after  which  he  would 
chuck  it   up   and  return   to  the   Old  Country. 

I  may  state  that  besides  coal,  the  dominions  of  the 
Nizam,  which  are  larger  than  the  whole  of  England  and 
Scotland  put  together,  abound  in  iron,  copper,  corandum, 
cornelian,  garnet,  gold,  diamond  and  other  precious  metals 
and  stones.  The  famous  Kohinoor  now  in  the  posses.«ion  of 
Her  Most  Gracious  Majesty,  the  Queen  of  England,  is  said 
to  have  come  from  Golconda,   situate  in  this  territory. 

The  Government  ofln^iia  has,  I  understand,  placed 
the  services  of  Mr.  Hughes,  of  t  he  Geological  Department, 
at  the  disposal  of  the  Hydrabad  (Deccan)  Companj-,  with 
a  view  to  thoroughly  explore  and  examine  the  country  and 
report  on  its  economic  value.  I  also  hear  of  the  arrival  of 
an  expert  in  diamond  digging,  who  will  report  on  the 
diamond  field  after  careful  examination  and  practical  test. 

It  is  the  intention  of  the  Company  to  turn  the  valuable 
iron  deposits  of  the  country  to  profitiible  account  by  es- 
tablishing iron  and  steel  works  and  manufactories.  Bounti- 
ful Providence  has  placed  the  ingredients  in  close 
proximity  to  one  another,and  labor,  which  is  an  important 
factor  in  all  undertakings  of  an  extensive  character,  is  abun- 
dant and  cheap.  With  these  natural  advantages,  adjuncts, 
and  accessories,  I  cannot  see  the  reason  why  India 
should  not  be  in  a  position  at  no  distant  date  to  supply 
her   own  requirements  of  Railway  and  other  materials. 

M.  E. 
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TESTING  THE  HOOGHLY  BRIDGE. 
The  Hooghly  Bridge  hiws  been  tested  on  the  17th  and  I8th 
instant,  and  we  hope  to  be  able  to  give  the  actual  results 
to  our  readers  in  our  next  issue.  The  Viceroy  opens  the 
bridge  formally  for  traffic,  on  Monday,  the  2l8t  instant.  AVe 
understand  that  the  te,sts  taken  were  threefold  on  each 
large  span,  inc., the  standing,  ten  miles  an  hour,  and  twenty 
miles  an  hour  tests.  Three  point*  in  each  span  were 
testtnl.  and  they  are  illustrated  in  the  diagram  given  bclojv. 


A  is  the  point  of  junction  between  the  cantilever  and 
the  shore  girders,  B  is  the  centre  of  the  whole  span 
from  the  \-iaduct  to  the  first  pier,  and  C  is  the 
centre  of  the  shore  ginlers.  For  the  purpose  of  the 
standing  test,  a  fully  loaded  goods  train,  with  two 
hea\'y  engines  in  the  centre,  was  brought  into  the  track, 
the  two  engines  resting  over  the  point  to  be  tested,  and 
the  whole  of  the  rest  of  the  span  being  covered  with  fully 
loaded  goods  waggons.  Four  observers  were  posted  at 
each  end  of  the  bridge,  four  of  whom  took  the  oscillation 
readings  by  means  of  theodolites,  and  the  remaining  four 
the  deflection  readings  with  levels.  After  the  girder  had 
been  loaded  long  enough  to  take  its  full  permanent  set, 
the  tram  was  run  off  the  bridge,  and  then  sent  across, 
first  at  the  rate  of  ten  miles,  and  afterwards  at  the  rate 
of  twenty  miles  per  hour,  during  which  observations  for 
both  oscillation  and  deflection  were  taken  at  the  points 
A,  B.  and  C  in  both  spans  of  the  bridge.  It  was  intend- 
ed, if  both  tracks  could  be  got  ready  in  time,  to  com- 
plete the  tests  by  running  two  passenijer  trains  of  19  or 
20  carriages  (equipped  in  fact  similarly  to  an  ordinary 
mail  train)  in  opposite  directions  across  the  bridge  at  ex- 
press speed.  We  hope,  as  we  said  before,  to  be  able  to  give 
the  results  of  all  the  above  tests  to  our  readers  in  our 
next  issue. 

The  method  adopted  is  in  our  opinion  a  rough  and 
ready  one,  although  for  practical  purposes  it  may  be 
accurate  enough.  It  would,  however,  have  been  very  inter- 
esting to  have  obtaine'l  absolutely  accurate  tests,  so  far  as 
the  deflection  of  the  bridge  at  any  rate  is  concerned,  and 
that  might  have  been  done  by  adopting  the  ingenious  me- 
thod described  by  M.  Emil  Sokal,  in  Vol.  LXXXV  of  the 
Minutes  of  Proceedings  of  the  Institvite  of  Civil  Engineers, 
July  1886.  In  this  case  the  bridge  spans  were  only 
SSO  feet  each,  and  there  were  but  two  openings,  whereas 
in  the  case  of  the  Hooghly  Bridge  the  two  shore  open- 
ings are  .560  feet  in  span.  The  former  bridge  is  on  the 
railway  from  Kotzlow  to  Moscow,  and  it  was  considered 
necessary  to  take  careful  measurements  of  the  deflection, 
on  account  of  some  alleged  carelessness  in  the  erection. 
To  erect  a  staging  underneath  the  girders  was  too  expen- 
sive, on  account  of  the  groat  depth  of  the  river,  and  read- 
in  ifs  with  a  level  were  not  considered  satisfactory,  on  ac- 
count, we  presume,  of  their  not  being  held  to  be  sufficient- 
ly accurate.  Now,  it  should  be  borne  in  mind,  that  the 
Russian  Engineers  thought  level  readings  unsatisfactory 
for  a  maximum  distance  of  17.5  feet,  half  the  span  of  their 
girders:  on  the  other  hand,  the  Consulting  Enigneer  for  the 
EblhI  Indian  Railway  apparently  considers  that  the  results 
given  by  a  level  are  sufficiently  accurate  up  to  a  distance 
of  420  feet — the  distance  of  point  A  from  the  abutment,  or 
nearly  two  and  a  half  times  the  distance  in  the  first  case  ! 
We  <io  not  presinne  to  say  who  is  in  the  right  in  this 
matter,  but  we  cannot  help  sayin<:  that  our  preference  lies 
with  the  ftuperioraccuracy  of  the  Ruasian  Engineer,  and  we 
are  confident  that  any  eminent  Continental  Engineer 
would  have  carrie<l  oiit  these  most  important  and  interest- 
ing tests  in  a  more  careful  and  exact  manner.  The  method 
aclopted  in  Russia  was  most  simple  and  ingenious,  and  is 
thus  de-scribed  in  the  Minutes  of  the  Institute. 

"  An  iron  pipe,  1  ^  inches  in  diameter,  was  carried 
along  the  outside  of  one  girder,  resting  upon  angle- 
irons  riveted  to  the  underside  of  the  bottom  flange  of  the 


girder.  From  this  pipe — at  each  abutment,  at  the  pier,  and 
at  five  intermediate  points  on  each  span — vertical  pipes  of 
the  same  diameter  branched  out,  the  joints  being  made 
absolutely  watertight.  Inside  and  near  the  top  of  each 
vertical  pipe  was  fixed  a  graduated  glass  tube,  J  inch  in 
diameter,  the  iron  pipe  being  cut  away  on  both  sides,  to 
allow  of  the  height  of  the  water  in  the  tube  being  ob- 
served. The  divisions  on  these  <;lass  tubes  were  such 
that  the  zero  jwint  in  all  was  the  same  distance  above  the 
flanue  of  the  yinler,  and  when  this  was  horizontal,  all  the 
zero  points  were  in  a  straight  line.  Before  the  bridge 
was  loaded,  the  apparatus  was  filled  with  water,  the  tops 
of  the  upright  pipes  were  covered  over,  and  the  water 
was  then  drawn  off  till  it  stood  at  0  at  each  of  the  glass 
tube  gauges. 

"  On  the  bridge  being  loaded,  the  deflection  at^  any 
point  could  be  at  once  read  off  with  great  accuracy." 

We  are  quite  unable  to  undei-stand  why  this  ingenious 
method  of  testing  for  deflection  wa-s  not  adopted  in  the 
case  of  the  Hooghly  Bridge  ;  the  oscillation  tests,  which 
»vere  taken  by  a  theodolite,  were  in  all  probability  correct 
enough,  on  account  of  the  superior  accuracy  of  the  in- 
strument. C.  E. 

GAUTHIER'S    NEW    PROCESS    FOR    TREATING 
COCOONS  AND  NEW  APPLIANCES  FOR 
REELING  THEM. 

This  invention  relates  to  a  new  method  of  stifling  and 
drying  the  chrysalis  in  a  suitable  chamber  by  means  of 
steam  and  hot  air  in  manner  hereinafter  described ;  hIso  of 
softening  tusser  and  other  wild  cocoons  by  a  solvent  or  dis- 
integrating fluid,  also  of  maintaining  the  tusser  and  other 
wild  cocoons  in  a  proper  condition  during  the  process  of 
reeling  silk  therefrom,  and  also  of  drawing  Avith  uniform 
tension  and  cleaning  separately  the  fibres  of  the  cocoons 
and  agglomerating  the  same  into  one  thread  before  the 
silk  thread  is  wound  on  the  reels  or  spindles. 

The  means  used  in  Europe  for  stifling  the  chrysalis  of 
the  cocoon  consists  of  a  chamber  into  which  steam  is  intro- 
duced, or  in  which  hot  air  is  generated  from  furnaces,  and 
the  defect  in  the  processes  so  employed  is,  as  regards  the 
use  of  steam,  that  the  chrysalis  is  stifled,  but  the  tissues 
of  the  cocoon  are  not  dried  ;  and  as  regards  the  use  of  hot 
air,  that  the  temperature  obtained  from  furnaces  cannot 
be  properly  regulated  and  the  consequence  is,  that  a  por- 
tion of  the  cocoons  (or  one  side  thereof)  is  often  burnt  and 
thereby  destroyed. 

The  means  of  feeding  the  apparatus  in  Europe  with 
cocoons  and  withdrawing  them  is  also  slow  and  defective. 

According  to  this  method  which  serves  for  stifling  the 
chrysalis  of  mulberry,  as  well  as  tusser  and  other  wild 
cocoons,  there  are  two  chambers,  an  outer  and  an  inner 
chamber,  both  constructed  in  masonry.  The  dra%ving 
No.  1  shows  the  stifling  and  dryin;:  apparatus,  and  its 
dimensions,  by  .scale,  designed  for  1,000  kilogrammes  of 
cocoons. 

As  shown  in  the  said  drawing,  the  apparatus  con- 
sists of  one  chamber  (Bl)  within  which  is  constructed 
the  second  chamber  (B2)  separated  from  the  first  by  a 
space  (E)  and  connected  with  the  first  chamber  by  means 
of  valves  (HI  and  H2)  fixed  in  the  walls  (B2  and  H3)  in  the 
floor  (B'l)  and  in  the  ceiling  (F2)  of  the  inner  chamber, 
which  valves  are  opened  and  shut  at  will,  by  means  of 
handles  affixed  at  the  end  as  represented. 

The  chamber  (B2)oPthe  apparatus  is  fitted  with  shelves 
on  which  to  place  baskets  containing  the  cocoons,  with 
rails  on  which  to  run  trollej's  for  receiving  baskets  contain- 
ing cocoons  :  and  these  are  used  for  readily  supplying  the 
cocoons  to  the  apparatus,  and  for  the  same  purpose  doors 
are  constructed  at  one  end  of  the  apparatus,  or  both  ends  of 
it  if  preferred.  The  shelves  are  indicated  in  the  drawing 
No.  2.  as  (L2)  and  the  rails  and  trolleys  as  (LI).  By  hav- 
ing doors  at  both  ends,  much  time  is  saved  as  the  with- 
drawal of  cocoons  is  effected  at  one  end,  and  the  entry  of 
them  is  effected  at  the  other  end. 

The  arrangement  of  the  valves  allows  for  the  regula- 
tion of  the  ventilation   in  the   inner   chamber   from   all 
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sides  aad  in  all  parts  and  directions.  The  air  is  intro- 
duced into  the  apparatus  by  means  of  the  entrance  valve 
(He),  and  is  p:issed  out  by  means  of  valve  (Hs.)  The 
introduction  of  the  air  is  obtained  by  an  aspirator 
adapted  to  the  egress  valve  (Hsj  of  the  apparatus  or 
in  communication  with  any  large  chimney  of  the  works, 
serpentine  tubes  (I)  in  3  rows  communicating  by  means 
of  the  tap  of  the  tube  (Jl)  and  receiving  the  steam  directly 
from  a  boiler  give  the  necessary  heat  for  the  operation  of 
stifling  the  chrysalises  by  hot  air  ;  and  the  operation  of 
stifling  docs  not  exceed  45  minutes  and  the  complete 
desiccation  of  the  chrysalises  of  the  cocoons  is  accomplish- 
ed in  about  16  to  18  hours  for  the  mulberry  cocoons  and 
from  30  to  .3-5  hours  for  the  wild  cocoons.  This  system  of 
desiccation  is  patented  also  for  the  purpose  of  drying  any 
kind  of  merchandise  such  as  wool,  cotton,  starch,  tea,  to- 
bacco, &c. 

In  order  to  maintain  the  required  temperature,  the 
ventilation  is  regulated  by  means  of  the  valves  He,  Hs, 
HI,  H2,  H3,  as  many  or  as  few  of  which  can  be  opened 
or  closed  according  to  the  temperature  shown  by  the 
thermometer  to  be  suspended  in  the  chamber  (B2).  The 
proper  temperature  is  from  200"  to  210°  Fahrenheit. 

The  solvent  or  disintegrating  solution  is  used  only  for 
tusser  or  other  wild  cocoons,  not  for  mulberry  cocoons. 
It  consists  of  ordinary  potash,  natron  or  bicarbonate  of 
.soda,  wood-ashes  and  chrysalis  water  in  the  proportions 
indicated  in  the  specification  and  of  linseed,  castor, 
mustard  or  other  vegetable  oil. 

The  improvements  in  the  reeling  of  tusser  or  other 
cocoons  are  partly  shown  in  drawing  No.  3,  and  they 
consist  of  a  cylinder  or  roller  (H)  enveloped  or  covered 
with  broadcloth,  flannel.  India-rubber  or  other  similar 
m  iterial.  The  said  cylinder  (H)  is  damped  with  agglo- 
merating liquid  and  is  also  cleaned  by  means  of  the 
cylindrical  brush  (I).  When  the  cocoons  to  be  operated 
upon  arc  ready,  the  joined  thread  from  the  silk  of  the 
required  number  of  cocoons  are  j^assed  through  the 
"  chambon "  croisure  or  tavelettes  (which  are  made 
adjustable)  and  it  then  goes  to  the  reels  A,  which  may  be 
<  if  any  diameter.  The  .said  reels  can  be  turned  by  friction 
by  a  steam  engine  or  by  hand,  each  spinner  turning  his 
own  reel. 

Drawing  No.  4  represents  an  improved  a])paratus  for 
doubling,  t\vistin.j  and  reeling  the  raw  silk  or  tram. 

G.  De  p. 


RANGOON  DRAINAGE  PROJECT. 

{Continued  from  last  i-<sue.) 

Specifications  fou  Am  Comprrssors,  Stram    Engines  and 

BoiLEKS,  for  Sewerage   Works. 

Air  Compressors. 

The  Air  Compressors  to  be  of  the  type  known  as  Sturgeon's 
"  Trunk"  Air  Compressors,  with  Shone  and  Ault's  improve- 
luents  thereto. 

The  Air  Compressors  to  be  vertical,  on  strong  oast-iron  box 
standards,  .and  to  consist  of  two  single-acting  cylinders,  21^ 
inches  diameter,  bolted  securely  to  the  standards,  as  shown 
in  drawings,  and  tirtod  with  water  jackets  of  sheet  iron 
screwel  round  tlie  cylinders. 

The  cylinder  ends  to  be  movable,  and  to  act  as  outlet  valves, 
as  shown  in  drawings. 

The  two  single-acting  pistons  to  be  securely  bolted  together 
by  wrought-iron  piston  rods,  connected  to  a  centre  cross  head. 

The  pistons  to  be  fitted  with  cast-iron  piston  rings  pressed 
outward  with  spiral  springs. 

Tlie  inlet  valve  to  be  in  the  centre  of  the  pistons,  and 
connected  together  with  a  valve  spindle  in  such  a  way  that 
one  of  the  valves  must  always  be  open  when  the    other  is  shut. 

The  valve  spindle  and  inlet  valves  to  be  balanced  by  a 
spiral  spring,  just  supporting    the    weight  of  the  same. 

The  valve  spindle  to  be  gripped  by  a  friction  clutch  with 
lignum  vita;  bearings,  and  fitted  with  screws  in  such  a  way 
that  the  amount  of  friction  can  be  nicely  adjusted  while  the 
engine  is  running. 

The  piston  to  be  moved  by  two  wrought-iron  connecting 
rods  and  V)y  two  cranks  each  of    18  inches  throw. 


The  length  of  the  compressing  cylinders  to  be  such  as  to 
allow  the  pistons  3  feet  stroke  without  any  clearance  what- 
ever. 

Stfnm-  Engines. 
Each  pair  of  single-acting    air-compressing  cylinders  to   be 
fitted    with    a    double-acting,     horizontal,    compound    steam- 
engine  with  injection   condenser. 

The  high-pressure  cylinder  to  be  19  inches  diameter. 
The  low-pressure  cylinder  to  be  34  inches  diameter, 
lioth  cylinders  to  have  2  feet  stroke. 

The  piston  rods  to  be  of  Bessemer  steel  of  approved  special 
quality,  3|  inches  diameter  in  front  and  2^  inches  diameter 
at  the  back. 

The  cross-head  and  guide  to  be  made  in  one  piece  with  the 
piston  rod  as  shown  in  drawing. 

The  connectini;  rods  to  be  best  wrought-iron,  forked  in  the 
cross-head  end  and  with  the  crank  end  of  the  usual  marine 
type. 

The  connecting  rods  to  act  on  the  same  shaft  as  the  air- 
compressing  connecting  rods,  but  on  separate  cranks.  One  of 
these  cranks  to  ho  in  the  same  direction  as  the  air-com pressor 
cranks  ;  the  other  of  these  cranks  to  be  at  a  right  angle  to 
the  other  three. 

The  pistons  to  be  of  the  same  description  as  the  air-com- 
pressing pistons. 

Both  cylinders  to  have  their  sides  carefully  steam-jacketed. 
The  steam-jackeis  to  be  supplied  with  steiim  direct  from  the 
boiler  and  carefully  drained  by  the  most  approved  form  of 
steam  trap. 

The  low-pressure  cylinder  to  be  fitted  with  three-way  cock  ■ 
as  an  au.tiliary  starting  vavle  to  admit  boiler  steam  directly  I 
to  the  piston  for  starting  the  engine. 

The  slide  valves  to  be  moved  by  eccentrics,  and  both 
cylinders  to  have  separate  expansion  valves  on  the  back  of 
the  main  valve  formed  of  two  flat  plates  whose  distance  from 
each  other  can  be  altert'd  Viy  means  of  right  and  left  handed 
screw  threads  on  the  valve  spindle  to  bf)  adjusted  by  a  h.ind- 
wheel  on  the  high-pressure  and  nuts  on  the  low-pressure  cylin- 
der while  the  engine  is  running,  the  degree  of  expansion 
being  indicated  on  a  scale. 

The  bed-plate  of  the  engine  tj  bo  heavy  and  substantial,  2 
feet  deep,  the  top  2|  inches  thick,  the  bottom  having  a  strong 
rim  3  inches  deep  by  2J  inches  thick,  all  round  the  rest  of  the 
bed-plate  to  be  J  of  an  inch  thick. 

The  bedplate  to  be  securely  bolted  to  a  stone  and  brick- 
work foundation  by  strong  wrought-iron  foundation  bolts,  of 
the  best  quality,  1^  inches  diameter,  and  the  bed  plate  to 
have  strong  substantial  lugs  to  receive  them. 

The  engine  to  have  a  pendulum  governor  that  will  prevent 
excessive  speed,  but  not  to  act  under  100  revolutions  per  mi- 
nute, the  normal  speed  being  50  revolutions,  the  speed  of  the 
engine  being  regulated  entirely  by  the  pressure  of  the  air  in 
the  mains  ;  this  pressure  acting  on  a  pressure  governor  which 
closes  an  equilibrium  throttle  valve,  so  that  the  greatest 
variation  of  pressure  in  the  mains  should  never  amount  to 
more  than  two  pounds  per  square  inch. 

The  main  shaft  to  be  of  the  best  approved  description  of 
Bessemer  steel,  7  inches  diameter,  having  four  cranks,  two 
for  air  compressor,  with  18  inches  throw,  and  one  for  each 
of  the  steam-engine  cylinders,  with  one  foot  throw,  as 
described  above. 

Each  set  of  engines  and  compressors  to  be  fitted  with  two 
fly-wheels  8  feet  diameter,  and  weighing  about  one  ton  each. 

The  condenser  to  be  fitted  with  an  air  pump  driven  from 
the  main  shaft  by  a  10-inch  pulley  and  belt.  The  air  pump 
cylinder  to  be  14  inches  diameter,  single-acting,  with  G-inch 
stroke. 

All  circular  joints  in  the  engines  and  compressors  to  be 
ground  together  with  emery,  so  as  to  fit  steam  and  air-tight 
without  any  packing  whatever. 

All  bolts,  screws,  and  studs  to  be  of  best  Swedish  iron. 

All  parts  of  the  engines  and  compressors  to  be  fitted  with 
the  greatest  care,  and  to  be  of  the  best  materials. 

The  engines  and  compressors  must   be  fully   erected  in  the 
contractor's  workshop,  and  tested  with  steam  to  the   satisfac- 
tion of  the  engineers  before  delivery. 
Steam  Boilers. 

For  each  set  of  engines  and  compressors  one  Lancashire 
boiler  has  to  be  provided,  26  feet  9  inches  long  over  all  ;  the 
boiler  shell  6  feet  6  inches  diameter,  with  two  internal  fluea 
each  30  inches  diameter. 

The  grate  to  be  7  feet  long. 
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Eao)i  of  the  iutfnuU  flues  to  be  titU-d  wiih  T  GiiUoway 
tubes  ns  shown  in  drawing. 

The  l>oilpr  is  to  havp  a  steam  domft  34  inches  diameter  and 
42  inches  hiph,  to  lie  provided  witii  2  safety  valves,  jjunnietal 
stop  valve,  I. low-ofl"  cock,  2  cauge  glasses,  1  pressure  gauge 
•with  flange  for  applyinjj  a  control  pressure  gau^-e,  and  to  liavc 
all  the  Wst  usual  tittin^s. 

Tlie  front  end  of  the  lioiler  to  be  set  back  9  inches  in  tlie 
shell  and  the  space  to  be  tilied  with  silicate  coiton  or  other 
non-conducting  uiateriais,  as  the  Eii:;iiieers  may  approve. 

The  end  of  the  boiler  to  be  covered  by  an   easily-reaiovable 
"plate  of  sheet  iron,  over  which  the  fittings  project. 

The  fire  doors  to  have  paned  edges  so  as  to  (it  air-tight. 

The  ashpit  to  be  closed  air-light  by  a  movable  lid. 

Each  boiler  to  have  the  usual  dampers  at  the  end  of  the 
two  upper  side  flues. 

The  main  flue  to  be  fitted  with  one  damper  closing  both 
boilers  towards  the  chimney. 

The  l)oilers  to  be  of  the  best  wrought-iron  plates.  The 
fire-box  of  Lowmoor  iron. 

All  rivet  holes  to  be  drilled  in  their  places. 

E«ch  boiler  to  have  two  seoarate  feed  pumps,  each  to  sup- 
ply 300  gallons  of  water  per  hour. 

The  man-hole  cover  to  be  of  wrought-iron,  and  the  ninn- 
hole  to  iie  surrounded  bv  a  stron"  wrought-iron  ring  riveted 
to  the  boiler  shell. 

The  boilers  to  stand  a  working  pressure  of  SOlbs.  per 
square  inch  above  the  atmosphere,  and  to  be  in  every  respect 
of  the  l)est  material  and  workmanship. 

{To  he  continued.) 


PUNKAHS  : 

A  Lecture  nKCKXTi.Y  dki.ivkiikd  at  Bombay. 

Bv  J.  Wallack,  C.E. 

The  function  of  a  punkah  is  to  cau-e  a  current  of  air  to 
pass  the  human  body  so  that  the  animal  heat  may  escape 
more  rat>idly.  This  has  nothing  to  do  with  ventilation  :  fi^r 
if  the  punkah  were  used  in  a  closed  room,  it  would  still 
produce  a  cooling  eff^ect  on  the  skin. 

Let  us  for  a  moment  examine  into  what  takes  place  in 
this  operation,  for  a  clear  idea  of  the  cause  of  our  sensations 
of  heat  is  absolutely  necessary  to  enable  us  to  go  directly  to 
the  simplest  and  best  f.irm  of  remedy.  The  heat  we  feel, 
and  which  sometimes  renders  us  unfomfortal)le,  is  produced 
within  ut  by  ihe  slow  combustion  of  the  food  we  eat. 

This  heat  continues  to  escape  from  the  whole  surface  of 
the  body  during  the  whole  lifetime,  and  if  anything  occurs  to 
arrest  it  to  any  great  extent  the  result  is  fatal. 

In  cold  weather,  and  especially  when  there  is  much  wind, 
the  animal  heat  escapes  very  rapidly  from  the  body,  and 
extra  clothing  is  used,  not  for  any  heat  it  imparts,  but 
simply  because  it  interrupts  the  escape  of  the  heat,  and 
thus  maintains  the  t«'mperature  of  the  skin, — that  part  of 
us  which  is  most  sensible  of  change  of  temperature.  It  is  a 
wonderful  fact  that  the  heat  of  the  interior  of  the  body  varies 
very  little  in  a  healthy  man  between  India  and  Greenland. 

The  skin  may  bear  a  good  many  degrees  of  change  of 
temperature  with  impunity,  but  the  blood  will  only  sufi'er 
H  very  small  variation  from  the  normal  temperature  of  98 -V 
Fahrenheit  without  serious  consequences. 

Well,  to  keep  the  skin  at  an  agreeable  temperature  in 
India  wo  generally  wear  a  minimum  of  clothing,  and  when 
there  is  no  breeze  we  try  to  produce  one  with  the  punkah. 

The  escape  of  animal  heat  from  the  body  forms  a  subject 
which  is  much  more  complicated,  and  much  more  important 
than  the  one  we  have  met  to  consider,  but  it  is  imoossible 
within  the  limits  of  our  time,  to  refer  to  it,  except  in  the 
measure  that  is  strictly  necessary  to  elucidate  the  principles 
that  should  control  Ihe  construction  of  the  punkah. 

It  has  often  been  said  that  every  engineer  on  his 
arri\-al  in  India  sets  about  improving  this  useful  ap- 
paratus, but  if  we  may  judge  from  the  endless  variety  of 
forms  which  may  I>e8een  in  shops  and  oflices,  in  public  and  in 
private  buildings,  no  general  principle  of  construction  lias 
been  recognised,  and  the  punkah,  as  we  see  it,  seems  to 
depend,  for  its  form,  more  upon  the  taste  of  the  workman  who 
makes  ic  than  on  anything  else. 

We  shall  begin  by  directing  our  attention  to  the  suspended 
punkah,  which  is  usually  hung  from  the  ceiling,  and  put 
in  movement  by  a  cord.  The  object  of  this  class  of  punkah 
is  to  produce  a  downward    current   of  air  by  swinging  to   and 


fro,  nnd  the  best  punkah  is  the  one  which  throws  downwards 
the  greatest  quantity  of  air  with  the  smallest  applied  force. 

The  swinging  punkah  is  one  of  the  simplest  forms  of 
mechanism  ;  it  can  be  fitted  up  with  the  most  primitive  ma- 
terials, an<i  however  badly  made  it  will  always  have  some 
eflecc.  This  fact  has  its  good  and  its  h\u\  asf)ecls;  it  brings  a 
certain  comfort  within  the  reach  of  all,  but  it  r(Uuoves  a  great 
part  of  that  uiCt'Stity,  whicli,  as  we  all  know,  is  ihe  mother 
of  invention. 

There  are  some  very  import.int  natural  laws  which  are 
illusirated  in  the  punkah  The  iirst  is  that  which  governs 
the  moveiiiont  of  the  pcndiihiui.  The  tmniher  of  swings  it 
makes  per  minute  liepeiuis  on  the  length  of  the  sus()eiiding 
cords  ;  a  peniiuluni  three  feet  long  will  swing  G2.^  times  per 
minute  and  a  pendulum  six  feet  loi;g  will  swing  44|  times 
per  minute  : — whether  the  swings  are  long  ones  or  short  ones 
the  nuniber  per  minute  is  still  the  same.  Ycu  cannot  therefore 
alter  the  natural  rate  of  movement  of  a  punkah  unless  you 
pull  it  at  both  sides. 

The  next  law  is  that  which  determines  that  the  angles  of 
incidence  and  of  rellection  are  equal.  This  in  simple  lan- 
guage means  that  it  is  useless  to  e.xpect  a  good  downward 
current  of  air  from  a  .slow  moving  and  heavy  punkah,  with  long 
suspending  cords  which  keep  it  nearly  always  in  a  vertical 
position  to  its  plane  of  movement.  Striking  the  air  squarely 
as  it  does  in  its  foreward  and  backward  movenu'iit,  it  tlirows 
almost  as  much  air  upwards  as  downwards,  and  of  course 
all  the  air  that  is  propelled  in  any  other  than  a  downward 
direction  represents  just  so  much  power  wasted. 

One  more  law  and  then  we  may  proceed  to  demonstration. 

As  the  air  weiL'hs  •0721bs.  per  cubic  foot  at  82°  Fahrenheit, 
and  as  a  consideral'le  quantity  of  air  is  put  in  motion,  the 
power  required  to  drive  a  punkah  depends  upon  the  quantity 
of  air  it  puts  in    motion  in  a  given  time. 

The  ufefnl  efftct  is  a  separate  matter ;  it  depends  on  the 
amount  of  air  thrown  in  a  downward  direction. 

To  summarize  :  all  punkahs  of  the  sanii!  size  or  surface,  and 
going  at  the  same  speed,  require  tlie  same  amount  of  pulling. 
The  best  one  is  that  which  will  throw  down  uiore  air  than  any 
other  of  the  same  size. 

To  obtain  the  greatest  result  from  the  power  expended  in 
driving  it,  the  punkah  should  be  placed  as  near  as  possible 
to  the  person  to  be  cooled,  as  the  loss  of  effect,  due  to  distance, 
increases  not  in  direct  ratio,  but  in  proportion  to  the  square 
of  the  distance  between  punkah  and  perbon.  If,  Ht  two  feet 
of  distance,  he  receives  one-eightli  of  the  total  efTect,  he  will 
at  four  feet  of  distance   obtain  only  one-thirty-second  part. 

In  practice  the  punkah  should  just  clear  his  head  when 
standing,  and  the  weighting  of  the  curtain  should  be  of  some 
yielding  material  so  as  not  to  damage  any  person  who  might 
stand  in  its  course. 

We  shall  now  proceed  to  examine  several  forms  of  punkah, 
alj  made  to  the  same  size,  and,  for  purposes  of  comparison,  we 
shall  drive  them  all  at  the  same  speed.  And  in  order  that 
their  effects  may  be  visible  to  you,  I  have  prepared  an  indica- 
tor which  re.^einbles  more  than  anything  else  the  keyboard 
of  a  piano.  It  consists  of  a  series  of  balanced  levers  with 
blades  or  keys  attached  forming  a  keyboard  four  feet  long. 
The  levers,  each  three  feet  long,  are  delicately  hung  on  fine 
brass  centres,  and  each  lever  is  counterbalanced  by  a  weight 
hung  in  a  vessel  of  water,  which  acts  as  a  hydraulic  break, 
and  checks  any  spasmodic  movement  in  the  apparatus. 

On  the  end  of  each  blade  is  fixed  a  disk  of  white  Bristol 
board  four  inchas  in  diameter  forming  a  row  -which  faces  the 
audience. 

This  apparatus  is  so  sensitive  that  a  slight  change  in  the 
humidity  of  the  atmosphere  is  snflicient  to  throw  it  out  of 
balance. 

The  power  required  to  drive  a  punkah  is  nearly  al 
due  to  the  resistance  of  the  air  ;  that  part  due  to  the  force 
of  gravity,  and  the  friction  of  the  suspending  joints,  is 
scarcely  worth  counting.  We  may  readily  observe  the  effect 
of  the  resistance  of  the  air  by  swinging  two  pendulums  of 
equal  lengths  and  having  each  a  largo  cardboard  disk 
attached.  One  of  the  disks  shall  present  its  edge  to  the 
line  of   movement  and  the  other  its  face. 

(Exp.  1.)  They  are  now  swinging,  and  being  both  of  the 
same  gravity  length,  they  should  swing  together,  and  for  an 
equal  length  of  time.  'I'his  they  would  do  in  a  vacuum,  bjt 
you  have  already  observed  that  one  of  them  is  lagging  and 
will  evidently  soon  come  to  a  standstill.  It  is  the  one  facing 
the  air. 
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If  punkahs  w(;re  pullej  from  hot!)  sides  thc-y  might  be 
made  very  much  ligliter  tlian  tliey  are  at  present,  but  for  the 
sake  of  simplicity  a  single  pull  is  preferred.  They  must  there- 
fore be  made  of  such  a  weight  that  they  will  swing  nearly 
as  far  on  the  opposite  side  as  they  are  pulled  on  the  near  side  ; 
any  greater  weight  is  useless  and  only  serves  to  wear  out  the 
suspending  cords,  which,  by  the  way,  are  nearly  always  too 
numerous    and  too  thick   for   their  purpose. 

iKxi'.  2.)  Here  is  a  panel  punkah  wliich  we  shall  try  to 
use  without  the  customary  swing  bar.  It  is  of  calico  stretch- 
ed on  a  light  wooden  frame,  and  you  will  be  able  to  .judge 
if  it  swings  equally  on  each  side  of  tlie  post  which  supports  it. 
The  irregularity  of  its  movement  shows  that  it  is  too  light,  so 
•we  shall  add,  by  way  of  liwing  bar,  a  bar  of  round  iron  one  and 
a  quarter  inch  thick. 

{Exp.  3.)  It  is  now  swingins;  regularly,  and  experiments 
have  already  proved  that  the  swing  bar  should  not  be  lighter 
ihan  this  one  which  weighs  four-and-a-sixtli  lbs.  per  foot  of 
length.  Iron  is  the  best  material  for  this  purpose,  as  it  offers 
the  smallest  surface  to  the  resistance  of  the  air.  The  lengtli 
of  the  suspending  cords  is  usually  a  matter  of  accident  in  the 
construction  of  a  punkah,  but  a  little  attention  to  the  subject 
will  soon  convince  us  that  it  is  one  of  tlie  most  important 
considerations. 

The  iimit  of  movement  of  a  punkali  is  to  be  found  in  the 
man  who  pulls  it.  TvCMty-four  pul's  a  niinur.e  of  a  length  of 
j(3  inches  give  in  practice  a  speed  of  168  linear  feet  to  the 
punkah  curtain  This  speed  is  found  to  produce  a.  current  sufK- 
cientiy  rapid  for  practical  purposes  and  twenty-four  pulls  or 
lieat-s  per  minute  correspond  to  a  lengtli  of  suspending  cord  of 
liftv  inches.  This  length  we  shall  adopt  as  the  standard  length 
for  the  comparative  experiments  we  are  aliont  to  make,  and  a 
length  of  nine  inches  shall  be  adopted  as  the  distance  from 
the  keys  of  the  indicator  to  the  lower  edge  of  the  punkah 
curtain. 

(To  be  crmtiiincd.) 


NOTES  FROM  HOME. 

{Fran  (lur  oicn  Correspondent.) 
The  development  of  the  material  resources  of  Ireland  by 
means  of  Public  Works  was  referred  by  the  Government  to 
-a  Royal  Commission,  which  was  constituted  in  October  last. 
Three  main  subjects  were  referred  to  this  Commission, 
namely  :  —  (1 )  D>iep  sea  rishin;;,  and  the  liarbours  and  commu- 
nications needed  for  it.  (2)  Arterial  drainage,  with  special 
reference  to  the  three  great  cases  of  the  Shannon  in  the  West, 
the  Barrow  in  the  Soutli,  and  the  ]>:inn  in  the  North.  (3)  Rail- 
ways— the  management  of  existing  lines,  and  the  provision 
of  extension*.  The  Commis-iion  commenced  with  the  question 
of  arterial  drainaire,  which  conlil  be  considered  in  mid-winter 
better  than  the  Harbours.  They  have  personally  inspected 
tlie  basins  of  the  Shannon,  the  J5arrow  and  the  Cann, 
besides  other  districts  where  important  arterial  drainage 
works  exist,  and  have  taken  a  consideralile  amount  of  evi- 
dence on  these  special  cases  and  on  the  general  question 
of  arterial  drainage.  A  report  is  expected  from  the  Commission 
before  Easter  on  this  branch  of  their  irquiries.  After  tlie 
question  of  arterial  drainage  the  Commission  will  take  into 
consideration  the  question  of  Railways,  about  which  so  much 
interest  is  felt  in  Ireland,  and  thence  to  that  of  deep  sea 
fisheries. 

(Jas  has  been  done  away  with  at  Taunton  (Somersetshire) 
where  a  private  firm  has  entered  into  a  contract  to  liglit  the 
town  b)'  electricity  and  oil,  commencing  the  work  with  the 
New  Year.  The  progress  of  electric  lighting,  however,  lags 
much  in  England  in  the  march  of  improvement — caused  by  the 
Act  of  Parliament  limiting  the  period  of  concession  for  public 
lighting  to  twenty-one  years.  Other  and  even  more  serious 
restrictions  upon  the  new  form  of  enterprise  are  those  which 
declare  that  at  the  end  of  this  insufficient  term  of  concession 
the  properties  can  be  taken  over  by  corporations  or  municipal 
bodies  at  the  then  value  of  the  working  machinery.  Conditions 
such  as  these  impose  an  absolute  bar  to  obtaning  capital  for 
public  lighting  by  electricity.  With  an  alteration  in  these 
terms  or  an  extension  of  the  time  of  purchase,  we  should 
again  see  electric  lighting  to  the  fore,  and  the  companies 
now  languishing  in  a  more  flourisliing  condition  with  ample 
work  on  liand. 

Space  will  only  permit  me  briefly  to  refer  to  a  paper 
recently  rfad  before  the  iMining  Association  and  Institute 
of  Cornwall  by  iMr.  J.  J.  I'.eringer  in  whicii  the  author 
proposes  u  school  of  mines  in    Cornwall,   conihining  practical 


with  technical  education,  the  studies  going  over  four  years. 
He  recommends  a  curriculum  eujbracing  mathematics  and 
chemistry  to  be  divided  as  follows: — I.  Subjects  that  may 
be  grouped  round  mathematics.  For  the  tirst  year,  plane 
and  solid  geometry.  Second  year,  building  construction  and 
theoretical  mechanics.  For  the  third  year,  machine  draw- 
ing with  steam  and  applied  mechanics.  11.  Subjects  grouped 
with  chemistry.  For  the  first  year,  inorganic  chemistry, 
magnetism  and  electricity,  and  in  the  laboratory  elementary 
analysis.  Second  year,  niint^ralogy,  geology,  with  advanced 
analysis.  Third  year,  metallurgy,  quantitative  analysis.  The 
technology  of  mining,  the  raising  and  dressini,'  of  ores,  should 
be  taken  in  the  third  and  fourth  years.  All  tlie  classes  should 
be  evening  cla.sscs  and  should  be  worked  on  the  assumption 
tliat  during  the  day  the  student  is  engaged  at  liis  usual 
occupation.  The  principal  advantage  claimed  by  the  author 
over  the  existing  curriculum  was  the  slow  and  gradual 
growth  over  a  forced  one  as  at  present.  In  the  discussion 
which  followed  the  present  lack  of  knowledge  among  some 
who  conducted  mining  operations  was  referred  to  and 
several  practical  speakers  spoke  in  favour  of  the  scheme 
propounded  by  the  author. 

With  regard  to  tramways,  a  recently  published  report  states 
that  the  cable  tramway  at  Highgate  seems  to  work  satis- 
factorily, but  although  this  is  the  case  tliisparticular  system  does 
not  apuear  to  grow.  The  same  report  states  that  the  North 
London  Tramway  Company  have  adopted  steam  as  the 
motive  power  on  their  lines  running  from  Stamford  Hill  to 
Ponders,  and  and  since  the  opening  in  April  188.5  no  serious 
accident  has  been  reported.  In  November  the  line  was  extend- 
ed to  Finsbury  Park.  The  use  of  steam  seems  to  have  given 
satisfaction.  An  Exhibition  is  to  be  held  in  Paris  during 
the  coming  summer  months  in  celebration  of  the  French  Rail- 
way Jubilee.  The  exhibits  are  to  include  every  conceivable 
thing  in  connection  with  Railways  from  surveying  instruments 
to  locomotives — classified  into  eight  groups  in  which  the  ar- 
rangement of  railway  stations,  and  examples  of  rolling-stock, 
the  management  and  equipment  of  railways,  electric  signals, 
brakes,  and  the  general  working  of  the  staff,  rates  of  freight, 
and  carriage  of  produce,  tramways  and  road  locomotives  find 
a  place.  An  influential  meeting  is  to  be  held  in  London 
next  week,  when  the  chair  will  be  taken  by  the  President  of 
the  Institution  of  Civil  Engineers,  to  liear  detailed  explana 
tions  of  the  arrangements  in  contemplation  for  obtaining  the 
best  results  from  this  Exhibition. 

At  the  opening  meeting  for  the  year  of  the  Society  of  Tele- 
graph Engineers  and  Electricians,  held  yesterday  at  the  Institu- 
tion of  Civil  Engineers,  feeling  allusions  were  made  to  the  loss 
the  Society  had  sustained  in  the  death  of  Sir  Francis  Bolton,  one 
of  the  Vice-Presidents  and  founders  of  the  Society.  Professor 
Hughes  inducted  the  new  President,  Sir  Charles  Bright,  into 
the  chair,  who  delivered  his  inaugural  address.  In  this  the 
author,  after  glancing  at  tlie  rapid  prosrress  of  the  Society,  pro- 
ceeded to  review  tlie  liistory  of  utilization  of  tlie  telegraph,  com- 
mencing with  its  use  in  connection  with  Railways,  when  in  1837 
soon  after  Sir  Charles  Wheatstone  secured  his  patent,  permission 
was  given  by  the  Directors  of  the  London  and  Birmingham 
Railwav  to'lay  down  the  wires  between  Euston  Square  and 
Canibden  Town  Station,  whicli  was  the  first  practical  realisa- 
tion of  the  electric  telegraph  in  its  application  to  Railway  work- 
in-T.  The  President,  whose  name  is  so  honourably  associated 
with  subnnirine  telegraphy,  gave  an  account  of  his  experiments 
to  prove  the  possibility  of  sending  messages  across  the  Atlantic. 
He  had  wires  connected  up  backwards  and  forwards  between 
London  and  ^lanchester  so  as  to  form  a  continuous  circuit 
of  a  length  equal  to  that  of  a  telegraph  cable  between  Ire- 
land and  Newfoundland  or  more  than  2,000  miles,  and  adopted 
the  method  of  using  a  succession  of  opposite  currents  which 
he  had  previously  found  to  be  successful  with  the  magneto- 
electric  instruments  he  had  previously  tised.  By  such 
means  in  October  l8.jG  he  was  enabled  to  send  270  signals 
per  minute  through  this  continuous  circuit.  Sir  Charles 
then  goes  on  to  uive  interesting  particulars  of  submarine 
cables  which  followed  on  the  Atlantic  one,  both  as  to  their 
manufacture  and  their  laying.  With  respect  to  the  latter 
reference  was  niadi;  to  the  exirein(>  practical  importance  of 
soundings,  instancing  the  oceanic  shoals  discovered  in  the 
layinu  of  the  Canaries' cable.  Sir  Charles  then  reviewed  the 
taking  over  of  the  telegraphs  by  the  (iovennnenr,  vefuting  the 
idea  that  an  improvident  bargain  was  made,  and  concluded 
his  address  by  a  comparison  of  tarifl's  and  messages  for  the 
p«ct  thirty  yeara. 
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^lic  6ii5tttes. 


PUBLIC  WORKS  DKPARTMENT. 
India,  February  12,  1887. 

Sirditr  Bahadur  Bhagiit  Singh,  Executive  Engineer,  3r<l  grade, 
«ub.  pn>.  tern.,  Rajputaua,  is  tninsferred  to  Buruin  Provincial  Es- 
tAhishnient. 

Public  Works  IVpartment  Xotific.ition  dated  2')th  January 
18S7,  transferring  Mr.  \V.  Wiseman,  Executive  Engineer,  tempo- 
r^rilv  fn>m  the  Eit.tblishinent  under  the  Director-General  of 
Bailiravg  to  the  Burma  Provincial   Establishraent,  is  cancelled. 

Mr.  i*.  B.  Uobert-!,  E.\ecutive  Engineer,  2ud  grade,  State  Kail- 
iray,  ia  transferred  temporarily  to  Burma  Provincial  Establish- 
ment. 

ilUitiiry  Workii  Department. 

Lieutenant  T.  F.  B.  llenny-Tailyour,  R.E.,  Asiiistant  Engineer, 
Sud  giWie,  ptissed  the  examination  for  promotion  to  1st  grade 
on  thr  1st  January  1887. 

Lieutenant  T.  F.  B.  Renny-Tailyour,  R.E.,  Assistant  Engineer, 
2nd  j;ra<le,  passed  the  colloquial  e.xamination  in  Hindustani  on 
th«  3rd  January  1887. 

Lieutenant  E.  Townshend,  K.E.,  Assistant  Engineer,  1st  grade, 
passeil  the  Dei)artmenul  Standard  E.xaminatiou  on  the  23i-d  Janu- 
ary 1387. 

Divctor-GeHPral  of  Itatl irai/i'. 

Mr.  G.  T.  St.  A.  Nixon,  .\siistant  Engineer,  1st  grade,  is  granted 
bv  Her  Majesty's  Secretary  of  State  for  India,  extraordinary  leave 
-without  pay  for  two  mouths  in  continuation  of  tlie  leave  previous- 
ly gi-anted  to  him. 

"  Director-General  of  Railways'  Notification,  posting  Mr.  P.  15. 
Koberts,  Executive  Engineer,  2nd  grade,  to  the  Toui-.ghoo-Manda- 
lav  Extension  of  the  Burma  State  Railway,  is  cancelled. 

Mr.  W.  Wiseman,  Executive  Engineer,  2nd  grade,  ia,  in  the 
interests  of  the  public  service,  transferred  from  the  Sind-Sagar 
State  Railway  to  the  Tounghoo-Maudalay  Extension  of  the  Burma 
State  Railway. 

Mr.  A.  Biernacki,  class  II.,  Superior  Revenue  Establishment  of 
State  Railways,  Locomotive  Department,  is,  on  return  from  fur- 
lough, posted  to  the  North-Western  Railway. 

Burma,  February  5, 1887. 

Mr.  A.  H.  BroUn,  Assistant  En;,'ineer,  2nd  grade,  is  transferred 
from  the  Tounffoo  to  the  Pegu  division. 

Mr.  J.  C.  Wyatt,  Executive  Engineer,  4tli  grade,  sub.  'j"'"- 
tem..  is  transferred  from  Upper  to  Lower  Burma  and  is  posted  to 
the  Tharrawadily  divi.-ion. 

From  and  after  the  1st  instant  the  Ningyan  Division,  Upjier 
Burma  circle.  Public  Works  Department,  is  transferred  to  the 
First  circle  of  superintendence,  Lower  Burma. 

N.-W.P.  and  Oudh,  February  12, 1887. 

BiiUdingx  nnd  llond*   Brancli.   , 
Mr.  A.  R.  Sutherland,  Assistant  Engineer,  1st  grade,  at  present 
nttached  to  the  Railway  Brancli,  is  [.'ranted  furlou-;!!  for  18  months 
■with  effect  from  the  25th  March  1887,  or  subsequent  date, 

Madras,  February  8, 1887. 

The  aervices  of  the  undermentioned  oltii-er  and  subordinates  are 
place<l  temiKirarily  at  the  disposal  of  the  Government  of  India  for 
employment  in  Burma  : — 

jilr.  .1.  D.  Grant,  Executive  Engineer,  Ist  grade,  .sub.  p-o.  tern. 

Mr.  E.  Taylor,  Su|iervisor,  1st  grade. 

Mr.  U.  N.  .Toyce,  Supervi.-ior,  2nd  grade. 

The  following  intimation,  received  from  the  Secretary  of  State,  is 
published  : — 

Mr.  .7.  M.  Span,  Executive  Engineer,  State  Railway  Surveys 
Madnu*,  is  permitted  to  return. 

Bombay,  February  10,  1887. 
Rao  Balmdur  P.    P.    t.'liandanani,   L.C.E.,    Executive   Engineer, 
4th    trade,    is   ap[wiiited  to  act   ajt   Executive  Engineer,   Kanara, 
<luring  the  alwence  of  Captain  Lister,  RE.,  on   privilege    leave,   or 
until  further  orders. 

Central  Provinces,  February  12, 1887. 
Two  moiitliH  anil    twelve   d.iys'    piivilege    leave,  is    granted  to 
Mr.   J.    B.   Chiirmide.     Assistant     Engineer,  Wardha   Coal  State 
Hailway,  with  etfect  from  the  Ist  current  or  such  subsequent  date 
a<  he  may  avail  himself  of  it. 

Bengal,  February  16, 1887. 

Mr.  .T.  C.  Mills,  Assistant  Engineer,  Ist  grade,  Assam-Reliar 
State  Itailway,  passed  the  Ix>wer  Standard  Examination  in 
Iliiidnstaui  on   the  3rd  January  1887. 

Ettubluliiiient —  Oeneriil. 

Mr.  J.  A.  Dereiiish,  Aasistant  Engineer,  attached  to  the 
Darje«-ling  Division,  passed  the  examination  in  Hindustani  by  the 
Ijower  Sundard  on  the  Sth  July  1886. 

EUahlui/i  nient — Irriga  tion. 

The  service*  of  Mr.  .1.  If.  Apjohii,  Executive  Engineer,  1st 
grade  are  placed  at  the  disjKjsal  of  the  Commissioners  for 
making  improt-ements  in  the  Port  of  Calcutta,  for  employment 
as  Superintending  En:;ineer  on  the  new  Docks  and  otliei"  Port 
Trii.''t  works,  during  the  absence,  on  furlough,  of  Mr.  W.  Duff 
Bruce,  Vice-Chairroau  of  the  Port  Commissioners,  or  until  furllier 
order*. 


Mr.  A.  Hayei!,  Executive  Engineer,  is  transferred  from  the 
Oiissn  to  the  Soutli-Western  Circle,  and  api)oiMted  to  hold  charge 
of  the  Bijla.sore  Division,  (■('<;(•  Air.  J.  H.  Apjohn,  Executive 
Engineer,  lent  to  the  Calcutta  Port  Trust. 

Mr.  J.  T.  Boase,  Executive  Engineer,  4rth  grade,  temporary 
rank,  attached  to  the  Buxar  Division,  is  transferred  from  the  Sone 
to  the  Dri.ssa  C'ircle.  and  ajjpointed  to  liold  charge  of  the 
Aquapada-.Tajejiore  Division,  rice  Mr.  A.  Hayes,  transferred  ta 
the  South-Westein  Circle. 


inliian  (giiginceviiig  |3atent  Jicgistcv. 


Specific.\tioxs  of  the  undermentioned  inventions  liave  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Houie 
Department : — 

February  10,   1887. 

X25  of  1883. — James  Tliorne  Roe,  of  3,  Karlstield  Villas,  lijilliam 
Park  Road,  in  the  County  of  Surrey,  England,  En- 
gineer.— for  ii)i/iron7)ieHfx  lii  apjmratiii'  for  ronvecf- 
iiit/  to(jftli<r  or  roujt/iiif/  atitl  unrovplinii  llaihrai/ 
mitfons  and  other  rvhirlt:!*. 

133  of  1833- —Charles  I'otter,  Agent,  of  47,  fireek  Street,  Stockport, 
in  the  County  of  C'hesliire,  Kingdom  of  (ireat 
Britain. — For  improremmtH  in  the  method  of  and 
mitini  for  rentilatiiig  hatt,  litlinitu  or  other  Mmilar 
head  rorfr'tii^^". 

190  of  1888, — Isolds  Holhnann,  Engineer,  of  Vienna,  in  the  Empire 
of  Austria. — For  iiiiproremeids  in  the.  mrlhod  of  ami 
utarhings  for  seirinij  tia(ft<,  ^r;/'/.-*  a7/d  the  tike. 

193  of  1888. —  Richard  Welsted  Day,  of  103,  Patrick's  Street,  in  the 
City  of  Cork  and  United  Kingdom  of  (Jreat  Britian 
and  Irelanil,  Saddler  and  Harness-maker. — For  im- 
prore/iienlx  in  earrnxje  and  ijir/  and  other  harne-''.'', 
22  of  188'7. — William  Jackson,  Engineer,  of  Thorn  Grove,  Aberdeen, 
Scotland. — For  improvements  in  machinery  for  rolling 
tea  leares. 


SELECTED  ABSTRACTS  OF  KECENT  INDIAK  SPECIFIC ATIONS. 

A    construction    of  Lock   Nut.— u    (1887). -,S'ow)He/    De    la 

Orani/e.  W'iltinnin.  Relates  to  ii  construction  of  nuts  for  screw  bolts, 
in  such  a  nmnncrthat,  when  tliey  are  .scrcM-ed  upon  their  bolts  they  are 
not  liable  to  become  loosened  or  unscrewed  l)y  vibration.  This  inven- 
tion is  applicable  not  only  to  new  nuts  as  they  are  made,  ))ut  aUo  to 
old  nuts,  even  after  they  have  Ijcen  in  use.  For  this  purpo.'^e,  the  nut  is 
tapped  witli  ii  tbrcail  suitable  in  diameter,  form,  .size,  and  pitch  to 
the  bolt  which  it  has  to  fit,  and  tlien  preferably  near  that  end  of 
the  nut  which  is  to  be  the  outer  end  when  it  is  screwed  on  the  bolt, 
pressure  is  api)lie<l  to  the  si<les  of  the  nut  or  a  moderate  blow  such 
as  will  force  the  metal  .sliglitly  inwards.  This  may  lie  applied  only 
to  two  opposite  sides,  or  it  may  be  applied  to  the  four  .sides  of  a  square 
nut  or  to  the  six  sides  of  a  bexagor.al  nut,  or  to  tv.o  or  three  of  those 
sides.  The  elTect  of  this  lateral  squeezing  of  the  metal  is  slightly  to 
deform  the  circular  bole  of  the  nut,  flattening  parts  of  it,  so  tliat 
when  tlie  bolt,  which  freely  enters  the  init  and  screws  freely  along  part 
of  its  depth,  reaches  the  slightly  deformed  part  of  it.?  hole  it  becomes 
tightly  gripped  by  that  part  of  the  nut,  and  the  nut  when  it  is 
screwed  home,  has  so  finn'  a  bold  of  the  bolt  that  it  is  not  liable 
to  become  loosened  or  unscrewed  b}'  vibration. 

Method  of  and  Apparatus  for  Lighting  Railway  Trains  or 
Tramways  by  Gas.  -loo   (i8Sfl).  — ir)7;;i'»w  TSennit  itirimaii.    The 

gas  is  ))n)duce(l  by  distinctive  distillation  of  parafKn  oil  in  retorts. 
It  is  cleared  of  its  tar  and  inqiurities,  collected  in  a  gasometer  and  com- 
pressed by  pumping  into  a  reservoir  where  it  is  retained  under  consid- 
erable pressure,  such  as  that  of  10  atmospheres,  until  it  is  reqm'red 
for  use.  Each  carriage  of  the  train  that  is  to  be  lighted  is  provided 
with  a  small  reservoir,  which  is  charged  uj)  to  a  pressm-e  of  about  G 
atmospheres  by  connecting  it  by  a  flexible  tube  to  a  main  leading  from 
the  reservoir  of  compressed  gas.  This  charging  is  efl'ected  from 
time  to  time,  usually  twice  or  thrice  weekly,  while  the  train  rests  in  the 
neighbourhood  of  the  gas-works.  In  cases  where  it  is  inconvenient  to 
charge  a  train  near  the  gas-works,  reservoirs  mounted  on  trucks  are 
charged  from  the  main  reservoir  at  the  gas-works,  and  these  reservoir 
trucks  are  sent  along  the  Railway  line  to  places  convenient  for  charging 
the  trains.  From  the  reservoir  on  each  carriage  a  pipe  conducts  the 
conqji'essed  gas,  first  through  a  regulator,  which  becomes  reduced 
notwithstanding  the  variation  of  pressiire  in  the  reservoir,  as  its  charge 
deternnnes  a  constant  moderate  pressure  suitable  for  combustion,  equi- 
valent to  about  half  an  inch  colunm  of  water.  From  the  regulator 
the  gas  is  led  by  branch  pii)es  to  the  burners  in  the  several  compart- 
ments of  the  carriage. 

When  it  is  desired  to  give  aguard  or  oflicial  on  the  train  power  of 
controlling  the  light  so  that  they  may  burn  fully, — wlicn  for  instance 
the  train  passes  through  a  tunnel,  or  may  be  reduced  when  there  is 
suflicient  claylight, — a  pneunuitic  diaphragm  valve  is  piovided  in  the 
gas  supply  pipe  on  each  carriage,  and  all  the  diaphragm  chambers  of 
these  valves  arc  connected  throughout  the  train  by  an  air-pipe,  the 
pressure  in  which  can  ))e  varied  by  the  giuird  or  official  who  thus  works 
simultaneously  the  valves  througliout  the  train,  thereby  increasing  or- 
lessening  the  light  as  may  be  desired. 

PATENTS.  TRADE  MARKS,  DESIGNS. 

INDLiy  ENtlTSEFJtlXfl  now  offers  to  Inventors  generally 
the  advantages  of  its  P.vtknts  DElwr.TMKNT. 

Patents  procured  and  Designs  and  Trade  Marks  registered  in 
all  parts  of  the  world. 

The  sale  <n-  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 
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INDIAN  ENGINEERING. 

SATURDAY,  FEBRUARY  26,  1887. 

THE  PUBLIC  SERVICE  COMMISSION. 
II. 

The  general  problem  of  administration — how  to  derive 
the  greatest  possible  benefit  from  the  actual  talents 
of  the  country  has  no  where  satisfactorily  been  solved. 
A  mathematician,  in  stating  a  problem,  might  be  careful 
that  all  the  data  of  the  question  are  introduced  into  his 
equations.  Sometimes,  however,  the  complexity  of  the 
problem  is  such  that  he  forms  partial  equations  of 
discovery,  by  treating  certain  elements  as  constant  which 
he  knows  do  really  vary — or  it  may  be  he  finds  it  use- 
ful to  omit  some  elements  altogether. 

In  this  partial  sort  of  way  all.  countries  have  hitherto 
proceeded  in  developing  their  constitutions.  The  fact  is 
that  good  government  is  an  extremely  difficult  matter ; 
and  just  as  we  cannot  expect  a  Newton  or  a  Darwin 
even  once  in  every  century  so  statesmen  of  commanding 
ability  are  equally  rarely  produced.  In  science,  however 
when  a  Newton  or  a  Darwin  has  once  pointed  out  the 
^vay,  men  of  much  inferior  capacity  can  follow  the  paths 
they  trod.  And  any  subjects  in  which  the  principles 
have  been  properly  laid  down  by  the  few  and  in  which 
the  details  are  being  worked  out  by  the  many  is  entitled 
to  be  called  a  science. 

If  the  noblest  study  of  mankind  is  man  it  does 
appear  desirable  that  capable  minds  should  devote  in- 
creased attention  to  the  science  of  good  government. 
From  the  time  of  Thucydides  downwards — and  indeed 
from  a  much  older  date — there  have  not  been  want- 
ing men  who  have  studied  the  laws  which  govern  the 
growth  of  communities ;  and  who  have  seen  that  in  these 
laws — rather  than  in  the  caprices — be  they  evil  or  be 
they  good — of  individual  despots — are  laid  the  true  lines 
of  history.  But  only  in  times  more  recent — after  the 
discovery  of  the  art  of  printing  and  the  growth  of  the 
modern  press — has  the  problem  been  definitely  formulated 
and  ever  persistently  attacked.  The  writings  of  suchi 
men  as  Herbert  Spencer  or  John  Stuart  Mill  in  England 
with  the  corresponding  writings  of  French  and  German 
thinkers — these  are  the  true  and  immediate  causes  of  the 
political  movements  of  to-day. 

The  scientific  student  of  the  structure  of  civilisation 
sees  everywhere  two  conflicting  human  instincts — the 
conservative  and  the  progressive.  Neither  of  these  is  a 
sufficient  expression  of  the  whole  art  of  construction. 
The  progressive  instinct  brings  bricks  to  the  building, 
but  the  conservative  instinct  supplies  the  mortar  that 
binds  the  bricks  together.  At  one  time  in  the  hisiory  of  a 
people  the  progressive  instinct  is  most  in  evidence.  But 
to  this  time  of  superabundant  activity  must  follow  a 
period  of  apparent  or  comparative  repose.  Consolidating 
influences  then  begin  to  do  their  silent  work. 

On  one  of  these  epochs  of  consolidation  India  has  now 
entered.  The  problems  of  administration  in  India  are 
varied  and  highly  complex.  We  cannot,  like  an  English 
judge,  look  back  for  a  supply  of  precedents,  for  the  work 


102 


INDIAN  ENGINEERING. 


[February  26,  '87. 


■which  the   English   have  in  hand   in  India  is  without   a 
counterpart  in  history. 

In  controlling  the  rate  at  which  changes  in  India  shall 
advance  the  great  difficulty  of  a  capable  Indian  adminis- 
trator is  to  keep  the  Home  Government  or  the  English 
democracy  from  unduly  forcing  the  pace.  Immediately 
below  the  falls  of  Niagara  the  great  mass  of  water  grows 
calm.  It  moves  so  slowly  that  small  boats  are  constantly 
crossing  over.  But  lower  down  where  the  stream  is 
somewhat  diminished  in  breadth  and  is  notably  diminished 
in  depth,  it  breaks  into  a  gallop  like  a  troop  of  wild 
horses, — tossing  their  snow  white  manes.  And  such  at 
times  may  be  the  pace  through  which  changes  are  hur- 
rying in  England.  But  in  this  far  East  the  changes  should 
continue  to  keep  their  quiet  flow — little  disturbed  by 
what  is  happening  in  the  energetic  and  tumultuous  West. 


THE  EMPLOYMENT  OF  NATIVES  AS  GEO- 
LOGISTS. 
Mr.  Medlicott,  Director  of  the  Geological  Survey  of 
India,  has  devoted  a  few  paragraphs  in  his  annual   report 
for  1886  on  the  employment  of  natives  as  geologists.  With- 
out endorsing  his  views   in   their   entirety,  we    will  re- 
produce  his  arguments,   ^vith  such  remarks  as  we  think 
might  tend  to  elucidate  the  subject  and  help  the   public 
to  arrive  at  a  satisfactory  solution  of  the  difficulty,  which 
has,  on  his  own  admission,  exercised   his  department  for 
the  last  fifteen  years.  While  accepting  the  principle  of  the 
general  question  of  the  employment  of  the  subject  races 
by  Government,  Mr.  Medlicott  would  like  to  see  it  limited 
by  reason.     Considering  that "  the  Geological  Department 
is  a   mere  drop  in   the  ocean  of  the  services,"  he  sees  no 
•urgency  for  such  employment.   He  adduces  special  reasons 
against   admitting  natives  in  his  department,  and  starts 
with  the   assertion  that  "  the  survey  has   no  duties   of  a 
mechanical  nature,  to  which  and  through  which  it  would 
be  possible  to  break  in  the   uninitiated  ;  that  the   facts 
it  has   to  deal   with   are   not   facts  in   the   meaning  as 
immediately  appreciable  to  the  senses."     So  far  we  are  at 
one  with  Mr.  Medlicott,  but   when  he   says  that  "  an  en- 
gineer may  do  fair  work  with  little  or  no   knowledge  of 
mechanics  "  he  takes  up  a  position  which  seems  to  us  to  be 
untenable.     No  engineer  worthy  of  the  name  can    lay  the 
slightest  pretension  to  be  termed  professional  who  has  not 
acquired  a  sound  knowledge   of  statics   and   dynamics. 
Practical  rules  are  all  well  in  their  own  way,  but  they  fail 
in  their  application  in  a  great  many  instances    where  the 
operator  comes  face  to  face  with  facts   which    are   beyond 
the  pale  of  those  rules.     No  man   can  claim    originality 
in   any  technical  pursuit,  whose  education  has  not  been 
based   on    the    elementary   principles    of  science.     Mr. 
Medlicott's    arguments  when    divested    of  superfluities, 
lie   in  a   nutshell.     He   lays     down   the   following  law « 
In  geology  "  there  is  no  operation-  called  for ;  every  act 
in   its  service   is   an  independent  judgment   upon   very 
complex  inductive  facts  through   an   accurate   knowledge 
of  physical  phenomena  and  their  laws  ;  if  not  scientific  it 
is  nonsense.     Further  it    is  to  be  noted   that  the  data 
upon  which  the  geologist  has  to  frame  his  judgments  are 
for  the  most  part  very  scanty  :    from  occasional  scattered 


sections  or  single  outcrops  he  has  to  attempt  the  re- 
presentation of  the  rocks  as  they  lie  underground  and  of 
their  remote  history.  Thus,  though  based  on  the  exact, 
it  is  itself  the  most  inexact  of  sciences,  and  eminently 
demands  conscientious  and  sober  judgment."  In  other 
words,  the  "  inductive  faculty  "  comes  oftener  and  more 
prominently  into  play  than  any  other  mental  oper- 
ation, and  this  the  writer  thinks  is  what  the  natives 
of  India,  and  of  Bengal  in  particular,  lack  most.  To 
prove  his  theory  he  institutes  a  comparision  between  the 
chiefs  in  the  annals  of  science  in  Europe  and  the  natives 
of  this  country,  and  arrives  at  the  conclusion  that  whereas 
the  majority  of  the  former,  in  whom  the  mental  form  is 
alive,  have  been  self-taught  men,  in  Bengal,  after  50  years 
of  education,  there  is  not  found  a  single  individual  who  has 
shown  a  capacity  for  original  scientific  work.  In  fact,  so  much 
time,  labour  and  money  have  been  thrown  away  upon  the 
Bengali.  These  are  hard  and  sweeping  remarks,  the 
truth  of  which  we  are  reluctantly  compelled  to  believe — 
in  part — at  least — for  the  present. 


BELGIAN  RIVALRY  IN  CHINA. 

We   learn   from   a  Continental  paper  that  Belgium  is 
now  trying  her  hand  at   coaxing  the  Celestials   into   the 
belief,  that   the   introduction    of  a  net  work  of  railways 
would  convert  the  "  Flowery  Land  "  into  a  veritable  para- 
dise on  earth.     With  this  object  in  view  Baron   Sadoine, 
late  business  manager  of  the  well-kno\vn  Cockerill  Works 
of  Seraing,  has  left  for  China.     Just  before  his  departure 
the  traditional     formalities  of  European  civilization  were 
scrupulously  observed.     He  was  feted,  banquetted  in  due 
course,  and  the  speeches  made  on  the   occasion   all   anti- 
cipated  success ;    the  King   of    the  Belgians,    too,  did 
not   forget  to    accord  him    his     good    wishes.      So   the 
Baron   has   embarked   under   favourable  auspices.       To 
invest  the   undertaking  with   a  business-like  aspect,   he 
will   associate  with   himself,  as  his  compagnon  de  voyage 
during  his  tour  in  the  interior,  an  "  influential  personage," 
who  seems  to   be   an  indispensable  adjunct  in  a  venture 
of  this  kind.     The  fact,  however,  remains   that   we  have 
so  often  heard  of  unrealized  schemes  in  connection  with 
the  opening  up  of  China  to  European  enterprise,  our  belief 
in  it  is  a  little  bit  shaken,  and  we  feel  justified  in  not  com- 
mitting ourselves  to  a  definite  opinion,  until  such  time  at 
least  as  the  prospect  of  their  realization   appears  a  little 
more   cheering.     To  confess  the  truth  we  are   not  at  all 
sanguine  in  regard  to  the  consummation  of    thfese  fondly 
cherished  desires.  Three  of  the  Great  Powers  of  Europe, 
England,  Germany  and  France,  who  enjoy  the  friendship  of 
the  Emperor  of  China,  have,  one   by  one,   exhausted  all 
their  arts  of  statesmanship  to  induce  the  Emperor  to  adopt 
railways  as  a  certain  means    of  improving  the     internal 
communications   in   his  country.     He  has  invariably  lent 
a  deaf  ear   to  the   charmer,   charm   he   ever  so   wisely. 
Whether  from  a  spirit  of  conservatism,  or  national  jealousy, 
or  from  whatever  cause,  the  suggestions  have  always  met 
with   disfavour    at   the   Court   of   Pekin.     The  Chinese 
have   long   been    wedded  to  their  thorough  exclusiveness 
to   accept  a   change    at  the     persuasion  of    "  strangers," 
which  might  revolutionise,  in  the  not  distant  future,  their 
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ancient  manners  and  customs,  by  the  introduction  of 
foreign  arts  and  manufactures  in  their  midst.  Face  to  face 
with  such  discouraging  results,  it  is  apparent  thut 
the  Baron  has  strong  faith  in  himself  or  in  his  mission  to 
convert  the  Heathen  Chinee.  But  the  knowing  ones  say 
that  he  means  to  bring  down  two  birds  with  oae  stone, 
and  although  the  ostensible  object  of  his  visit  is  what  we 
have  stated  above,  it  is  quite  likely  he  will  he  "  can- 
vassing" on  account  of  the  firm  he  represents,  in  which 
case  his  efforts  might  be  crowned  with  partial  success. 


GOODS-WAGGONS'  COUPLINGS. 
One  of  the  most  important  questions  of  the  day  as  re- 
gards railway  plant  is  that  of  goods-waggons'  couplings. 
In  securing  together  the  different  sections  of  trains,  and  in 
detachino-  them  one  from  another,  a  large  proportion  of 
the  accidents  to  railway  servants  which  are  annually  re- 
ported by  the  Board  of  Trade  have  always  occurred.  These 
accidents  arise  mainly  from  the  necessity  of  getting  between 
the  waggons  to  couple  or  uncouple  by  hand.  In  doing 
this  the  operator  is  liable  to  slip,  and  then,  if  the  waggons 
are  in  motion,  he  may  get  jammed  between  the  buffers, 
or  be  run  over  on  the  rail.  In  America,  where  a  system  of 
central  buffers  and  self-acting  draw-hooks  is  in  vogue, 
these  accidents  cannot  well  occur,  for,  in  the  first  place, 
there  is  no  need  for  any  manual  operation  to  couple  the 
vehicles  ;  and,  in  the  second  place,  if  there  were,  there  is 
free  access  to  them  ;  side  buffers  being  altogether  absent. 
On  the  British  railway  systems,  however,  chain  couplings 
in  duplicate,  with  central  spring  draw-hooks,  and  side 
spring  buffers  are  now  almost  universal.  To  do  away 
with  these,  and  adapt  in  their  stead  a  central  spring 
buffer  as  well  as  coupling,  would  involve  such  a  radical 
chance  in  the  rolling-stock  of  the  country  and  such  an 
enormous  extra  expenditure,  that  it  may  be  put  down  as 
impracticable  ;  and  the  only  course  remaining  is  to  en- 
deavour to  devise  a  method  of  coupling  and  uncoupling 
which  shall  utilize  existing  appliances  whilst  doing  away 
Avith  undue  risks  to  life  and  limb. 

Sometime  since  an  exhibition  of  appliances  for  getting 
over  the  difficulties  which  have  been  described  was  held 
at  Nine  Elms  goods  station  on  the  London  and  South- 
Western  Kailway.  Several  inventions  were  exhibited, 
most  of  them  consisting  of  systems  of  levers  attached  to 
trucks  at  each  end,  and  each  side,  in  such  a  way  that  an 
attendant  can  couple  or  uncouple  without  going 
within  the  buffers.  The  exhibition  was  under  the 
auspices  of  the  "  Amalgamated  Society  of  Eailway- 
servants."  Three  money  prizes  were  given  for  the 
best  automatic,  and  three  others  for  the  best  non-automa- 
tic couplings.  The  Midland  Railway  Co.  responded  to  the 
invitation  to  test  practically,  the  prize  systems  by  offering 
to  have  a  pair  of  trucks  belonging  to  their  railway  fitted 
with  each  of  the  systems  which  had  gained  prizes.  Five 
of  the  patentees  accepted  this  offer,  and  the  requisite 
alterations  were  made  by  the  2nd  December  last  year 
(1886),  when  the  Directors  and  a  number  of  other  gentle- 
men interested  in  the  matter  assembled  at  Derby  to  wit- 
jn:.ss  experiments,  and,  if  possible,  to  come  to  some  conclu- 


sion.    On  a  branch  line  near  the  experimental  trucks  was 
a  train  of  waggons  fitted  with  ordinary  couplings  as  custom- 
ary on  the   Midland    Railway.     Standing  near  them  were 
some  men  accustomed  to    shunting   work,    and    each  one 
was  furnished  with  an  ashen  pole  ending  in  a  steel  point  to 
which  a  spiral  twist  was  given,  like  half  a  turn  of  a  cork- 
screw.   By  means  of  this  instrument  inserted  between  the 
trucks,  either  over  or  under  the   buffers,   the   men   could 
with   the   greatest   ease   either   couple   or   uncouple  the 
waggons.  So  expert  were  they,  that  one  of  them  ran  along 
the  whole  train,  consisting  of  23  waggons,  and  uncoupled 
them  at   the    rate   of  three    seconds   per   waggon ;    and 
another  coupled   them    all   up   again  at  the  rate  of  four 
seconds   per  waggon.    In  doing   this,   each   of  the   men 
carried   a   lamp   to   prove  that   the  same  thing  could  be 
done     equally  well  by   niglyt.    Some   of  the   gentlemen 
present  tried  what  they  could  do  ;  and    found  that  with 
two  or  three  minutes'  practice  they   could  use   the  steel 
pointed    pole     almost   as   effectually    as    the     shunters 
themselves. 

A  very  careful  inspection  was  made  by  those  present  of 
the  five  systems  from  the  Nine  Elms  exhibition  which 
had  been  fitted  to  Midland  waggons.  These  were  all 
ingenious,  and  all  more  or  less  efficacious.  That  is  to 
say,  by  means  of  all  of  them  waggons  could  be  coupled  or^ 
uncoupled  from  outside  the  buffers,  and  without  the 
necessity  of  going  between  the  rails.  This  was,  however, 
strictly  speaking,  only  true  when  the  waggons  were  upon 
a  straight  part  of  the  line.  When  they  were  tried  upon 
a  curve  most  of  the  novel  systems  failed  for  want  of  more 
side  play  in  the  apparatus.  This  is  a  point  which,  however, 
mio-ht  have  been  remedied.  Most  of  the  sj-stems  consisted 
of  levers  jointed  by  pins  and  fastened  with  bolts,  nuts, 
etc.  All  this  would  entail  a  substantial  extra  cost 
amounting  to  some  pounds  per  waggon  over  and  above  the 
couplings  themselves.  It  would  also  entail  dangers  of 
sticking  joints,  damage  by  bending,  breakage,  and  loss  of ' 
parts.  Additional  complication  is  obviously  objectionable, 
and  any  railway  company  would  be  justified  in  refusing 
to  take  any  steps  at  present  differing  from  their  ordinary 
practice  on  this  ground  alone.  But  the  unanimous  ver- 
dict of  those  present  was,  that  the  system,  which  has  been 
described  as  at  present  in  use  on  the  Midland  Railway,  is 
simpler,  cheaper,  more  effective  than  any  of  the  Nine 
Elms  systems.  In  fact,  there  was  not  one  of  them  that 
came  near  it.  Involving  as  it  does  nothing  but  a  simple 
implement,  worth  but  a  few  shillings  at  most,  external 
and  unattached  to  the  trucks  in  any  way,  capable  of 
being  used  from  either  side  of  the  waggons,  and  intro- 
duced above  or  below  the  buffers,  according  to  the  plea- 
sure of  the  operator,  it  is  really  the  simplest  plan  imagin- 
able. It  can  be  learned  in  two  or  three  minutes,  and 
should  the  instrument  break  it  can  bo  thrown  aside,  and 
be  replaced  by  another,  without  any  appreciable  loss  of 
time.  Considering  that  the  judgment,  which  was  freely 
and  almost  unanimously  expressed,  as  to  the  superiority 
of  the  pointed  pole  system  over  all  the  others  came  from 
a  body  of  competent  and  disinterested  Engineers,  it 
may  be  taken  for  granted  that  the  coupHng  question 
has  now  been   set   at    rest  for  a   long   time   to   come. 
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^lotcs  anil  (Comments. 


Sir  Bradford  Leslie  ox  Indian  Engineerino. — All 
the  science  and  exf>erience  in  the  world  are  no  good 
without  an  energetic  and  w-illing  executive  stafl",  and  in 
this  climate  a  good  stock  of  European  pluck  and  stamina 
to  endure  hard  work  and  exposure  is  indispensable. 

Victoria  Terminus,  G.  I.  P.  R.— The  extensive 
terminal  buildings  of  the  Great  Indian  Peninsular 
Railway  at  Bombay,  of  which  Mr.  F.  W.  Stevens,  C.E., 
is  the  architect  and  engineer,  have  been  named  the 
"  Victoria  Terminus  "  in  commemoration  of  H.  M.  the 
Queen  Empress'  Jubilee. 

Public  Works  in  Burmah.— Wo  learn  that  after  pa}'- 
ing  for  establishments,  and  the  necessary  repairs  of  exist- 
in-  roads,  canals,  buildings  and  embankments,  there  will 
be  only  about  .3  J  lakhs  left  for  new  works  in  Lower  Burmah 
next  official  year.  The  principal  new  works  for  which 
provision  has  been  made  out  of  this  very  meagre  allot- 
ment are  : — The  Abya  escape  weir  on  the  Pegu  Canal  ; 
The  Kyaikto  Canal  ;  The  Protection  of  the  Alguada  light- 
house ;  The  Pegu  river  bridge  in  the  town  of  Pegu  ; 
Certain  roads  on  the  Thayetmyo  frontier. 

P.  W.  D.  Administration— CooRo,  1S85-86.— The 
Chief  Commissioner  reports  that  the  budget  allotment  for 
public  works  was  exceeded  by  Rs.  7,817.  The  work 
connected  with  the  building  of  the  bridge  over  the  river 
Cauvery  at  Siddapur  was  nearly  completed  at  the  close  of 
the  year.  All  the  old  roads  are  said  to  have  been  raised 
to  standard  and  maintained  in  trafficable  order  through- 
out the  year.  On  the  whole,  considering  the  difficulties, 
the  work  done  by  the  Public  Works  Department  during 
the  year  is  not  unsatisfactory,  but  the  public  have  com- 
plained with  some  reason  of  the  state  of  some  of  the 
roads  and  bridges. 

Calcutta  Jubilee  Illu.mi.\-ations. — We  endorse  the 
■view  of  a  local  paper  that  perha.ps  no  such  display  on  an 
equal  scale  was  ever  arranged  for  on  such  short  notice  as 
the  recent  display  nt  Calcutta.  Only  those  who  were, 
60  to  sptak,  behind  the  scenes  have  any  idea  of  the 
amount  of  work  involved  in  the  preparations,  and  it  is 
safe  to  say  that,  in  regard  to  the  larger  buildings,  had 
some  regular  system  not  been  adopted,  it  would  have 
been  quite  impossible  to  have  overtaken  the  work  at 
all.  To  the  Public  Works  Department  the  greatest  credit 
is  due  for  the  manner  in  which  it  acquitted  itself  of 
a  task  lying  so  far  out  of  the  range  of  its  ordinary  duties. 

"  Ceylon  Railways."— Further  delay  will,  it  is  said, 
take  place  at  the  Blackwater  Slip.  It  was  hoped  that 
goods  trains  would  run  through  by  the  1st  of  February, 
but  we  learn  on  good  authority  that  this  will  not  be  pos- 
sible, as  trains  could  not  pass  through  without  danger 
until  the  whole  mass  which  slipped  has  been  removed : 
but  though  a  good  deal  of  earth  has  been  taken  off  and 
a  wide  embankment  on  which  to  lay  the  rails  formed 
yet  there  is  a  vast  amount  of  treacherous  rock  and  slime 
to  be  got  rid  of,  and  this  will  take  a  couple  of  months 
more.  All  this  of  course  means  a  heavy  burden  on  the 
Railway  which  it  can  ill  afford  to  bear  at  the 
time. 


present 


Wear  and  Tear  ok  Rails.-Wc  are  informed  thut 
the  421b8.  steel  rails  on  the  South  Indian  metre  gat.cro 
hne  are  .so  badly  worn  as  to  need  very  extensive  renew- 
ak,  and  are  to  be  replaced  by  rails  of  .501bs.  The  421bs 
rails  arc  only  10  years  old.  On  the  other  hand,  there 
has  been  practically  no  wear  in  the  7.51bs.  steel  rails  used 


on  the  Madras  broad  gauge  line,  although  some  of 
them  are  15  and  20  years  old.  In  connection  with  this 
subject  wo  may  observe  that  speed  must  be  an  element 
in  the  wear  of  rails  when  it  exceeds  say  15  miles  an 
hour  ;  but  it  is  a  mistake  to  suppose  that  a  line  with 
steep  gradients  can  be  worked  as  economically  in  this 
respect  as  a  level  one. 

The  Adelaide  Jubilee  ExHimriON,  1887. — We  would 
call  attention  to  the  International  Exhibition  to  be  held  at 
Adelaide  this  year.  This  Exhibition  is  not  held  primarily 
in  honour  of  Her  Majesty's  Jubilee,  but  to  commemorate 
the  attainment,  on  28th  December  1880,  of  the  fiftieth 
year  of  tie  existence  of  the  Colony  of  South  Australia 
As  the  age  of  the  Colony  happens  however  to  be  coeval 
with  Her  Majesty's  reign,  advantage  has  been  taken  of 
that  circumstance  to  fix  the  day  for  the  opening  of  the  Ex- 
hibition for  the  20th  June  1887,  thedateofthe  completion 
of  the  fiftieth  year  of  Her  Majesty's  reigu.  The  Exhi- 
bition, which  will  remain  open  for  about  six  months,  is 
under  the  most  distinguished  auspices. 

The  Promotion  of  Indigenous  Art. — Major  H.  H. 
Cole,  R.E.,  submits  that  native  architects  must  know 
their  ancient  art  before  they  can  revive  it,  and  that  it  is 
as  vjiried  in  feature  and  detail  as  the  Western  types. 
Sir  Lepel  Griffin  doubts  whether  a  native  designer  com- 
petent to  put  intelligently  on  paper  an  artistic,  beauti- 
ful, and  appropriate  design  for  au  important  building 
could  be  found,  and  adds  that  plans  and  estimates,  how- 
ever unpicturesque  they  may  be,  are  a  condition  of 
economical  and  honest  work,  which  a  native  dcsi<;ner  is 
rarely  able  to  furnish  satisfactorily.  The  old  palaces 
which  we  so  much  admire  were  built,  in  great  part,  by 
forced  or  underpaid  labour  and  were  monuments  of  waste 
and  corruption. 

English  v.  Indian  Purchases. — A  correspondent 
writes : — I  am  glad  to  see  you  have  taken  up  the 
ridiculous  orders  in  the  P.  W.  D.  about  purchase  of  Eng- 
lish stores  by  Executives  in  this  country  (see  Appendix 
O.,  P.  W.  Code,  vol.  I,  5th  edn).  The  purchase  of 
a  trifling  quantity  of  window  glass,  iron,  cement  or  a 
hundred  other  little  articles  daily  required,  involves  no 
end  of  correspondence  for  sanction.  Practically  the 
rules  cannot  be  observed  except  by  laying  in  large  stocks 
to  meet  requirements  as  they  arise,  on  which  great  loss 
would  sure  to  result.  Hence  time,  paper  and  labor  is 
wasted  to  get  sanction  for  every  trifling  purchase  that  is 
to  be  made  ;  besides  centring  supply  in  the  India  Office 
Store  Department  is,  I  consider,  objectionable,  and  I 
hope  to  see  this  matter  strongly  dealt  with  in  Indian 
Enginreering. 

Progress  in  Ceylon  during  188G.— The  Telegraph  De- 
partment has  been  extending  its  usefulness  and  doing  good 
steady  work.  The  Telephone  has  not  been  a  brilliant 
success,  nor  have  experiments  in  Electric  Light  succeeded, 
although  it  is  anticipated  that  ere  long  much  maybe  done 
in  this  direction.  Meantime  Gas  scarcely  pays  its  way  in 
Colombo  ;  and  as  for  the  Waterworks,  begun  in  1882, 
they  are  likely  to  be  the  hugest  blot  on  the  Administra- 
tion during  Sir  Arthur  Gordon's  time  :  time  and  money 
have  been  largely  spent  in  excess  of  estimates  ;  but  of  the 
results  no  one  can  be  proud.  Electricity  as  a  motor  has 
attracted  much  attention  and  it  is  likely  to  be  applied 
freely  in  the  Central  Province.  The  Railway  Depart- 
ment has  not  been  in  the  best  repute  through  "  slips"  and 
inconvenient  "  service"  ;  and  although  reduced  rates  at 
the  beginning  of  the  year  gave  satisfaction,  still  public 
opinion  is  generally  unfavourable. 
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Singapore  Docks. — The  New  Harbour  Dock  Company 
has  extensive  wharf  and  warehouse  accommodation,  with 
every  convenience  for  discharging  and  coaling  of  steamers. 
Its  docking  convenience  consists  of  two  graving  docks,  one 
459  feet  long  by  62  feet  wide  with  20  feet  depth  of  water, 
the  other  415  long,  42  feet  wide  with  15  feet  depth  of 
water.  There  are  also  machine  shops  and  foundries 
provided  with  every  appliance  for  the  speedy  and  efficient 
repair  of  vessels.  The  Tanjong  Pagar  Dock  Co.  has  also 
two  graving  docks  ;  one  450  feet  in  length  by  6-5  feet  wide 
with  a  depth  of  20  feet  of  water.  The  other  is  475  in 
length,  60  feet  wide  with  21  feet  depth  of  water. 
Both  are  fitted  with  pumping  gear  that  empties  them  in 
three  hours.  For  executing  repairs,  there  are  extensive 
machine  shops  and  mechanical  engineer  works,  with  all 
the  necessary  tools  and  appliances  for  effecting  extensive 
repairs.  The  wharves  of  this  company  are  over  one  and  a 
quarter  mile  in  length. 

Sind-Peshin  Railway. — It  is  reported  that  two 
months  will  see  the  completion  of  the  Sind-Peshin 
Railway.  One  of  the  two  great  obstacles  delaying  this 
desirable  end  has  been  successfully  overcome  and 
the  Jubilee  day  will  see  the  first  engine  over  the 
'  Chupper  rift '  bridge.  The  central  span  has  been 
the  difficulty  on  this  bridge  and  is  only  1 50ft.,  but  being 
across  a  chasm  250ft.  deep  no  staging  could  be  erected 
from  below.  The  difficulty  has  been  overcome  by  using 
two  pairs  of  150  girders  belonging  to  a  bridge  further 
on  as  cantilevers  and  constructing  the  permanent  girders 
on  them — the  former  acting  as  staging.  The  next  obstacle 
is  the  '  mud  gorge.'  Here  the  line  runs  along  the  side 
of  a  mud  hill,  which  slips  sometimes  above  the  line  and 
sometimes  below  it  and  thus  either  fills  up  the  work 
previously  done  or  carries  it  bodily  down  the  slope.  It 
is  hoped,  however,  that  the  natural  slope  will  be  reached 
in  the  time  named  and  Government  may  then  be  con- 
gratulated on  the  completion  of  a  strategical  railway. 

Bombay  Great  Municipal  Work. — The  main  features 
of  the  Tansa  Water-supply  Project  now  in  progress  are 
summed  as  follows  : — A  dam  will  be  constructed  across  the 
Tansa  river  at  a  point  behind  the  Mahuli  hills,  53^  miles 
distant  from  Bombay.  The  height  of  the  dam  will  be  at  first 
109  and  subsequently  133  feet  above  the  bed  of  the  river. 
The  area  of  the  proposed  lake  will  be  eight  square  miles.  The 
catchment  area,  the  yearly  rainfall  in  which  exceeds  100 
inches,  will  be  52  square  miles.  The  available  daily  water- 
supply  throughout  the  dry  season  will  be  100  million 
gallons.  The  water  will  be  brought  into  Bombay  by  tun- 
nels, conduits  and  pipes  which  will  be  capable  of  deliver- 
ing a  supply  of  33  million  gallons  daily  in  the  city.  This 
supply  added  to  the  existing  supply  from  the  Tulsi  and 
Vehar  lakes,  will  be  more  than  ample  after  making  every 
allowance  for  the  growth  of  the  population  of  a  city  that 
increases  in  size  and  importance  year  by  year.  The 
capital  expenditure  will  be  123  lakhs  of  rupees  which  will 
be  distributed  over  a  period  of  seven  years,  the  time 
required  before  the  works  will  be  completed. 

The  Viceroy's  recent  Tribute  to  the  Profession. — 
Only  those  who  are  experts  in  these  matters  can  have  an 
adequate  conception  of  the  labour,  the  anxiety,  and  the 
wearing  sen.se  of  responsibility  which  taxes  the  nerve 
and  brain  of  those  to  whom  is  entrusted  the  task  of 
bridling  and  bridging  our  mighty  rivers.  To  the  casual 
spectator  who  sees  the  finished  structure  springing  so 
airily  from  bank  to  bank,  with  its  wide-spaced  ?piers 
and  trim  and  slender  arches,   and   the   acquiescent   river 


slipping  away  so  complacently  below  it,  its  successful 
completion  may  appear  a  matter  of  every-day  occuiTeiice. 
But  if  we  ponder  for  a  moment  on  the  nature  of  the 
forces  concerned,  the  power  and  mass  of  the  water  to  be 
dealt  with,  the  enormous  weights  of  iron  to  be  handled) 
the  delicate  adjustments  to  be  calculated,  and  the  dis- 
tances to  be  spanned,  we  may  well  wonder  how  human 
beings,  who  would  find  it  difficult  to  raise  a  hundred 
pounds  a  foot  from  the  ground,  should  have  succeeded, 
by  the  sheer  dint  of  ingenuity  and  intellect,  in  producing 
such  stupendous  results  as  those  which  are  being  daily 
wrought  by  our  great  Engineers. 

Indian  v.  Russian  Linseed-Oil. — It  having  been  sug- 
gested that  the  amount  paid  for  the  considerable  quanti- 
ty of  linseed-oil  imported  into  Southern  India  might  be 
saved  if  the  quantity  of  the  Indian  oil  could  be  assimi- 
lated to  that  of  the  imported  article.  Samples  of  the  oil 
produced  in  the  Madras  Presidency  were  sent  to  the 
Chemical  Examiner  with  a  request  that  he  would  state 
what  was  the  cause  of  the  richer  quality  of  the  Indian 
oil  as  compared  with  that  produced  in  Russia,  and  how 
the  Indian  oil  could  be  assimilated  in  quality  to  the 
Russian  article  so  as  to  make  it  equally  useful  for  painter's 
work,  and  for  the  manufacture  of  floor  cloth.  The  reply 
elicited  shows,  that  the  drying  qualities  of  the  Indian  and 
imported  oils  in  their  raw  state  are  nearly  similar,  the 
slight  difference  being  in  favor  of  the  imported  article, 
and  that  on  boiling  a  sample  of  the  Indian  oil  with  lith- 
arge and  another  with  rosin  and  litharge  and  comparing 
them  with  the  imported  oil  treated  in  the  same  manner 
no  perceptible  difference  in  their  drying  qualities  could 
be  seen.  It  is  believed  that  the  climate  and  the  character 
of  the  seed  used  would  probably  account  for  why  the 
Indian  oil  is  richer  and  the  Russian  oil  is  superior  in  dry- 
ing qualities. 

"Clouds  in  the  Madras  Harbour." — It  would  ap- 
pear from  the  Proceedings  of  the  Madras  Harbour  Board 
that  the  complication  between  the  Trustees  and  Mr, 
Thorowgood  first  arose  from  the  Chairman  of  the  Board 
requesting  the  favour  of  the  opinion  of  the  Superintendent 
of  Works,  in  reference  to  a  note  by  Mr.  Guilford  L. 
Moles  worth,  C.E.,  upon  the  proposed  north-east  eutiance 
to  the  Harbour,  and  sundry  points  in  connection  there- 
with suggested  by  Captain  Baddeley,  r.e.  In  reply 
thereto,  the  Superintendent  of  Works  regretted  that 
he  was  not  prepared  just  then  to  submit  anything  in 
the  way  of  an  alteration  to  the  design  of  the  Harbour,  and 
saying  that  he  awaited  the  instructions  of  the  authorities 
at  the  India  Office  to  whom  the  question  had  been  referred. 
To  this  the  Chairman  of  the  Harbour  Trust  demurred, 
stating  that  the  Board  did  not  desire  any  reference  being 
made  to  the  India  Office,  as  such  action  would  be  pre- 
mature, but  merely  wished  to  be  put  in  possession  of  the 
Superintendent's  views,  based  on  local  experience,  and 
that  the  reference  should  be  withdrawn  so  far  as  beinsr  at 
the  instance  of  the  Board.  The  Superintendent,  while 
regretting  that  the  reference  had  been  made,  explained 
that  he  had  not  the  least  intention  of  referring  to  the  India 
Office,  having  only  telegraphed  to  Mr.  Parkes,  who  in 
reply  said  that  the  question  had  been  referred  to  the  India 
Office,  the  point  referred  bein^,'  as  to  whether  the  Superin- 
tendent was  at  liberty  to  carry  out  the  Board's  orders  in  this 
respect.  The  Board  thereon  recorded  its  regret  that  Mr. 
Thorowgood  should  have  considered  it  necessary  to  refer 
by  telegraph  to  Mr.  Parkes  without  first  communicating 
with  the  Chairman. 
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On  Wednesday  last  His  Excellency  the  Viceroy  formally 
opened  the  "Jubilee  Bridge"  at  Hooghly,  Sir  Rivers  Thomp- 
son and  Sir  Bradford  Leslie  also  taking  part  in  the  ceremony. 
The  running  of  the  East  Indian  mail  trainsover  the  bridge  will 
probably  begin  on  the  1st  proximo.  The  regular  goods  traffic 
will  not  begin  till  the  15th.  The  Engineer  and  all  concerned 
are  to  be  congratulated  on  the  eminently  successful  comple- 
tion  of  this  important  undertaking. 

Sir  Thbodorb  Hope's  term  of  office  will  expire  on  22iid  July. 
TusBengal-Nagpore  Railway,  with  a  capital   of  three    millions, 
will  be  launched  by  Rothschilds. 

Captain  H.  D.  Lovb,  Principal  of  the  College  of  Engineering, 
Madras,  has  obtained  furlough  to  Europe  for  twenty  months  from 
or  after  the  19th  March  1887. 

Mr.  W.  R.  Robkrtso.s,  Principal  of  the  College  of  Agriculture, 
Madras,  goes  on  furlough  to  Europe  for  one  year  and  six  months 
from  or  after  Ist  April  1887. 

Thb  Government  of  India  has  agreed  to  a  system  of  ten  years 
contracts  with  the  six  Indian  Brewery  Companies,  in  place  of  the 
ordinary  terms  of  from  three  to  five  years. 

The  preliminary  survey  for  a  proposed  steam  tramway  on  the 
old  Benares  road  form  Seallcala  to  Howrah  passing  through  Jonai, 
a  total  distance  of  about  21  miles,  has  just  been  completed  by  Mr. 
P.  B.  LePatourel  for  Messrs.  Mitchell  &  Co; 

The  authorities  contemplate  constructing  a  narrow-gauae 
tramway  on  the  Ruby  Mines  Road,  Upper  Burmah,  as  a  means 
of  utilising  some  20  miies  of  2J  feet  gauge  rails,  with  gear  and  roll- 
ing stock,  fit  for  immediate  erection  and  available. 

The  Punjab  Government  have  given  orders  for  the  preparation 
of  a  survey  for  a  line  of  railway  between  Puttiala  and  Batinda, 
and  Mr.  W.  Macdonald,  Executive  Engineer,  has  been  deputed 
to  start  operations  at  once.  The  ground  is  described  as  being 
peculiarly  favourable  for  such  a  work,  there  being  absolutely  no 
river«  or  streams  of  any  magnitude  in  the  entire  length  of  one 
iiundred  miles. 

A  Rasooon-  correspondent  suggests  an  evidently  desirable 
improvement  in  the  water  communications  of  Burmah.  The  channel 
of  the  Irrawaddy  is  notoriously  tortuous  and  difficult,  w'th 
eprinkled  rocks  and  sandbanks  ;  and  now,  when  the  water  is  low 
and  the  country  well  supplied  with  Sappers  and  Engineer  officers, 
should  be  an  admirable  opportunity  for  remedying  this  state  of 
things  once  for  all. 

Proposals  are  now  under  consideration  for  the  lighting  of  rail- 
•Way  trains  in  India  by  electricity,  the  Secretary  of  State  and  the 
authorities  in  this  country  liavint;  both  interested  them.selves  in 
the  mat  er.  Experiments  are  likely  to  be  shortly  carried  out,  and 
we  hope  they  will  prove  successful,  for  all  travellers  know  what 
weary  hours  have  to  be  passed  after  sunset  when  long  journeys 
"by  rail  are  being  made. 

The  scheme  for  the  supply  of  drinking  water  to  the  city  of 
Peshawur  from  the  Bara  River  is  still  under  the  consideration 
of  the  Municipal  Committee  ;  some  difficulty  being  experienced 
in  finding  the  money  for  the  project,  which  is  estimated  to  cost 
something  over  three  lakhs  of  rupees.  A  suggestion  has  been  made 
that  the  funds  shall  be  provided  in  four  instalments,  between  the 
months  of  April  188?  and  October  1888. 

OsE  of  the  mot  notable  celebrations  of  the  J  ubilee  was  that  in 
Fishin,  where  the  ceremony  consisted  in  sending  an  engine  for  the 
first  time  over  the  four  miles  of  tunnels  and  viaducts  that  take 
the  railway  through  the  Chuppar  rift,  and  over  the  Chuppar 
bridge,  a  work  600  feet  long  and  300  high.  Thus  the  day  was 
marked  by  the  final  triumph  over  the  greatest  obstacle  that  has 
been  encountered  by  the  Sind-Pishin  Railway.  Captain  B.  Scott, 
R.E.,  wa«  the  engineer  in  charge. 

A  rORTHER  endeavour  ia  to  be  made  to  discover  whether 
petroleum  cannot  be  found  in  paying  quantities  in  the  Rawal 
Pindi  district.  Boring  operations  are  to  be  resumed,  and  carried 
down  to  a  depth  of  not  less  than  500  feet  in  each  case  ;  some 
Rg.  6,000  having  been  sanctioned  by  the  Government  of  India, 
in  the  Military  Works  Department,  for  the  purpose.  Mr.  Townsend 
has  returned  to  India,  ana  has  brought  back  with  him  tlie  most 
approved  apparatus  from  America  to  resume  the  experimental 
borings  in  the  Biluchistan  Agency. 

The  reorganization  of  the  Punjab  Railway  system  has  been 
practically  decided  on.  The  line  now  known  as  tlie  North-Weatern 
Railway  will  be  divided  into  two  sections,  the  junction  being  at 
Mozufferabad,  or  virtually  at  Mnltan.  Each  section  will  be  under 
the  control  of  a  Manager  :  Mr.  Jabez  Lightfoot  being  appointed 
Manager  of  the  Punjab  Section,  and  Major  Brackenbury,  re., 
Manager  of  the  Sindh  Section.  Colonel  Conway  Gordon,  c.i.e., 
R.E.,  whose  powers  are  thus  largely  enhanced,  will  be 
"  Director  of  the  North- Western  Railway  system." 

The  frontier  railways  and  cross  road  communications  along  the 
Punjab  border  continue  to  Ije  pressed  on  with  vigour.  The 
Sindh-Sagur  cross  railway  line,  connecting  the  Derajat  with  the 
trunk  North- West  line,  has  been  pushed  on  with  energy  ;  and 
■the  sections  of  the  line  from  the  west  bank  of  the  Chenab  near 
Mooznffergurh,  and  from  the  west  bank  of  the  Jhelum  near  Chuk 
Nizam,  were  recently  linked  together — and  the  line  thrown  open 
to  public  traffic.     This  completes  the  entire  Sindh-Sagur  line,  with 


the  exception  of  the  bridge  across  the  Jhelum  at  Chuk  Nizam, 
which  is  still  under  construction.  The  bridge  over  the  Chenab 
at  Ramoowallah,  opposite  Moozuflfergurh,  is  also  a  work 
of  the  future,  but  the  passage  of  the  Chenab  at  this  ponit,  can 
be  rapidly  effected  by  steamers.  _^_^^^^^_ 


f  dtcrs  t0  the  (Eliitar. 


[The  Editor  desires  it  to  be  distiiictly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.] 

PROVINCIAL  PUBLIC  WORKS,  N.-W.  P.  AND  OUDH. 
Sir,— I  was  "lad  to  notice  your  review  of  the  Administration  and 
Progress  Report  of  the  P.  W.  D.  of  the  N.-W.  P.  and  Oudh 
for  the  year  1885-86.  It  seems  to  me  that  a  few  points  still  re- 
quire noticing,  and  that  comment  on  them  may  lead  to  beneficial 
action  on  the  part  of  the  Local  Government.  I  will  just  mention 
en  passant  that  I  fully  and  cordially  concur  in  what  you  have 
said  in  the  three  concluding  paragraphs  of  your  criticism. 

2.  With  regard  to  the  new  scheme  which  was  inaugurated 
on  the  1. St  January  I  have  nothing  further  to  remark.  I  ™erely 
reiterate  my  opinion  given  in  paragraph  4  of  my  letter  published 
in  your  No.  4,  Vol.  1.  .  •      u      -j 

3.  I  must  say  that  the  Roorkee  workshop  is  a  thorn  in  the  side 
of  Goverinneut.  I  am  of  opinion  that  Messrs.  Richardson  and 
Cruddas  of  Bombay,  would  readily  purchase  it,  if  the  Government 
would  give  them  a  guarantee  that  all  manufactured  iron  work  re- 
quired for  (iovernraent  purposes  would  be  purchased  from  their  new 
manufactory  at  Roorkee.  There  is  no  reason  why  that  firm  could 
not  manufacture  even  railway  bridges  for  the  Government  ;  I  mean 
bridges  such  as  we  see  in  scores,  over  the  numerous  small  streams  in 
all  parts  of  India.  They  have  the  material.  All  that  they  want  is  a 
few  practical  English  foremen  "  au  fait "  with  iron  construction.  The 
engineering  part  of  the  business  could  be  easily  done  by  the  lead- 
ing representatives  of  the  firm  in  India. 

4.  The  Muir  College  is  certainly  a  success,  I  mean  that  part  of 
it  which  reveals  to  the  eye  of  the  observer,  a  structure  second  only 
to  the  Taj  mahal.  Scanty  notice  has  been  taken  of  the  exertions  of 
Mr.  Heini-,  and  I  think  that  I  am  right  in  saying  that  honours  are 
given  to  other  Civil  Servants  of  Governnient  for  the  achievement  of 
very  much  less  than  what  Mr.  Heinig  has  obtained  for  Government. 
Of  course  we  all  know  that  Mr  Heinig  was  doing  his  duty,  but 
then  the  Victoria  Cross  and  other  minor  honours  such  as  K.  C.  S.  I. 
and  C.  I.  E.  are  given  for  the  successful  performance  of  duty,  and  I 
do  think,  that,  if  Mr.  Heinig  is  too  bashful  to  accept  a  C  I.  E.,  the 
Gove-rnment  should  recognise  his  services  in  a  substantial  manner. 
But,  perhaps,  under  present  financial  difficulties  this  would  be 
inadmissible.  Under  these  circumstances  would  a  Superintending 
Engineeeiship  be  too  mnch  ?  I  am  sure  many  of  ns  would  hail 
with  satisfaction  Mr.  Heinig's  advent  as  Superintending  Engineer 
into  one  of  our  coveted  Circles  in  these  Provinces. 

5.  With  regard  to  the  Roorkee  Civil  Engineering  College,  I  think 
that  a  radical  change  is  necessary.  Nearly  two  lakhs  of  rupees  per 
annum  are  devoted  towards  the  maintenance  of  that  important 
institution,  and  charged  to  our  Provincial  Budget  allotments 
But  why  in  all  conscience  keep  on  in  the  same  groove  for  genera-* 
tions  !  Why  does  not  the  Local  Government  take  a  "  bold  depar- 
ture "  and  re-establish  or  rather  re-organise  the  College,  making  it 
a  National  College  !  Make,  I  say,  the  Roorkee  Thomason  College, 
the  only  monument  to  one  of  our  popular  a.n(.\  far-seeing  Governors, 
a  National  Institution,  and  compel  each  province  of  India  to  contri- 
bute Rs.  50,000  for  its  support.  This  administrative  reform  would, 
I  am  sure,  prove  a  very  great  success,  and  our  burden  would 
be  lightened  to  the  tune  of  a  lakh  of  rupees.  The  College  once 
organised  on  thia  basis  would  develop  into  the  Engineering  alma 
mater  of  our  Empire  in  he  East.  But,  dear  Mr.  Editor,  if  I  strain 
my  abilities  further  to  be  eloquent,  I  fear  I  may  be  lead  away  and 
get  out  of  my  depth  ;  will  therefore  say  adieu,  and  close  this 
tirade.— No  !  I  can  hardly  presume  to  call  it  by  that  name,— let  it 
be  a  wail  to  the  "  powers  that  be  "  to  "  wake  up  and  be  doing." 

R» 


COMPARATIVE  OUTTURN  PROM  SUGAR-CANE. 

Sir,— My  attention  has  been  drawn  to  a  letter  signed  "  N.  J.  B." 
in  your  issue  of  the  19th  instant,  regarding  the  comparative  out- 
turn of  sugar  from  cane  in  India. 

It  is  a  little  difficult  to  form  a  correct  estimate  of  sugar  outturn 
from  your  correspondent's  letter.  He  says  that  in  some  of  hia 
trials  with  cane  grown  in  India,  "which  is  far  inferior  to  cane 
grown  in  Louisiana,"  hegotl70lbs.  sugar  from  one  ton  of  cane.  He 
does  not  say  what  quality  of  sugar  he  got,  whether  pure  white 
crystals  or  'first'  sugar.  If  the  former,  then  the  quantity  he  got 
was  much  in  excess  of  anything  obtained  in  Louisiana,  even  by 
the  new  diffusion  process.  At  a  discussion  of  the  United  States 
sugar  trade  on  9th  December  1886,  Mr.  G.  B.  Lorinj.',  Executive 
Commissioner  of  Agriculture,  said  that  Professor  Wiley  with  the 
diffusion  battery  obtained  144lb3.  of  fine  sugar  per  ton  from  Louisi- 
ana cane,  which,  he  said,  was  "fully  30  per  cent,  more  than  has 
ever  been  obtained  by  the  best  milling  on  similar  cane  in  Louisi- 
ana." If,  therefore,  "  N.  J.  B."  has  not  made  a  mistake,  the 
inference  is  that  he  has  succeeded  in  getting  271b3.  of  fine  sugar 
per  ton  from  Indian  cane  more  than  can  be  obtained  from  the  beat 
Louisiana  cane  by  the  diffusion  process. 
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Canes  contain  from  7  to  16  per  cent,  of  sugar,  according  to 
quality,  wliieli  is  very  much  dependent  upon  variety,  soil,  climate 
and  other  conditions  ;  while  the  highest  percentage  extracted  has 
reached  1040,  and  this  from  the  best  Cuban  cane.  I  cannot  help 
thinking  that  your  correspondent  has  over-estimated  the  outturn 
of  sugar  per  ton  of  Indian  cane.  If  he  will  be  more  explicit,  per- 
haps I  may  be  able  to  give  him  further  information. 

2\at  Febnia'-y  1887.  Pownda. 


BENGAL-NAG  PORE  RAILWAY. 

I  AM  greatly  surprised  at  the  decision  arrived  at  by  the  Supreme 
Government  in  regard  to  the  location  of  the  junction  of  this 
Railway  at  Sitarampore  instead  of  at  Asansol.  The  reason 
assigned  is  that  the  various  coal  companies  havin*  thought 
better  have  reduced  their  claims  to  reasonable  limits,  and  as,  I 
suppose,  the  present  law  does  not  enforce  the  acquisition  of  both 
rights,  which  would  involve  a  large  outlay  at  the  onset,  the 
Government  had  no  alternative  but  the  choice  made.  It  appears 
to  me  that  there  is  nothing  to  prevent  the  various  coal  proprie- 
tories from  driving  their  workings  under  the  proposed  line,  and  thus 
compel  Government  to  pay  for  the  coal  thereunder.  But  I  can 
hardly  believe  that  the  authorities  were  so  wanting  in  foresight  as 
to  have  missed  this  important  point.  I  am  informed  that  the  alter- 
native—  Asansol — route  shewed  a  better  and  more  economical  road 
than  the  original  one  from  Sitarampore.  Along  the  Asansol  route 
coal  does  not  exist,  and  not  only  do  the  physical  aspects  of  the 
country  favor  this  alignment,  but  the  fact  of  a  saving  in  the  run- 
ing  distance  of  7  miles  per  train  tri;j  !  This  latter  circumstance 
which,  of  itself  is  an  important  factor  of  economy,  coupled  with' 
the  strong  recommendation  which  came  from  the  officer  entrusted 
■with  the  alternative  survey,  should,  I  think,  be  a  warning  note  to 
those  interested  in  the  undertaking  to  pause  before  it  is  too  late  to 
mend.  I  am  further  informed  that  the  present  accommodation  at 
Asansol  will  more  than  suffice,— and  that  admirably,— the  require- 
ments of  the  Bengal -Nagpore  Railway  ;  and  that  the  foundation 
of  the  bridge  across  the  Daiuooda  river  on  this — alternative — -line 
■will  find  a  firmer  and  in  ali  respects  better  bedding.  The  only 
circumstance  that  may  be  urged  in  favor  of  the  Sitarampore  route 
is  the  ensurance  of  coal  traffic  which  ranges  between  200  and  .300 
tons  per  diem.  This  quantity  at  present  finds  its  way  to  Barakar 
and  Sitarampore,  and  a  representation  on  the  part  of  coal  com- 
panies to  the  E.  I.  R.  might  induce  it,  either  to  put  in  a 
branch  from  Sitarampore,  or  take  over  and  extend  a  branch  line 
belonging  to  a  private  firm  now  in  operation. 

Black  Diamond. 

gcrteg  ant)  faeries. 

R.  F.  C.  writes  : — "  Ryles  Method  of  Painting  and  Varnishing." 
Might  not  your  article  so  headed  have  said  simply  that  Mr.  Ryle 
finds  '■  Japanning"  cheaper  in  the  long  run  than  "  Painting  ?  " 

H.  W.  (Darjeeling)  writes  : — I  see  a  notification  in  your  Joxir- 
nal,  dated  5th  instant,  referring  to  the  Cooper's  Hill  Forest  examin- 
ation. In  the  notice  it  is  stated  that  successful  candidates  ^oill 
yrocecc?  to  Cooper's  Hill.  I  imply  from  this  that  the  examination 
■will  be  held  in  India — is  this  so  ?  and  can  you  give  me  anj  further 
particulars  on  the  subject  or  direct  me  to  whom  to  apply  for 
them. 

[Ans. — It  is  announced  that  an  open  competition  for  the 
Forest  service  in  India,  will  be  held  in  London  in  June  next, 
■when  not  less  than  ten  probationers  will  be  selected.  The  examina- 
tion will  be  open  to  all  natural-born  subjects  of  her  Majesty,  but 
they  must  be  unmarried,  and  above  17,  but  under  21  years  of  age 
on  the  1st  of  June  1887.] 


Jiterarg  ^otias. 


Bull's  Patent  Tobulur  Tiles  and  Method  of  Manufacture. 

This  illustrated  pamphlet  is  issued  by  the  patentee — W.  Bull, 
a.m.i.c.e.  The  patent  purports  to  meet  the  desideratum  of 
a  cheap  and  good  roofing  tile  for  India.  It  is  claimed  that 
these  tiles  are  lighter,  cooler,  and  stronger  than  any  of  the  other 
kinds  used  in  the  country.  From  a  perusal  of  the  pamphlet  we 
are  disposed  to  endorse  this  vie^w,  as  the  principle  of  manufacture 
ia  such  as  what  must  ensure  an  economical  and  water-tight  roof 
covering,  with  other  advantages,  for  tropical  climates. 


The  Railroad  and  Engineerino  Journal. 
We  have  received  the  first  issue  of  this  new  publication.  Mr. 
M.  N.  Forney,  well  known  in  the  American  Railway  world, 
having  become  the  owner  and  Editor  of  the  American  Railroad 
Journal,  established  in  1832,  and  of  Van  Nostrand's  Engineering 
Magazine,  the  two  publications  have  been  consolidated  with  the 
title  of  the  Railroad  and  Engineering  Journal.  The  Journal  in 
its  new  form  is  au  illustrated  monthly  publication,  having 
more  the  character  of  a  magazine  than  of  a  trade  journal.  It  is 
creditably  got  up  and  bids  fair  to  become  a  valuable  addition  to 
Americap  technical  serial  literature. 


Transactions  of  the  North  of  England   Institute  of  Mining 
AND  THE  Mechanical  Engineers. — Vol,  XXXV,  Part  IV. 

The  November  (1886)  issue  of  these  Proceedings  contains  only 
one  Paper  and  that  is  on  "  Coal-mining  in  New  Zealand  "  by  Mr 
George  J  Binns,  Government  Inspector  of  Mines  in  the  same 
Colony.  The  Paper  is  profusely  illustrated  and  concludes  with 
the  following  general  remarks  : — In  looking  at  the  quantities 
of  coal  in  New  Zealand,  it  will  be  observed  that  they  are  compara- 
tively speaking,  small  ;  also  that  the  fields  are  much  broken,  hav- 
ing partaken  in  the  geological  disturbances  of  the  country  to  some 
extent.  But  what  strikes  anyone  accustomed  to  the  English  coal- 
fields is  the  inconstancy  and  unreliability  of  the  deposits.  In 
addition  to  the  ordinary  dislocations,  the  seams  vary  in  thickness 
and  in  quality,  so  much  and  so  capriciously,  as  to  seriously  retard 
the  ordinary  operations  of  mining.  The  high  price  of  labour, 
and  the  variable  demand — which  is  not  dependent,  as  in  older 
countries,  on  extensive  manufactures — are  also  inimical  to  success. 
Thus  it  is,  that  although  carried  on  for  a  good  many  years,  coal- 
mining has  not  so  far  become  an  attractive  investment  for  New 
Zealand  colonists.  There  are,  certainly,  instances  of  successful 
working  and  large  profits,  but  these  are,  unfortunately,  very  few 
in  comparison  with  those  cases  where  hope  deferred  has  rendered 
the  heart  of  the  investor  sick  ;  and,  in  the  past,  many  and  disas- 
trous failures  have  been  chronicled  in  the  history  of  the  coal 
industry  of  the  Colony.  One  great  cause  of  this  want  of  success 
is  the  keen  competition  maintained  by  the  collieries  of  Newcastle, 
New  South  Wales,  which  has  been  already  referred  to.  Until  the 
ports  of  the  West  Coast  are  much  improved  there  can  be  no  hope 
of  driving  the  foreign  article  from  these  markets. 

The  President's  valedictory  address  is  replete  with  interest. 
If  touches  upon  a  variety  of  topics  embraced  by  or  contracted  with 
the  scope  of  the  Institute.  We  glean  therefrom  that  the  deepest 
bore-hole  in  the  world,  until  recently,  was  that  at  Schladebach,  near 
Leipzig,  the  depth  being  4,515  feet.  The  Schladebach  hole  was 
bored  by  the  Prussian  Goverment  with  the  diamond  drill  in 
search  for  coal.  The  temperature  of  the  bottom  of  the  bore-hole 
is  stated  to  have  been  48°  centigrade,  or  118°  F.  It  is  stated 
however,  that  there  i a  now  a  bore-hole  in  Pennsylvania  which 
has  reached  over  BOi'O  feet  in  depth. 

The  deepest  shaft  in  England  is  that  of  Ashton  Moss  Colliery 
in  Lancashire,  2,880  feet ;  and  elsewhere,  that  of  the  Adalber 
Lead  Mine  at  Prizibriam,  3,672  feet.  The  depth  of  the  cele- 
brated consolidated  Virginia  Mine  is  3,100  feet,  and  here  the 
temperature  was  found  to  be  115°  F.,  so  that  the  workmen  could 
only  work  for  twenty  minutes  at  a  time,  and  then  returned  to 
a  chamber  filled  with  ice,  thus  working  2j  hours  out  of  8.  This 
seems,  therefore  to  approach  the  limit  at  which  any  mine  can  be 
worked.  The  Virginia  Mine  however,  yielded  over  12  million 
pounds  sterling  worth  of  gold  aud  silver  in  six  years. 

On  the  question  of  the  amalgamation  of  Mining  Institutes, 
the  President  observes  that  whilst  any  attempt  to  amalgamate 
the  various  Institutes  into  one  body  would  be  difficult,  if  not 
impossible,  it  is  the  opinion  of  all  who  have  considered  the 
question,  that  a  federation,  confined  chiefly  to  the  publication 
of  the  Transactions,  could  be  carried  out  with  great  advantage. 
This  would  place  the  Papers  read  at  each  Institute  in  the  hands 
of  all  mining  engineers,  would  prevent  needless  repetition  of  Papers, 
and  duplicate  investigations  and  experiments  by  committees  on 
special  subjects  of  interest.  An  Institute  which  represented  the 
whole  mining  science  of  Great  Britain  would  be  a  source  from 
which  the  Government  might  obtain  reliable  information  of  the 
real  practical  requirements  for  necessary  legislation,  and  would 
be  a  power  to  resist  any  proposed  legislation  not  calculated 
truly  to  benefit  the  real  interests  of  both  mine-owners,  managers, 
and  workmen  ;  and  he  hopes  that  this  matter  will  receive  due 
consideration  from  his  successor,  and  that,  with  his  powerful 
influence,  a  successful  issue  may  be  arrived  at. 

The  Number  concludes   with   the   usual   Abstracts  of  Foreign 
Papers  and  of  Proceedings  and  other  appended  matter. 
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MEMO.  ON  BRIDGE  OVER  THE  DEGH  NULLAH 

ON  THE  LAHORE  AND  SHEIKHOOPOORA 

ROAD,  IN  THE  PUNJAB. 

By  Rai  Bahadur  Kunhva  Lai.l,  M.  Inst.  C.  E..  late 

elxecgtlve  esgiseer,  lahore  division,  public  works 

Department. 

Thx  Dogh  Nullah,  at  its   intersection  with   the  above 

Road,  is  confined  between  two  bold  and  defined  banks  and 

the  soil  of  its  bed,  at  that    place,  consists   of    a  mixture 

of  sand  and  clay,  the  former  predominating. 

A  Bridge  of  three  openings  of  40  feet  each,  as  per  plan 
accompanying,  is  constructed  over  this  Nullah,  which 
has  been  found  ample  for  the  flood  discharge  of  the 
Nullah  during  the  last  16  years. 

The  Bridge  is  a  timber  structure  on  masonry  abut- 
ments, and  timber  piers,  and  consists  of  nine  strut  and 
straining  beam  trusses  (three  in  each  bay)  which  carry 
the  roadway  beams  and  planks. 

The  roadway  beams  consist  of  two  pieces  joined  with 
flitches  on  both  sides  bolted  together  over  the  middle 
of  the  straining  beams,  which  are  thus  relieved  of  a 
portion  of  the  superincumbent  weight,  and  which 
cannot  conse«}uently  .sag. 

The  roadway  is  12  feet  wide  between  the  wheel  guards, 
and  1-t  feet  between  the  parapets,  with  projections  measur- 
ing 7'  X  2'  over  each  pier  for  the  couvenience  of  travellers 
passing  over  the  bridge. 

The  abutments  rest  on  wells  sunk  20  feet  below  the 
bed  of  the  Nullah  and  the  piles  of  the  timber  piers  are 
driven  to  the  same  depth. 

The  abutments,  wing  walls,  and  parapets  are  of  dressed 
ptucn  masonry  of  large  well  burnt  12"  x  6"  X  3"  bricks  set 
in  mortar,  made  of  kimker  and  stone  limes  mixed  in  the 
proportion  of  90  parts  of  the  former  to  10  of  the  latter, 
and  the  whole  well  ground  in  regular  mortar  mills. 

The  foundation  wells  are  made  of  small  bricks  laid  in 
fresh  burnt  kunker  lime  mortar  and  filled  with  concrete 
consisting  of  broken  bricks  with  enough  mortar  to  turn 
the  whole  into  a  .solid  mass. 

The  piers  and  superstructure  of  the  Bridge,  consist 
of  the  best  well  seasoned  deodar  timber,  free  from  sap- 
wood,  flaws,  and  large  knots,  the  parts  in  contact  with 
masonry  being  tarred,  and  the  remainder  covered  with 
two  coats  of  black  paint  in  linseed  oil. 

The  struts  of  the  trusses  abutt  against  blocks  of  hard 
"  keekur  "  wood  which  are  placed  at  right  angles  to  the 
struts,  which  are  morti.sed  into  them. 

The  dimensions  of  the  different  timbers,  &c.,  are  given 
in  full  detail  on  the  plan. 

The  whole  of  the  Bridge  is  built  of  timbers  not  exceed- 
ing 15  feet  in  length,  with  the  exception  of  the  uprights, 
piles,  and  roadway  girders,  for  which  20  feet  timbers  and 
a  few  24  feet  ones  were  used. 

The  Bridge  cost  Rs.  11,183  as  per  abstract  annexed, 
which  gives  a  rate  of  Rs.  99  or  say  100  per  foot  run 
of  waterwav. 


AhAtrart  of  Coxl. 


Quiintity 


14,117  eft. 


3,150  „ 

6,120  L  ft 
3,43,')  eft. 

62-1  U«. 
],1C'    ,, 
4  No. 

240  r.  ft. 
1,750  c  ft. 


Particular!. 


Pucca  Muonry  of 
abutments  ami  wing 
w.-illii  % 

Killing  wc-lls  with 
Broken  Bricks        % 

■Sinking  wells  % 

\V(xk1  work  ft. 

Iron  work  RO  11». 

Iron  work  80    ,, 

(urlwfor  wells     each 

P>iiliiig»  for  Bridge  ft. 

Kunker  Metalling  of 
IVja'lway  % 

.Straightcuingof  Nullah 


Gbajcd  ToTAt.  Rs. 


Rate. 


Rs.  As.  P. 


20    0    0 


0 


0 


2  0 

8  0 

2  0 

16  0    0 

14  0    0 

;«>  0    0 

1  I 


12  0  a 


Amount. 


Rs.  As.  P. 
2,822  0    0 


63  0 

410  0 

0|6,870  0 

124  0 

203  0 

120  0 

261  0 

210  0 


100  0    0 


Total. 


Calculations  of  Strength  of  Trusses. 
Central  interval  between  trusses  ...        5  feet 

Distance  from  abutment  to  head  of  strut  ...  12'5     „ 
Length  of  straining  beam     ...  ...       15     „ 

Rise  of  trusses    ...  ...  ...        6     „ 

Weight  per  1  ft.  superficial  of  roadway     ...  300  lbs. 
Then,  weight  acting    vertically    at  head    of 

each  strut:^(7-o-h6-25)5x'300   =       ...   20,625  lbs. 
Length  of  each  strut=  v/ia-o'  x  6*  =       ...   14  ft.  nearly. 
Strain  in  direction  of  strut  =  20625  X  V    =   48,125  lbs. 
Strain    in     direction    of    straining    beam 

=  20,625  X  —  =  42,969  lbs. 

Resistance  of  strut  =  12'x  12''x350lbs.    =  50,400  lbs. 
of  straining   beam  =  12''x  12' x 


11,183    0    0 


11,183    0    0 


350  lbs.= 
The  struts  and    straining   beams    are 
12'  X  12'  each,  and  are  amply  strong. 

Roadway  Planks. 
Strain  =   5  x  1  x  3001bs.  = 
Strength  ==*-^'><  12x500 


..  50,400  lbs. 
therefore    made 


1,500  lbs. 
2,430  lbs. 


10x5 

Uprights  of  Piers. 
Strain  =  40' X  12' xSOOlbs.  =   ...  ...  144,000  Iks., 

which  being  divided  by  3  gives  48,000  lbs.  for  the  strain 
acting  vertically  on  each  post.  Resistance  of  each  post 
=  12'  X  12"  X  350  =  50,400  lbs. 

The  scantlings  given   to   the  principal  timbers  of   the 
Bridge  are  therefore  ample. 

Calculations  of  Waterway  and  Velocities  of  the 
Degh  Nullah  on  the  Lahore  and  Sheikhoopoora 
Road. 
Mean  sectional  area  of  Nullah   =:  ...   1,075  s.  ft. 

(Mean  of  areas  at  site    of  Bridge    and  at 
points  one   mile  above  and  one  mile  below 
the  Bridge.) 
Mean  Border  of  ditto  = 
Breadth  of  Nullah  at  top  = 
Fall  of  bed  in  ft.  per  inile  = 

which  gives  1  in  1,760  or  — 


TT^rrOrb 


115 

112 

3 

1,760. 


ft. 
ft. 
ft. 


1075 


R,  or  mean  hydraulic  depth  =  — ,  =  9'35  ft. 


Mean   Telocity  V 
•1032.5)  = -?£££2_ 


306-55  (a/b  --10325) 

•/b— h.     1.   V  b-t-  1-6 
(\/ 02-1032  5) 


VlTGO  — h.       I.    V 1760-1- 16 

•10325)  =  6-76  ft.  per  second. 

T,       .     ,       ,              -If.        LxVxl-097 
Required  waterway  m  i.  it.  =  


-31 


==  112  ins. 

3l(/]r- 
(v'alT- 


112  X  6-76  X  1-097 


=    120  ft.,  which  gives  3  openings  of 


7* 
40  feet  each. 

As  the  Degh  Nullah  is  a  very  violent  and  rapid  stream 
in  the  rains,  ample  waterway  has  been  allowed,  so  as  to 
save  the  Bridge  from  damage  or  destruction  during  floods 
and  to  allow  the  whole  of  the  flood  water  to  pa.ss  through 
the  Bridge  without  any  turmoil,  &c. 

Lahore:  Id  December,  1886.  K.  L. 


Thk  Pkoobksh  of  thk  Art  of  Tunneling. —A  French  writer  directs 
attention  to  the  constant  progress  made  of  late  years  in  tunneling  and 
drifting  throngli  rock.  Along  with  improvements  in  rock  drills  have 
come  no  les.s  marke<l  improvements  in  explo.sive3.  The  results  liave 
shown  tliemselves  in  a  constant  increase  in  the  rate  of  advance.  Tluis, 
in  the  MontCenis  tunnel  the  average  rate  was  1  '75  meters  a  day.  In 
the  St.  Gothard  tunnel,  where  more  powerful  explosives  were  used,  the 
rate  was  2'7o  meters.  In  the  Arlljerg  tunnel  further  improvements  in 
the  drills  and  explosives  used,  with  a  better  organization  of  the  work, 
raised  the  rate  of  daily  advance  to  4'15  meters.  More  recently  the 
Levant  tunnel  was  driven  at  a  rate  of  4-50  meters  a  day.  And  the 
last  great  work  of  this  character,  tlie  Carrito  tunnel  in  Italy,  where, 
m.ASTlNC  (iKLATlNE  Van  used  im  draper  holes  than  dynamite,  rould  trork 
in  cffertMaUy,  sliovvs  an  avdrage  daily  advance  of  5 '40  meters.  Some 
allowance  must,  of  course,  he  made  in  these  estimates  for  difference  of 
rock  and  other  conditions  of  the  problem  ;  but  as  these  averages  ar,e 
for  tlie  whole  work,  they  represent  approximately  the  progress  made 
in  the  science  and  practice  of  mining  since  the  completion  of  the  Mont- 
Cenis tuund. 

*  7  feet  bsiug  tha  aaaamod  incrooaed  velocity  tmder  the  Bridge. 
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APPENDIX  TO  "DRIFT  IN  GUN-FIRE." 
By  a.  E\vbank,  M.A. 

I  REGRET  that  owing  perhaps  to  an  over  conciseness  in 
my  introductory  remarks  on  "  drift"  Mr.  Hilton  has  been 
led  to  misconceive  so  entirely  the  direction  of  iny  drift. 
I  introduced  the  case  of  a  spinning  projectile  moving  over 
an  unspinning  earth.  Mr.  Hilton  interposes  with  the 
case  of  an  unspinning  projectile  over  a  spinning  earth. 
The  former  let  us  call  artillery  drift.  The  latter  let  us 
call  earth-rotation  drift.  This  latter  drift  was  omitted 
from  the  discussion  as  being  unimportant  to  the  gunner. 

Suppose  we  have  a  given  gun  fired  at  a  given  elevation 
with  a  given  charge  of  powder  and  a  given  projectile.  Let 
the  gun  be  located  at  a  given  spot,  say  the  neighbourhood 
of  Calcutta.  If  the  projectile  is  fired  in  the  north  azimuth 
it  will  have  a  tolerably  large  artillery  drift  to  the  east. 
It  will  also  have  a  small  earth-rotation  drift  to  the  east. 
Therefore  the  observed  drift  will  be  the  sum  of  the  two. 
If  we  could  watch  the  earth-rotation  drift — by  using  a 
cannon  not  rifled  — we  should  see  that  this  drift  is  greater 
in  the  latter  half  of  the  flight.  This  statement  I  leave 
unproved.  Secondly,  let  the  projectile  be  fired  due  south. 
There  will  be  the  savie  tolerably  large  artillery  drift  still 
to  the  right,  which  now  means  to  the  west.  There  will  be 
an  earth-rotation  drift  approximately  the  same  as  before 
and  now  also  to  the  west.  Again,  the  total  drift  is  the 
sum  of  the  two.  The  earth-rotation  drift  is  now  more 
marked  in  the  former  part  of  the  flight.  This  statement 
is  also  left  unproved.  Thirdly,  let  the  gun  be  pointed  due 
east.  The  artillery  drift— constant  in  amount — is  now 
measured  to  the  south.  The  other  drift  has  disappeared. 
This  drift  also  vanishes  for  an  azimuth  due  west.  For 
any  fifth  azimuth  the  drift  takes  a  value  which  varies 
with  the  azimuth. 

Now  the  gunner  in  battle  cannot  choose  his  azimuth. 
He  must  fire  in  whatever  azimuth  the  enemy  choose  to 
show  themselves.  It  is  worth  his  while  to  study  the 
artillery  drift — not  because  it  is  large  but — because  it  is 
constant.  It  is  useless  to  study  the  other  drift — not 
because  it  is  small  but — because  it  is  variable  and 
because  its  variations  take  it  down  to  zero.  Not  yet 
is  the  case  against  this  latter  drift — as  a  claimant 
for  the  gunner's  meditations — fully  stated.  For  not  only 
is  the  drift  variable  when  at  a  given  spot  of  the  earth  we 
change  the  line  of  fire,  but  if  we  transport  the  gun  to 
another  part  of  the  world  we  have  a  new  set  of  changes 
which  are  usually  different  from  the  former  set.  A  field 
piece  is  made  near  London  and  is  tried — let  us  say — at 
Shoeburyness.  Its  artillery  drift  is  found  by  practice 
and  is  duly  recorded.  This  may  be  done  by  firing  east 
or  west.  If  it  is  thought  worth  while  to  determine 
the  maximum  earth-rotation  drift  at  that  place ;  we 
might  now  fire  the  gun  due  north  and  find  the  increase 
in  the  drift.  This  being  done  and  the  result  entered  in 
the  gunner's  note-book  war  breaks  out  with  Russia  and 
he  and  his  gun  are  landed  somewhere  in  the  Caucasus.  The 
gunner  must  now  get  a  fresh  set  of  memos  either  by 
theory  or  by  practising  in  the  Caucasus.  In  Burmah  he 
will  want  a  new  collection,  but  at  the  equator  this  drift 
is  zero  not  only  due  north  but  for  all  azimuths. 

But  not  even  yet  is  the  case  against  this  small  drift 
fully  formulated.  For  suppose  a  big  cannon  lodged 
in  a  fortress  and  fired  always  in  one  and  the  same  vertical 
plane.  Here,  if  anywhere,  might  this  drift  sue  to  be 
allowed  a  recognised  status.  Unfortunately  even  now  there 
enters  an  insurmountable  "  demurrer  "—in  the  shape  of 
a  casual  side  wind.  Let  the  pure  artillery  drift  be  taken 
as  a  feet.  Let  the  earth-.spin  drift  be  e  feet,  where  e 
may  be  a  proper  fraction.  Let  the  accidental  wind  drift 
be  ealled  vj.  This  may  act  to  the  right  of  the  line  of 
fire.  But  it  is  just  ^  likely  to  act  in  the  other  direc- 
tion. Thus  the  total — the  observed — drift  is  a  +  e+^io. 
Now  e  is  small  and  it  may  bo  less  than  w.  Where  then 
is  the  use  of  being  particular  about  your  e  if  you  cannot 
regulate   or    predetermine    the     magnitude  of  your    w  ? 

If  earth-spin  drift  were  constant  for  all  directions  at  one 


place — even  though  it  continued  to  vary  when  the  latitude 
was  \aried^-and  if  this  drift  were  some  considerable 
fraction  of  the  pure  artillery  drift,  then  it  might  be 
worth  while  for  jrun-makers  to  change  the  direction  of 
their  rifling.  For  with  a  left-handed  spinning  projectile 
the  artillery  drift  would  be  one  way  and  the  earth-spin 
drift  the  other.  Thus  the  original  line  of  fire  would  be 
kept  more  closely  than  it  is  with  the  present,  mode  of 
rifling. 

Practically  in  action  a  field  piece  is  aimed  not  at  one 
man,  but  at  an  extended  line  of  men.  Here  close  accuracy 
of  aim  is  not  very  important.  In  the  siege  of  a  town  when, 
a  gun  is  used  to  throw  shells  or  round  shot  over  the  walls 
and  among  the  buildings  accuracy  is  still  unimportant. 
By  turning  the  gun  its  shots  can  be  distributed  with  as 
much  impartiiility,  or  concentrated  with  as  deadly  effect  as 
if  the  drift  was  ml.  If,  on  the  other  hand,  the  gunner  has 
to  strike  one  particular  part  of  a  visible  object — as  for 
instance  to  effect  a  breach — his  gun  with  a  predetermin- 
ed drift  is  about  as  effective  as  would  be  a  gun  with  no 
drift.  Similarl}',  in  an  observatory  a  clock  that  gains, 
uniformly  or  loses  uniformly  is  considered  nearly  as  useful 
as  a  clock  that  keeps  perfect  time.  We  cannot  make  a 
clock  that  absolutely  neither  gains  nor  loses.  We 
therefore  limit  our  endeavours  to  making  the  gain  or 
loss  constant  and  definable.  We  cannot  get  rid  of 
drift.  So  we  content  ourselves  with  determining  its 
larger   and    its    constant    components. 

Readers  of  the  original  article  are  desired  to  make  the 
follo^ving  corrections  : — On  page  68  for  "  a  line  on  it "  read 
"  a  line  in  it."  On  page  93,  left  column,  second  paragraph, 
for  "  a  clockwise  on  right  handed  "  read  "  a  clockwise  or 
right  handed."  In  the  same  paragraph  for  "  through 
P  and  A  about"  read  "  through  P  and  about."  In  right 
hand  column  at  the  top  for  "  the  curvature  at  C  the 
highert  point  is  less"  read  'the  radius  of  curvature  at  O 
the  highest  point  is  less."  Or  simply  change "  less"  to 
"greater,"  which  comes  to  the  same  thing.  On  page  94,third 
paragraph,  for  "  it  has  this  effect  when  combined  with 
the  vertical  spin"  read  "  it  has  no  effect  when  combined 
witli  the  vertical  spin." 

With  regard  to  the  effect  of  the  earth's  rotation  upon 
the  courses  of  rivers  the  reader  may  consult  a  lecture 
on  "  The  Living  Earth"  shortly  to  be  published  in  these 
columns. 

A.  E. 

Garson's  Suspension  Bridges,  described  nnd  illustrated  in. 
our  last  issue,  are  made  by  A.  &  J.  Main  &  Co.,  and 
not  by  A.  W.  V.  B.  Main  (fe  Co.,  as  mentioned  in  the  article. 


The  Directors  of  the  Suez  Caual  Company  announce  that  from 
the  1st  of  March,  steamers  carrying  electric  lights  will  be  allowed 
to  pass  the  Canal  at  night. 

M.  Bonatale,  Minister  of  Public  Works  in  Persia  and  Baron 
Normann,  engineer  in  the  Persian  service,  have  gone  to  Moscow 
with  the  alleged  object  of  promoting  a  Russian  society  for  the 
construction  of  railways  iu  Persia. 

A  Eussian  Merchant,  M.  Nicolaieff,  is  said  to  have  liiid  a 
scheme  before  Prince  Dondoukoff- Korsakoff  for  the  construction  of 
a  steam  tramway,  153  miles  long  between  Askaliad  and  Meshed,  iu 
order  to  facilitate  the  placing  of  Russian  goods  on  the  Persian 
market,  to  the  exclusion,  of  course,  of  English  manufactures.  The 
road  is  to  take  the  place  of  the  chaussee,  which  was  to  be  con- 
structed according  to  the  Teheran  Convention  of  1881. 

We  hear  that  the  Horlg-Kong  and  Whampoa  Dock  Company 
have  practically  concluded  a  contract  witli  Messrs.  Marty  and 
D'Abbadie  for  the  constru'-tion  of  three  river  boats  for  the  river 
service  of  Tonkin.  These  three  boats  will  be  built  after  the  style 
of  the  Powan.  The  length  of  each  will  be  1.32  feet,  the  beam 
26  feet  and  the  depths  feet.  They  are  to  be  made  to  hold  175 
tons  merchandise,  about  500  native  passengers,  third  class,  100 
second  class  ))assenger3  and  16  first  class  passengers.  We  believe 
the  contract  price  for   the  boats  is  something  near  $48,000  each. 

At  a  meeting  of  the  Geographical  Society  of  Paris  in  Decem- 
ber last,  M.  de  Lesseps  again  declared  that  the  Panama  Canal 
would  be  open  for  tratHc  in  1889.  He  added  :  "  There  will 
not  be  sufficient  time  for  the  construction  of  locks  ;  we  shall 
make  them  later  on.  The  essential  point  is  that  by  the  date 
meutioned  shipping  shall  be  able  to  pass  through  the  Canal." 
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TRANSPORTING   WAGGONS     OVER  BREAK 
IN    EMBANKMENT,  E.  B.  S.  R. 

The  floods  last  year  in  some  parts  of  Eastern  Bengal 
surpassed  the  inundations  of  the  year  previous.  The 
river  gauge  readings  of  the  Brahmapootra  were  higher  by 
several  inches  and  the  inundations  proportionately  great- 
er. The  ilistriet  about  Goaluudo  suffered  severely.  The 
E.  B.  S.  R.  terminus  was  cut  off  for  six  weeks.  A  new 
bridge  of  six  spans  succumbed  bodily  to  the  enormous 
pressure  of  water.  The  floods  would  not  be  refused  ; 
the  bridge  staggered  for  thirty-six  hours  and  then  was 
swept  away.  Engineering  skill  and  mountains  of  stones 
availed  nothing.  On  the  morning  of  the  13th  September, 
the  first  inroad  was  made  by  the  rushing  waters.  On  the 
morning  of  the  15th  the  waters  roared  in  mockery  at  the 
sustained  efforts  made  to  restrain  them  :  one  pier  alone 
remained  with  bent  head  in  token  of  respect  to  the 
mighty  power  which  had  levelled  its  brethren  in  distress, 
and  the  waters  seethed  and  foamed  where  but  yesterday 
trains  had  run. 

The  railway  authorities  stood  on  the  morning  of  the 
loth  September,  at  the  very  busiest  time  of  ti>e  year, 
with  an  impassable  break  between  Calcutta  and  the 
principal  goods  terminus.  The  focus  to  which  converges 
the  river-borne  traffic  of  nearly  half  of  Bengal,  was  an 
island.  Goalundo,  ravaged  by  the  river  from  its  birth  as  a 
railway  terminus,  had  never  before  been  cut  off  as  it  was 
now. 

It  is  not  within  the  scope  of  this  paper  to  detail  how  the 
authorities  worked  the  congested  traffic  in  goods,  or  how 
they  kept  open  the  passenger  traffic.  That  the  first  did 
not  suffer  is  borne  out  by  the  earnings  of  the  lines  for 
the  half-year.  That  the  convenience  of  the  travelling 
public  was  studied  is  evidenced  by  the  total  absence  of  all 
complaints — in  fact,  Calcutta  did  not  know  that  a  break 

existed. 

Our  immediate  purpose  is  to  show  the  manner  of,  and 
the  means  by  which,  the  release  of  a  large  number  of 
rolling-stock  was  effected,  in  order  that  railways  which 
might  be  unfortunate  enough  to  be  similarly  circum- 
stanced, might  minimise  the  disastrous  results,  by  adopt- 
ing similar  measures. 

On  the  sometime  Island  of  Goalundo  were  blocked  over 
150  vehicles  of  sorts,  representing  a  carrying  capacity  of 
nearly  1,500  tons  and  a  money  value  in  demurrage  alone 
of  something  like  Rs.  1,200  per  day,  or,say,Rs  35,000  per 
month.  The  diagram  on  the  opposite  page  shows  clearly 
how  the  waggons  were  released  from  their  watery  thral- 
dom, and  utilised  for  the  traffic  of  the  lines.  Two  cargo- 
boats  were  transversely  cradled — boxed  together  so  as  to 
give  a  twin  support  to  a  single  platform ;  piers  of  crossed 


sleepers 


iW 


built    up    from    the    bottom     of     the 


boats    gave    the 
athwartship ;  on 


required  bearings.  Beams  were  laid 
these  beams,  gauged  to  the  parent 
line,  were  laid  rails,  and  the  whole  lashed  and  bolted  to 
the  refjuired  rigidity.  There  were  three  sets  of  rails  to 
take  two  wasgons  per  set.  The  joined  pontoons  were  now 
ready  as  a  treble-section  of  the  main  line. 

Next  in  importance  comes  the  work  of  laying  out  the 
anchors,  so  as  to  have  the  boats  under  complete  control, 
in  order  to  move  this  floating  section  of  the  line  from 
side  to  side  over  a  sluicing  current  to  be  connected  to  the 
severed  ends  of  the  parent  line.  The  diagram  shows  how 
kedges  and  breast  lines  were  laid  out.  Cross  head-ropes 
bore  the  weight  of  the  boats  against  the  current ;  side 
shore  lines  guided  the  boats  into  the  positions  required ; 
stem  kedge  lines  steadied  the  boats  and  assisted  generally 
in  manoeuvring  them. 

The  bridge  ends  demanded  the  most  careful  levelling 
in  order  to  maintain  the  level  between  the  rails  on  board 
the  boats,  and  those  on  shore,  and  the  greatest  care  and 
judgment  were  required  to  side  the  boats  in,  so  as  to 
iish  plate  the  first  set  of  rails,  then  the  next  and  then  the 
third ;  when  each  in  turn  had  been  connected  and  the 
waggons  shipped,   the   floating  section  was  disconnected 


and  hove  across  to  the  other  side,  where  the  same  care- 
ful work  had  to  be  done  to  unship  the  waggons  and  free 
them. 

It  will  be  observed  from  the  diagram  that  one  pier 
remained,  the  rush  scoured  out  behind  the  abutment, 
and  the  work  of  transhipment  had  to  be  done  on  the 
north  end  by  a  rear  movement  of  the  boats  inside  the 
screen  wall  of  the  bridge,  thus  adding  to  the  difficulties 
of  the  operation  and  delaying  greatly  the  work. 

Nevertheless,  141  vehicles  of  all  classes  and  tonnage 
were  crossed  in  six  days  without  a  scratch  and  without 
any  accident  to  life  or  limb,  at  a  cost  under  all  heads, 
including  hire  of  the  boats,  of  a  little  over  one  day's 
demurrage  per  vehicle.  This  operation  was  initiated,  plan- 
ned and  carried  out  by  the  District  Traffic  Superintendent 
at  Goalundo. 

The  bridge  levels  were  maintained  by  the  Executive 
Engineer. 


H.  H.  THE  NIZAM'S  SARUNAGAR  PALACE, 
(HYDERABAD— DECCAN ). 

The  Palace  as  designed  is  in  the  Saracenic  style,  and 
is  in  four  blocks,  with  courtyards  intervening  between 
them,  but  connected  along  the  sides  by  corridors.  The 
blocks  consist  of  the  main  building,  the  quarters  for  His 
Highness'  companions  or  Masahibs,  His  Highness'  Private 
apartments,  and  the  Zenana  accommodation. 

The  main  building  consists  of  a  central  block,  contain- 
ing the  public  reception  rooms  on  the  ground  floor,  and 
six  suites  of  bed  rooms  above,  which  may  be  converted 
when  necessary  into  twelve  bed  rooms.  On  both  sides 
of  the  ground  floor  are  corridors  leading  to  wings,  each 
consisting  of  a  suite  of  reception  and  bed  rooms. 

Immediately  to  the  rear  of  the  central  main  block, 
and  separatedfrom  it  by  a  courtyard  measuring  200 
feet  by  100  feet,  is  a  block  of  buildings  intended  for  the 
use  of  the  Masahibs,  and  consisting  of  a  reception  room, 
a  dining  room,  and  four  suites  of  bed  rooms  convertible 
when  necessary  into  eight  bed  rooms.  This  block  is 
connected  with  the  main  building  by  corridors  on  both 
sides,  in  the  centre  of  which  are  the  gate-ways  which 
form  the  public  entrance  to  the  Palace,  while  the  spacious 
courtyard  just  alluded  to  forms  the  carriage  drive. 

Entering  the  building  from  the  courtyard  is  a  vesti- 
bule 30  feet  by  30  feet,  and  then  a  hall  42. U'eet  by  30 
feet.  On  the  left  is  a  billiard  room  and  a  morning  room 
each  45  feet  by  30  feet,  and  separated  by  a  passage  15 
feet  wide.  On  the  right  is  a  dining  room  110  feet  by  30 
feet.  The  drawing  rooms  may  be  entered  from  any  of 
the  rooms  just  mentioned,  and  with  the  exception  of  the 
hall,  ■  are  separated  from  these  latter  by  a  corridor  which 
extends  throughout  the  length  of  the  building.  This 
corridor  is  411  feet  long,  and  forms  the  approaches  to  the 
side  wings  alluded  to.  The  drawing  rooms  are  three  in 
number,  forming  a  suite  125  feet  by  30  feet.  They  are 
sheltered  by  a  verandah  15  feet  wide,  which  opens  imme- 
diately on  a  garden  700  feet  long  and  500  feet  broad. 

Behind  the  block  for  the  Masahibs,  and  separated  from 
it  by  another  courtyard  of  similar  dimensions  to  the  one 
already  described  as  forming  the  carriage  drive,  is  His 
Highness'  block  of  private  apartments.  These  consist  of 
a  reception  room  on  the  ground  floor,  60  feet  by  30  feet, 
with  bed  rooms  above.  The  whole  looks  out  into  a 
large  (luadrangle  about  300  feet  square,  round  three  sides 
of  which  arc  arranged  the  apartments  for  the  Zenana 
ladies,  while  His  Highness'  own  apartments  form  the 
fourth  side.  Provision  is  made  for  private  access  along 
the  upper  corridors  from  the  Zenana  to  His  Highness' 
apartments,  and  to  the  veranda  adjoining,  which  com- 
mands a  view  of    the    gardens   and  the  grounds   beyond. 

Corresponding  to  the  side  wings  which  open  out  from 
the  corridor  of  the  main  building,  and  situated  behind 
them  in  a  line  with  the  block  for  the  Masahibs'  quarters, 
are  two  similarly  designed  blocks,  but  differently  arranged 
inside,  the  one  comprising  the  kitchen,  and  the  other  the 
accommodation   for   His  Highness'   private  offices.     The 
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kitchen  is  in  two  distinct  buildings,  the  one  for  Moglai 
and  the  other  for  English  use. 

The  Zenana  block  opens  out  directly  by  a  covered  and 
private  passage  into  another  garden  intended  for  the  ladies. 
A  private  entrance  for  carriages  leads  into  the  Zenana 
courtyard. 

The  building  is  terrace-roofed  throughout.  The  height 
of  the  rooms  on  the  ground  floor  is  30  feet,  and  on  the 
upper  floor  20  feet.  The  main  building  is  surmounted  in 
front  and  rear  by  a  large  dome  over  the  central  portion, 
and  two  smaller  ones  over  the  stair-case  rooms.  All  the 
gate-ways  carry  towers,  the  most  imposing  of  which  are 
over  the  gate-ways  forming  the  public  entrance  to  court- 
yard No.  1. 

The  rough  estimate  for  the  Palace  and  grounds  was  cal- 
culated at  12  lakhs  of  rupees,  and  it  was  proposed  to  dis- 
tribute this  amount  over  3  years,  but  as  the  laying  out  of 
the  Garden,  Park,  itc,  would  take  a  longer  period,  the  time 
was  extended  to  5  years — the  first-half  of  which  has 
already  expired. 


RANGOON  DRAINAGE  PROJECT. 

(Continued  from  last  issue.) 

Specification  op  Enginr-House,   Boiler-House,  and  Ohim- 

NBY,  FOE  Sewerage  Works. 

Engine-House. 

The  engine-house  to  be  60  feet  long  and  30  feet  wide,  and 
to  contain  two  brick  and  stone  work  foundations  for  two 
pairs  of  engines  and  air  compressors,  16  feet  by  19  feet  6 
inches,  and  9  feet  high. 

The  ground  to  be  excavated  6  feet  deep  for  the  walls,  and 
45  feet  by  30  feet  to  be  excavated  as  a  cellar  round  the 
en^'ine  foundations  to  the  same  depth. 

Part  of  the  wall  adjoining  the  boiler-house  to  be  excavated 
7  feet  deep  for  the  boiler  flue. 

The  whole  of  the  excavated  cellar  space  to  be  covered  with 
18  inches  of  concrete,  consisting  of  one  part  of  cement,  four 
parts  of  sand,  and  eight  parts  of  broken  stone,  on  which  the 
engine  foundations  are  to  be  built. 

The  walls  of  the  engine-house  to  be  18  inches  thick  from 
the  foot  to  the  floor,  and  from  the  floor  to  the  cornice  13^ 
inches  thick  ;  to  be  built  of  best  grey  stocks,  or  other  bricks 
of  similar  quality,  and  the  whole  of  the  building  to  be  faced 
with  good  red  bricks. 

The  surface  to  be  pointed  with  cement. 

The  engine  foundations  to  be  built  of  best  grey  stocks  in 
cement,  and  the  top  of  the  foundations  of  good  sandstone 
blocks  18  inches  thick. 

The  foundation  bolts  for  the  engines  to  be  put  in  as  directed 
by  the  Engineers. 

The  floor  of  the  engine-house  to  be  level  with  the  top  of 
the  engine  foundations,  to  rest  on  wall  plates  4  inches  by  4 
inches  as  shown  on  drawing. 

The  front  entrance  to  be  provided  with  a  staircase  of  good 
sandstone,  having  10  steps  with  6  inches  rise  and  12  inches 
tread,  and  8  feet  wide,  and  a  landing  of  6  inches  rise  and  3 
feet  in  width. 

The  sides  of  the  staircase  to  be  of  good  sandstone  of  the 
shape  shown  on  the  drawing. 

The  engine-house  to  have  1 2  wrought-iron  windows  4  feet 
wide  and  12  feet  high,  with  serai-circular  tops,  and  glazed 
with  ordinary  window  glass. 

The  principal  entrance  to  have  a  double  door  4  feet  wide 
and  9  feet  high,  with  a  semi-circular  fanlight  above. 

The  first  10  feet  of  the  engine-house  to  be  divided  into  three 
compartments  by  wooden  partitions  16  feet  high  with  a  wood- 
en ceiling. 

The  floor  of  the  engine-house  to  be  5  feet  6  inches  above  the 
ground  level,  and  the  walls  to  be  carried  20  feet  above  the 
floor. 

The  engine-house  to  be  provided  with  an  iron  roof  30  feet 
span,  6  feet  9  inches  rise,  and  with  12  sets  of  poloncean 
trusses. 

The  trusses  to  be  bound  together  longitudinally  by  10 
angle-irons  IJ  inches  by  1^  inches  by  \  inch. 

To  all  the  angle-irons  are  to  be  fastened  4-inch  by  5-inch 
purlins,  each  61  feet  long. 

To  these  purlins  are  to  be  nailed  2-inch  boards  planed  on 
one  side,  and  moulded,  grooved,  and  feathered. 

The    boards  to  be  first   covered    with   good    roofing   paper. 


and  finally  with  countess  slates  laid  with  3-inch  lap,  and  each 
fastened  with  two  copper  nails. 

A  patent  slab-crested  roll  to  be  put  on  the  ridge. 

The  walls  of  the  engine-house  to  be  lathed,  layed,  and  set, 
and  afterwards  coated  with  three  coats  of  oil  paint. 

The  whole  of  the  engine-room  to  be  wainscoted  to  a  height 
of  3  feet  6  inches. 

All  the  woodwork  in  the  engine-house  to  be  covered  with 
three  coats  of  boiled  linseed  oil,  and  not  to  be  painted. 

Boiler-Mouse. 

The  boiler-house  to  be  42  feet  wide  and  25  feet  deep,  and 
to  contain  two  boilers. 

The  foundations  for  the  boilers  to  be  excavated  30  feet  long 
and  3  feet  6  inches  deep. 

The  boiler-flue  to  be  5  feet  wide  and  3  feet  6  inches  deeper, 
i.e.,  7  feet. 

The  walls  to  be  18  inches  thick  from  the  foot  to  the  splayed 
bricks,  2  feet  6  inches  above  the  ground  level,  the  rest  of  the 
wall  to  be  13^  inches  thick,  and  carried  up  to  a  height  of  16 
feet  above  the  ground  level. 

The  brickwork  to  be  of  best  grey  stocks  in  lime  and  faced 
with  good  red  bricks. 

The  outside  to  be  pointed  with  cement  similar  to  the 
engine-house. 

The  boiler-setting  to  rest  on  18  inches  of  common  bricks  in 
clay.  The  rest  of  the  foundations  to  be  of  best  grey  stocks  set  in 
lime,  with  the  exception  of  the  lower  flue,  which  is  to  be  lined 
with  fire-bricks  carefully  set   in  fire-clay  as  shown  in  drawing. 

The  boilers  to  be  fixed  temporarily  on  wooden  scaflfolding 
by  the  boilermaker. 

The  bricklayer  to  build  his  flues  up  to  the  boilers  as  shown 
in  drawing. 

The  floor  in  the  boiler-house  to  be  three  inches  above  the 
ground  level,  and  to  consist  of  Buckley  or  Staffordshire  bricks, 
laid  in  cement  and  resting  on  6  inches  of  concrete. 

The  boiler-house  to  have  two  wrought-iron  windows,  each 
4  feet  wide  and  8  feet  high,  with  semi-circular  tops,  and  one 
single  entrance  door  3  feet  wide  and  8  feet  high,  with  semi- 
circular fanlight  above,  and  a  sandstone  doorstep  morticed  to 
receire  the  door-posts. 

The  boilers  to  be  covered  with  2-inch  boards,  laid  on  suit- 
able wall  plates,  so  as  to  be  easily  removable. 

From  the  top  of  the  boiler  a  staircase  of  five  sandstone 
steps  to  be  made  leading  down  to  the  engine-house,  and  a  door 

2  feet  6  inches  wide  and  7  feet  6  inches  high  to  be  provided 
between  the  boiler-house  and  the  engine-house,  having  a  sand- 
stone door-step  2  feet  by  4  feet  wide  and  6  inches  thick, 
morticed  to  receive  the  door-posts. 

The  boiler-house  to  be  fitted  with  an  iron  roof,  42  feet  span 
and  9  feet  3  inch  rise,  in  all  respects  similarly  constructed  to 
that  of  the  engine-house,  but    to    be   fitted    with  a   ventilator 

3  feet  high  and  12  feet  long  as  shown  in  drawing. 

The  inside  walls  to  be  rendered  and  set,  and  afterwards 
limewashed,  with  the  addition  of  a  suitable  colour. 

The  front  wall  of  the  boiler  seating  to  be  finished  with  red 
bricks  in  the  same  mannner  as  the  outside  of  the  engine  and 
boiler  houses. 

The  Chimney  and  Flue, 

The  foundation  of  the  chimney  to  be  excavated  8  feet  6 
inches  deep. 

The  chimney  to  stand  on  a  concrete  foundation  16  feet 
square  and  18  inches  thick. 

The  main  flue  from  the  boiler-house  to  be  carried  through 
the  chimney,  forming  a  cleaning  hole,  and  covered  with  a 
suitable  iron  man-hole  plate. 

The  chimney  to  be  70  feet  high  and  4  feet  inside  diameter 
at  the  top. 

The  lower  20  feet  to  be  square,  5  feet  diameter  inside  and 
27  inches  in  thickness  in  the  main  body  of  the  brickwork,  and 
to  spread  out  below  as  shown  in  the  drawing. 

The  shaft  of  the  chimney  to  be  octagonal  and  to  have  a 
batter  of  0:  3  inches  to  the  foot,  and  to  end  in  a  cornice 
covered  by  a  cast-iron  cover  plate  or  helmet. 

The  chimney  to  be  built  of  suitable  hard  burnt  bricks  in 
lime,  and  the  outside  surface  to  be  finished  with  red  bricks 
similar  to  the  engine  and  boiler  houses. 

The  chimney  to  be  fitted  with  a  lightning  conductor,  pro- 
jecting 5  feet  above  the  top  of  the  chimney,  and  made  of  ^-inch 
copper  wire  carried  down  to  the  subsoil  water  level  and 
fastened  to  a  horizontal  plate  3  feet  by  3  feet  of  sheet  brass 
No.  20  B.W.G. 

(To  be  continued.) 
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A  LiCTURK  RKCKSTLY    DELIVERED   AT    BOMBAY. 

By 


J.  Wall.'ick,  O.E. 
(Concluded  frotn  Uttt  ii*ue.) 
(Exp.  4.)  You  will  observe  the  effect  on  the  keys  of  the 
indicator  due  to  an  alteration  of  the  distance  between  the 
^ortain  and  the  keys ;  as  it  approaches  the  keys  are  violently 
depressed,  as  it  recedes  the  movement  becomes  weaker  until 
at  a  distance  of  two  feet  the  effect  is  scarcely  perceptible. 

(Exp.  5.)  I  have  provided  a  moveable  bar  embracing  the 
sntpending  cords,  and  working  in  vertical  guides,  so  that  when 
raised  or  lowered  it  alters  the  length  of  the  suspending  cords, 
«iid  enables  us  to  see  the  effect  produced.  It  is  just  now  at  the 
standard  distance,  but  by  lowering  it  a  foot  you  will  observe 
mn  increase  in  the  speed  of  the  punkah,  and  when  reduced  to 
twelve  inches  the  pulls  are  increased  to  sixty  per  minute, 
■while  the  length  of  pull  is  diminished  to  fifteen  inches.  The 
downward  current  is  now  much  localised,  and  acts  principally 
tn  the  middle  keys  of  the  indicator. 

This  is  evidently  the  kind  of  punkah  to  be  used  for  one 
person  ;  its  effect  is  concentrated,  and  the  power  required  for 
its  propulsion  is  reduced. 

'  .  1  have  prepared  several  models  of  punkahs,  all  of  the 
same  size,  as  regards  width  and  depth,  and  we  shall  now 
proceed  to  test  them,  under  conditions  as  uniform  as  pos- 
iible,  in  order  to  see  which  is  the  best. 

•  We  shall  adopt  the  standard  length  of  fifty  inches  for  the 
suspension  cords,  and  that  of  nine  inches  for  the  sp^ce  be- 
tween the  foot  of  the  curtain  and  the  keys  of  the  indicator. 

The  motive  power  shall  be  a  weight  of  two  pounds  falling 
»  distance  of  thirty-six  inches.  This  weight  is  lifted  by  hand, 
while  the  punkah  makes  the  return  swing,  so  the  method  of 
driving  will  give  the  nearest  approximate  to  machine  driving, 
which  has  so  often  been   declared  to  be  impracticable. 

(Exo.  6.)  We  shall  begin  with  the  commonest  form  of  pun- 
kah, a  kilted  curtain  with  a  panel  superposed.  The  falling 
^ei"ht  strikes — its  stops  above  and  below,  showing  that  it  is 
doing  its  work  exactly,  and  the  white  disks  on  the  keys  of  the 
indicator  facing  you  form  wave  lines  which  show  you  the  effect 
of  the  current  on  each  key. 

(Exp.  7.)  We  shall  now  remove  the  curtain.  The  frame 
forms  almost  a  line  with  the  suspending  cord  as  it  swings,  and 
the  loss  of  effect  on  the  indicator  is  very  evident.  The  reason 
is  soon  shown. 

(Exp.  8.)  Turning  the  panel  upside  down  so  that  the  swing 
bar  is  at  the  top,  the  frame  changes  its  angle  in  swinging  and 
the  wave  lines  of  the  indicator  show  a  great  increase  of 
downward  current. 

(Exp.  9.)  By  removing  the  panel  and  attaching  the  curtain 
'above,  we  find  that  it  does  as  much  work  as  they  did  both 
tosether,  showing  that  the  panel  is  not  only  superfluous  as  an 
adjunct  to  the  curtain,  but  a  positive  detriment,  as  it  absorbs  a 
•certain  amount  of  power  to  drive  it. 

The  kilted  punkah  is  an  elaborate  structure,  with  kilted 
double  sides,  and  a  sandbag  suspended  on  a  plain  web  between. 
Let  ns  see  by  comparison  the  advantage  of  all  this  millinery. 
(Exp.  10.)  Here  is  a  plain  piece  of  dungaree  cotton 
cloth,  with  a  stick  of  wood  serving  as  ballast  at  its  lower 
extremity.  Its  value  is  now  evident  by  the  movement  of 
the  indicator,  which  is  equal,  if  not  greater,  than  that  of  the 
last  experiment.  We  may,  therefore,  conclude  that  the  kilting, 
and  all  the  lavish  display  of  calico,  have  no   practical  value. 

There  is  yet  one  more  punkah  to  try  in  order  to  complete 
-these  experiments.  We  want  to  see  if  the  weight  hung  at  the 
bottom  of  the  punkah  would  be  any  more  effective  if  distri- 
buted throughout  the  depth  of  the  curtain.  We  shall,  there- 
fore, try  what  might  bo  called,  for  the  sake  of  distinction,  a 
fishtail  punkah.  It  is  of  double  calico,  quilted  in  hori- 
rontal  line*  :  the  weights  are  wires  running  parallel  through 
the  quiltings.  The  indicator  tells  us  of  no  material  advan- 
tage in  this  special  form,  and,  reviewing  the  experiments 
just  concluded,  some  surprise  may  naturally  be  felt  at  the 
conclusion  forced  upon  us  that  such  a  variety  of  types  of 
punkah,  working  under  uniform  but  favourable  conditions, 
■honld  show  such  a  small  difference  in  their  effect. 

The  explanation  is,  I  think,  to  be  found  in  the  slow  speed 
*t  which  a  punkah  works,  when  compared  with  the  velocity 
of  other  blowers  driven  by  steam  or  by  animal  power.  The 
friction  that  would  tell  rapidly  on  the  irregularities  of  an 
object  moving  through  the  air  at  the  rate  of  hundreds  or 
»ven  thousands  of  feet  per  minute,  is  hardly  sensible  in  the 
power  required  to  propel  the  slow  moving  punkah. 


The  force  used  during  the  comparative  experiments  has 
been  equal  to  two  pounds  falling  72  feet  per  minute,  which  is 
equivalent  to  A.^th  of  one  horse-power  ;  and  as  all  the  punkahs 
were  just  three' feet  long,  a  simple  calculation  will  show  that 
one  horse-power  would  sutRce  to  drive  114  of  similar  punkahs, 
each  six  feet  long. 

Punkahs  should  be  made  always   with  a  plain  surface,  of 
any  material  from  cotton  or   linen   to  silk  or  velvet,  and  of  a 
depth  of  from  eighteen  to   twenty  inches.     The  colour  of  the 
material  should  harmonize  with  those  of  the  room  in    which  it 
is  to  hang.    The  swing  bar  should  be  of  iron,  one  and  a  quarter 
inch  thick,    and    covered   with   leather  or  leather  cloth,  with 
the  seam    on   the   lower   side  to  form    an  attachment  for  the 
curtain  which  should  be  weighted  with  swan  shot  on  its  lower 
edge,  and  finished,  if    desired,  with   a   very  light  fringe.     The 
weight  should  be  just  sufficient  to  cause  the  curtain  to  assume 
a  hollow  curve  on  the  side  advancing  against  the  air.    Strong 
whipcord  or    log-line  is    the  best  material  for  suspension,  and 
the  hooks  should  be  proportioned   to   the  weight   they  carry, 
that  is  to  say,  about  one-half  the  usual  size.     The  cord  should 
be  protected  from   contact   with    the   hooks  by   means  of  a 
"thimble"     or    brass     eyelet.     The  pulling  cord   should   be 
thickened   where   it  is  pulled  by   the   addition   of   a  couple 
of    feet     of    cotton   tent   rope.     Decorations   of   any     kind 
should  be  added  with  a  very  sparing  hand   as    they  are  liable 
to  give  the  punkah  a  heavy  appearance. 

The  application  of  mechanical  power  by  means  of  a  spring, 
or  a  falling  weight  and  clockwork,  to  drive  a  punkah  for 
a  certain" time  without  attention,  has  often  been  talked 
about,  and  even  attempted  on  a  small  scale,  but  nothing 
of  any  importance  has,  so  far,  been  done  towards  solving 
the  problem  in  a  practical  manner. 

A  punkah  5  feet  long  suitable  for  a  bed  would  require,  in 
order  to  work  eight  hours,  a  force  equal  to  21  cwt.  falling  30 
feet  during  that  period  ;  and  a  common  palm  leaf  hand  fan 
to  work  one  hour  would  require  a  force  equal  to  154  lbs. 
lifted  one  foot.  These  forces  are  very  small :  the  greater  of 
the  two  could  be  easily  wound  up  by  a  man  in  sixteen  minutes, 
and  yet  the  difficulties  in  the  realisation  of  this  method  of 
driving,  at  a  moderate  cost  Jor  appivatus,  have  not  yet  beea 
overcome. 

If  we  could  only  utilise  all  the  heat  of  the  fuel  we  burn  in 
order  to  obtain  power  three-fourths  of  an  ounce  of  kerosine 
would  supply  the  requisite  force  to  drive  a  punkah  for  eight 
hours. 

Mr.  Edison  has  still  about  two  years  left  in  which  to  com- 
plete his  self-imposed  task  of  finding  means  to  convert  the 
heat  of  coal  directly  into  electrical  energy  without  the 
intermediary  of  a  steam  engine  and  a  dynamo,  and 
we  may  rest  assured  that  this  problem  will  have  ample  justice 
done  to  it  by  one  of  the  most  talented  and  original  thinkers 
of  his  age. 

In  the  meantime  there  remains  the  system  of  propulsion 
by  means  of  storage  batteries,  which  has  already  been  ap- 
plied to  various  other  purposes  and  which  appears  to  be 
well  adapted  to  the  needs  of  such  a  city  as  Bombay.  If  the 
Electric  Light  Company  at  present  defunct  is  resuscitated, 
there  is  profitable  work  to  be  had  for  its  machinery  during 
the  day  in  charging  storage  batteries  destined  to  propel  our 
punkahs  during  the  night. 

The  distribution  of  electric  force  by  a  well-organised 
establishment  would  resemble  in  so  many  point«  the  distri- 
bution of  soda  water,  not  excepting  the  return  of  the  empties, 
that  the  public  would  have  no  new  habit  to  acquire,  but 
only  a  new  comfort  to  adopt. 

In  default  of  electric  power  we  may  turn  to  water  power 
as  a  motor,  but  we  are  immediately  met  by  the  difficulty 
due  to  the  irregularity  of  the  pressure  in  the  service  mains, 
which  renders  it  unreliable  as  a  source  of  power  during  the 
nifht  in  Bombay.  The  authorities,  however,  promise  that 
in  about  two  years  a  pressure  of  about  SSlbs.  per  square 
inch  will  be  maintained,  night  and  day,  in  the  mains,  and 
then  by  means  of  a  small  turbine  or  other  motor  we  may 
be  independent,  equally  of  punkahwallah  and  mosquito 
curtain,  at  the  expense  of  about  seventy  gallons  of  water 
per  night. 

London  has  for  some  time  had  a  company  for  the  distribu- 
tion of  hydraulic  power  by  a  special  service  of  mains,  and 
the  promoters  of  this  company  encouraged  by  their  success 
have  recently  applied  for  powers  to  establish  their  system 
in  Manchester  where  small  industries  are  very  numerous. 
Water   offers  one  of  the   safest   and   simplest  means  of  dis- 
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tributing  power  in  small  quantities,  and  it  seems  to  succeed 
•wherever  it  is  tried. 

In  addition  to  the  sources  of  power  already  mentioned, 
there  are  the  steam  engine,  the  gas  engine,  the  petroleum 
fired  engine,  the  petroleum  gas  engine,  and  the  hot-air 
engine,  all  of  them  suitable  for  driving  punkahs  in  such 
numbers  as  would  be  required  in  hotels,  clubs,  hospitals  and 
blocks  of  offices  or  dwelling  houses. 

It  is  certainly  a  matter  for  surprise  that  a  wealthy  and 
enterprising  city  of  thu  magnitude  of  Bombay,  should  be 
•without  an  example  of  a  larze  building  possessing  a  well- 
organised    system    of  mechanically  driven  punkahs. 

The  distribution  of  ice  in  this  city  is  second  to  none  in  the 
world  in  point  of  price  and  quality,  and  yet  it  has  less  impor- 
tance, as  a  necessity,  than  any  means  by  which  we  may  be 
enal>led  to  enjoy  refreshing  sleep  in  the  hot  season  and  rise 
invigorated  for  our  daily  duties. 

The  effects  of  a  hot  climate  tell  more  on  the  human  system 
during  the  night  than  during  the  day,  and  any  rational 
method  of  combating  its  ill  effects  deserves  our  best  consi- 
deration. 

It  is  with  a  desire  to  present  the  principles  and  structure 
of  the  punkah  in  a  popular  form  that  I  have  brought  the 
«ubject  to-day  before  you. 


NOTES  FROM  HOME. 
{From  our  own  Corms/jondent.) 

From  the  reports  and  accounts  of  the  Railways  for  the  last 
half  of  1886  that  have  so  far  been  published,  it  is  satisfactory 
to  see  urimistakeable  tokens  of  the  improvement  in  the  trade 
and  prospects  of  the  country.  The  increase  in  the  distribu- 
tion of  dividends  applies  not  only  to  passenger  lines  represent- 
ed by  the  Brighton,  Metropolitan  and  the  South  Eastern,  but 
also  to  the  Manchester,  Sheffield  and  Lincolnshire  Country, 
which  is  a  mineral  and  manufacturing  line.  In  the  latter 
case  the  report  says  that  the  extreme  point  of  depression 
has  been  reached  and  the  new  year  opens  with  better  pros- 
pects for  the  Railway  shareholders.  The  Directors  of  this 
line  have  perhaps  as  good  opportunity  as  any  of  forroing  an 
accurate  opinion  of  the  subject.  The>'e  is  a  marked  decrease 
shown  in  the  expenses  of  all  these  Uailways,  the  chief  saving 
fio-urin"  in  most  cases  in  the  locomotive  department  owing  to 
the  low  price  of  fuel.  In  one  case  a  savini;  of  nearly  £2,000 
in  •'  oil  and  tallow,  >tc.,  "  draws  one's  attention  to  the  import- 
ance of  this  expenditure  in  the  working  of  Railways.  It 
may  be  therefore  interesting  here  to  note  that  the  annual 
consumption  of  oil  upon  the  railways  of  tiie  United  King- 
dom is  computed  to  cost : — For  the  Engineers'  department. 
Locomotive  department,  including  Running  Shops  and 
Carriage  lighting.  Traffic  department,  General  offices,  &c., 
£370,000,  or  at,  say,  &d.  a  gallon,  14,800,000  gallons  a  year. 
The  average  cost  per  train  mile  of  "  oil,  tallow  and  waste" 
in  the  locomotive  expenses  is  -267^.  per  train  mile.  Oil 
by  itself  may  be  taken  at  about  one-fifth  of  a  penny  per  train 
mile.  The  inexhaustible  supplies  of  Russian  petroleum  have 
already  had  an  effect  on  prices  of  oil  both  for  lighting  and 
lubricating,  and  with  a  continuation  of  the  production  at  the 
present  rate  further  economies  will,  no  doubt,  be  possible  to 
the  benefit  of  Railway  shareholders. 

Several  successful  experiments,  which  cannot  fail  to  be  of 
interest  to  persons  engaged  in  Railway  management,  have 
lately  been  made  on  the  Glasgow  and  South-Western 
Railway  which  forms  a  new  departure  in  heating  Railway 
carriages.  One  of  the  novel  features  in  this  is  the 
fact  that  the  jet  of  gas  in  the  roof  of  the  carriage 
is  made  to  do  the  double  service  of  producing  light  and  im- 
parting its  heat  indirectly  to  a  current  of  air  which  is  deliver- 
ed near  the  floor  of  the  carriage.  In  the  first  instance,  the 
heat  from  the  lamp  is  imparted  to  water  from  which  it  is 
communicated  to  a  current  of  air  which  passes  down  through 
a  tutie  in  the  partition  of  the  carriage  and  is  eventually  de- 
livered into  the  compartment  in  two  separate  streams  under- 
neath one  of  the  seats.  During  the  late  severe  weather  the 
experiment  showed  that  the  small  gas  jet  in  use  was  sufficient 
to  supply  fresh  air  at  a  temperature  of  .54^. 

In  a  paper  read  before  the  Civil  and  Mechanical  Engineers 
yesterday,  Mr.  Canipin  compared  the  details  generally  of  iron 
bridge  works  as  designed  in  England  and  Foreign  countries. 
The  question  of  pin-connected  structures  was  entered  into 
with  a  view  of  showing  that  it  is  preferable  to  the  rivctted 


joint  system  if  the  work  is  properly  designed.  Especial 
attention  was  also  drawn  to  the  construction  of  bridge  floors, 
of  which  several  kinds  were  described.  In  the  paper  the 
author  tiikes  the  opportunity  of  criticizing  the  present  sys- 
tem of  engineering  education.  "  Abstract  principles,  "  he  says 
"  are  more  widely  studied,  and  in  fact  the  scholar  period  of 
life  is  becoming  more  extended,  the  practical  study  of  the 
work  is  delayed  to  a  later  age  than  formerly." 

The  Metropolitan  Board  of  Works  has  accepted  the  tender 
for  the  construction  of  the  great  precipitating  works  at 
Barking  Creek,  which  includes  the  northern  outfall  sewage 
works.  Contract  plans  and  specifications  are  in  hand  for  the 
Cross  Ness  Works,  which  takes  the  southern  sewage.  Tho 
entire  outlay  for  the  two  sets  of  works  is  reckoned  at  three- 
quarters  of  a  million.  Fine  steamships  of  a  special  build 
will  have  to  be  constructed  to  carry  off  the  sludge,  or  preci- 
pitated matter  to  the  open  sea.  The  precipitating  process 
consists  in  the  application  of  3  7  grains  of  lime  and  1  grain 
of  proto-sulphate  of  iron  to  each  gallon  of  sewage  according 
to  the  process  designed  by  the  Board's  chemist.  During  the 
summer  heats,  the  effluent  from  the  precipitating  tanks  will 
he  further  treated  with  manganate  of  soda  and  sulphuric 
acid.  The  annual  cost  is  reckoned  at  £118,000  per  annum, 
which  includes  catiital  charges  and  current  expenditure. 
Experiments  are  now  going  on  with  a  view  of  ascertaining 
the  manurial  value  of  the  sludge,  and  so  if  possible  obtain 
a  demand  and  so  save  the  shipment  of  it  to  sea.  In  the 
meanwhile  an  influential  meeting  of  London  ratepayers  has 
just  protested  against  the  wasteful  expenditure  contemplated 
and  ca'ls  for  an  investigation  of  the  whole  subject,  with  a 
view  of  more  effectually  carrying  out  the  recommendations 
of  Lord  Bramwell's  commission. 

A  most  interesting  experiment,  the  results  of  which  will 
be  of  the  utmost  scientific  value  to  engineers,  and  will  be 
watched  with  corresponding  interest  is  about  to  be  tried  in 
Birmingham.  A  company  has  obtained  powers  to  supply 
power  from  a  central  station  by  compressed  air  through  pipes 
laid  in  the  streets.  These  powers  extend  over  an  area  of 
between  485  square  miles.  It  is  intended  at  first  to  restrict 
operations  to  about  1^  square  mile,  which  will  include  23  miles 
of  main  pipe.  The  central  station  works  are  designed  for  the 
production  of  15,000  h.-p,  of  which  the  engines  laid  down 
at  first  will  supply  G,O0O  ii.-p.  To  do  this  less  than  half  the 
authorized  capital  will  be  spent  at  once.  At  a  recent  meet- 
ing of  the  Directors,  it  was  determined  to  start  clearing  tho 
ground  and  commence  the  foundations  of  the  central  station 
at  once,  so  that  by  next  summer  we  may  see  considerable 
advance  made  towards  the  realization  of  the  subject.  It  is 
considered  that  Birmingham  offers  peculiarly  the  best  field 
for  such  an  experiment,  inasmuch  as  it  contains  an  enormous 
number  of  small  workshops  requiring  minute  amounts  of 
driving  power  and  often  requiring  it  only  intermittently 
during  the  day. 

A  VERT  interesting  question  seems  to  have  been  successfully 
Bolved  by  American  engineers,  in  the  successful  adoption  of  a  new 
motive  power — vu.,  the  vapour  of  bis-sulphide  of  carbon — to 
drive  engines  of  considerable  power. 

In  order  to  encourage  the  manufacture  of  worsted  cloth,  the 
Government  of  Victoria  has  offered  a  bonus  of  £5,000  for  the 
raanufricture  of  the  first  10,000  yards  of  worsted  cloth  in  the 
eolony  before  the  .31st  July  1888.  The  cloth  must  be  the 
maimfacture  of  one  mill  only,  permanently  established  in 
Victoria,  and  must  be  wholl}'  manufactured  from  "woollen  yarn 
made  in  Victoria,  of  Victorian-grown  wool. 

GENERAL  HINTS.  " 

Oil  of  lavender  will  drive  away  flies. 

(irainod  wood  should  be  washed  with  cold  tea. 

Copperas  mixed  with  the  whitewash  put  ui)on  the  cellar  walls  will 
keep  vermin  away. 

Ceilings  that  have  been  smoked  by  a  kerosine  lamp  should  be  washed 
off  with  soda  water. 

Drain  pipes  aud  all  places  that  are  sour  or  impure  may  be  cleansed, 
with  lime  water  or  carbolic  acid. 

Strong  brine  may  be  used  to  advantage  in  washing  bedsteads.  Hot 
alum  water  is  also  good  for  this  purpose. 

Tho  warmth  of  floors  is  greatly  increased  by  having  carpet  linuig  or 
layers  of  paper  under  the  carpet. 

Cayenne  paper  blown  into  the  cracks  where  ants  congregate  will  drive 
them  away.     The  same  remedy  is  also  good  for  mice. 

If  gilt  frames,  when  new,  are  covered  with  a  coat  of  white  varnish, 
all  specks  can  then  be  washed  oil'  with  water  without  harm. 

If  a  little  salad  oil  is  mixed  with  mustard  for  the  table,  it  is  great- 
ly improveil. 

Moth-iufested  articles  should  be  saturated  in  a  naphtha  or  benzine. 
It  injures  nothing  and  kills  the  destroyer. 

It  soothes  a  feverish  patient  to  bathe  him  with  warm  water,  in 
which  a  little  saleratus  has  been  dissolved. 
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PUBLIC  WORKS  DEPARTMENT. 

Madras,  February  15, 1887. 

The  following  transfer  is  oideretl:  — Mr.  A.  S.  Russell,  Executive 

Engineer,   4».h   grade,   froui    the   V.  Circle,     Presidency    Division, 

to  the  VI.  Circle  for  charge  of  the     Tinnevelly     Division.    To   join 

at  the  public  expense  on  relief  by  Captain  W     D  Lindley,  B.E. 

The  following  posting  is  ordered: — Captain  W.  D.  Lindley,  R.F., 
Assistant  Engineer,  Ist  grade,  to  the  V.  Circle  for  duty  in  the 
Presiclency   Division.     To  join  on  return  from  furlough. 

The  followiog  appointment  is  made:— M.  R.Ry.  R.  Gopala  Aiyar 
Avargal,  b  a.,  to  De  Assistant  Engineer,  3rd  grade,  on  proba- 
tion, with  effect  from  1st  April  1887. 

N.-W.  P  and  Oudh  February  19, 1887. 
Irrigation  BrancL 
Mr.  W.  P.    Richardson,    Executive   Engineer,    Ist   grade,   was 
employed  on  special  duty  in  the  Cawnpore   Division,   Lower  Gau- 
ges Canal,  from  the  forenoon  of  the  7th  to  the  afternoon   of  the 
12th  November  1886. 

India,  February  19, 1887. 
The  services  of  Colonel  W.   S.    Trevor,   v.c,    r.e.,  Secretary   to 
the  Government  of  India,  in  the   Public  Works  Department,  are 
replaced  at  the  disposal  of  the   Military  Department,   with  effect 
from  the  18th  February,  1887,  afternoon. 

The  Governor-General  in  Council  is  pleased  to  mxke  the  follow- 
ing appointments,  with  effect  from  the  19lh  February  1887: — 
Major-General  H.  F.  Hancock,  r.k..  Chief  Engineer,  1st  class, 
Consulting  Engineer  for  Railways,  Bombay,  Officiating  Director- 
General  of  Railways  and  Deputy  Secretary  to  the  Government  of 
India,  Public  Works  Department,  to  be  Secretary  to  the  Govern- 
ment of  India  in  the  Public  Works  Department,  vice  Colonel  W.  S. 
Trevor,  v.c,  r.e. 

Colonel  R.  C.  B.  Pemberton,  r.ii.  Chief  Engineer,  Ist  class, 
Consulting  Engineer  to  the  Government  of  India  for  Guaranteed 
Railways,  Lucknow,  to  officiate  as  Director-General  of  Railways 
and  Deputy  Secretary  to  the  Government  of  India,  Public  Works 
Department,  rice  Major-Geneial  H.  F.  Hancock,  r.e. 

Mr.  C.  Swapjje,  Executive  Engineer,  Ist  grade.  State  Railways, 
whose  services  have  been  lent  to  the  Indian  Midland  Railway 
Companv,  is  granted  furlough  for  two  years,  with  effect  from  the 
1st  January-  1887. 

The  services  of  Mr.  J.  D.  Grant,  Executive  Engineer,  1st 
grade,  sub.  pro  tern.,  Madras,  are  placed  temporarily  at  the  disposal 
of  the  Chief  Commissioner,  Burmah,  for  the  inspection  of  Irrigation 
works. 

Major  T.  B.  B.  Savi,  re.,  Executive  Engineer,  Ist  grade,  State 
Railways,  is  granted  furlough  on  private  affairi  for  one  year  and 
228  days,  with  effect  from  such  date  in  March  1887  as  he  icay  be 
]>ermitted  to  avail  himself  of  the  same. 
liailwaj/i. 
Mr.  F.  D.  Fowler,  Executive  Engineer,  4th  grade,  temporary 
rank,  is  granted  furlough  for  twelve  months,  with  the  usual 
Kubsidiarj-  leave,  with  effect  from  the  5th  April  1887,  or  such 
subsequent  date  as  he  may  be  allowed  to  avail  himself  of  the 
same. 

Mr.  T>.  F.  Hogarth,  Executive  Engineer,  1st  grade,  is  granted, 
furlDugh  for  eight  months  and  twenty-seven  days,  with  the  usual 
sabsidiarv  leave,  with  effect  from  4th  March  1887,  or  .such  sub- 
sequent date  as  he  ms'y  be  permitted  to  avail  himself  of  the  same. 

Mr.  A.  Penny,  Executive  Engineer,  1st  grade,  is  granted, 
furlough  for  twelve  months  with  the  usual  subsidiary  leave,  with 
effect  from  10th  March  1887,  or  such  subsequent  date  as  he  may  be 
permitted  to  avail  himself  of  the  same. 

Military  Works. 
The  following  promotions  are  made   in    the  Engineer   Eatablish- 
inent  of   the  Military   Works   Department   with   effect  from   the 
dates  specified  : — 

Lieutenant  G.  A.  Stone,  R.E.,  Assistant  Engineer,  2nd  grade, 
to  be  Assistant  Engineer,  1st  grade,  snb.  pro  tern.,  with  effect 
from   6tli  .luly  1886. 

Captain  J.  Kellie,  R.E ,  Executive  Engineer,  3rd  grade,  to  be 
Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from 
3rd  September    1886. 

Lieutenant  G.  Williams,  r,e..  Assistant  Engineer,  1st  grade,  to 
bo  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
10th  September  1886. 

Captain  A.  L.  Mein,  R.I.,  Assistant  Engineer,  Ist  grade,  to  be 
Executive  Engineer,  4th  grade,  permanent  rank,  with  effect  from 
1st  October  1886. 

Lieutenant  G.  A.  Stone,  R.B.,  Assistant  Engineer,  1st  grade, 
sub.  pro  tetn.,  to  be  Assistant  Engineer,  Ist  grade,  permanent  rank, 
•with  effect  from  Ist  fjctober,  1886. 

Lieutenant  E.  D.  Ilaggit,  r.b.,  Assistant  Engineer,  2nd  grade, 
siih. pro  Irra.  t.o  be  Assistant  Engineer,  2nd  grade,  permanent  rank, 
with  effect  from  1st  October    1886. 

Lieutenant  J.  M.  Wade,  r.e..  Assistant  Engineer,  2nd  grade, 
pasKC<l  the  examination  for  promotion  to  1st  grade  Assistant  En- 
gineer, Uid  down  in  Public  Works  Department  Code,  on  the  13tli 
January  1887. 

Lieutenant  G.  Williams,  r.e.,  Assistant  Engineer,  Ist  grade, 
U  appointed  to  officiate  as  Executive   Engineer  of    the   Sibi   Divi- 


sion, Military  Works,  with  effect  from  the  afternoon  of  the  27th 
November  1886. 

Lieutenant  C.  D.  Learoyd,  R.B.,  Assistant  Engineer,  1st 
grade,  passed  the  Departmental  Standard  Exauiiniation  laid  down 
in  Public  Works  Department  Code,  on  the  20'h  January,  1887. 

Lieutenant  W.  G.  R.  Cordue,  R.E.,  Assistant  Eni;ineer,  2nd 
grade,  pa.«sed  the  colloquial  examination  in  Hindustani  laid  down 
in  Public  Works  Department  Code,  on  the  7th    February    1887. 

Burmah,  February  12, 1887. 

With  reference  to  Burmah  Gazette  Notiticatiou  <lated  the  1st 
February  1887,  Mr.  J.  C.  Wyatt,  Executive  Engineer,  4th  grade, 
sub.  JBTO  <<?m.,  joined  the  Tiiarrawaddy  division  on  the  forenoon 
of  the  4th  idem. 

Beng'al,  February  23,  1887. 
Establishment — Railway. 

Mr.  R.  S.  J.  Routh,  Executive  Engineer,  4th  grade,  temporary 
rank,  Tirhoot  State  Railway,  is  granted  nine  months'  furlough  with 
the  necessary  sub.  leave,  with  effect  from  the  lltli  March 
1887,  or  such  date  as  he  may  be  permitted  to  avail  himself  of  the 
same. 

Ixi^mxi  ^Ttgineciittg  ^attnt  glcgigter. 

Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

February  IT,  188T. 
102  of  188B.— Absalom  Backus,  Jr.,  of  the  City  of  Detroit,   County 
of  Wayne,    and   State  of  Michigan,  United  States  of 
America. —-For  improvements  infnriiaces. 

148  of  1886- — Charles  Arthur  Turton,   Tea  Planter,  of  the  Luckwah 

Tea  Company,  Limited,  Upper  Assam. — For  an  im- 
proved machine  for  7citherinri  tea  leaf. 

149  of  1886.— Charles  Arthur  Turton,   Tea  Planter,  of  the  Luckwah 

Tea  Company,  Limited,  Upper  Assam. — For  imjrrove- 
ments  in  the  methods  and  machinery  tmjiloyed  for 
idthering  tea  leaf. 

184  of  1886. — Hugh  Stevenson,  Box  Manufacturer,  John  Webb, 
Manufacturer,  and  Sam  Hallam,  Engineer,  all  of 
Manchester,  in  the  County  of  Lancaster,  England. — 
For  improvements  in  preparing,  sj>inniii<j,  dotd)liny, 
twistinr;  and  loindiny  cotton  and  other  fibre,  and  in  the 
machinery  therefor. 

136  of  1886.— Edward  Phillips,  of  84,  r,ishopsgate  Street  Within,  in 
the  City  of  London,  Merchant.  For  nev  or  improved 
extinyuishinq  apjiaratus  for  oil  and  spiiit  lamps. 

223  of  1886.— Benson  Rathbone,  Cotton  liroker,  of  Kxchange  Build- 
ings, Liverpool,  in  the  County  of  Lancaster,  Eng- 
land.— For  imjirore.ments  in  -permanent-way  of  Rail- 
v;ays  and  Tramways. 


SELECTED  ABSTRACTS  OF  RECENT  BRITISH  SPECIFICATIOBS. 

"  Improvements  in  Dynamo-Eleetrie  Machines.  "—No.  12,084. 

Dr.  John  Jlopkinson,  F.H.S.,  of  Westminster,  England,  and  Edward 
HopUnson,  of  Manchester,  England,  Engineer.  Application  filed,  10th 
October  188.5.    Patent  sealed,  Uth  December  1886. 

This  invention  relates  to  that  class  of  Dynamo-Electric  Machines  in 
which  there  is  more  than  one  magnetic  field.  In  such  machines  as  usually 
constructed  .separate  electro  magnet  coils  are  provided  for  each  field,  but 
the  object  of  Messrs.  Hopkinson's  arrangement  is  to  reduce  the  number 
of  electro-magnets,  and  form  the  fields  as  branches  from  the  electro- 
magnets, and  they  claim  by  these  means  to  obtain  the  needful  magnetic 
field  by  a  smaller  expenditure  of  copper  and  of  energy,  than  in  the 
case  of  machines  as  ordinarily  constructed.  The  drawings  accom- 
panying the  specification  show  a  disc  armature,  consisting  of  wooden 
bobbins  on  which  the  conductor  is  wound.  These  bobbins  are  carried 
in  a  disc  or  framework  of  wood,  made  in  segments  to  prevent  warping 
and  bolted  to  a  brass  hub  keyed  on  the  shaft. 

Only  four  electro-magnets  are  shewn,  two  on  each  side  of  the  arma- 
ture, but  there  are  sixteen  poles  or  magnetic  fields  of  alternately 
different  polarity  on  each  side  of  the  armature.  These  poles  are  ar- 
ranged as  follows.  Cast  iron  plates  are  secured  to  each  end  of  the  soft 
iron  cores  of  the  electro-magnets  ;  on  the  plates  immediately  next  the 
armature  there  are  eight  short  projecting  pole  pieces  and  on  the  outer- 
moat  plates  there  are  eight  long  pole  pieces,  their  ends  being  in  the 
same  plane  as  the  short  poles.  The  course  of  the  lines  of  magnetic 
force  will  be  through  the  .soft  iron  cores  on,  say,the  left  of  the  armature, 
to  the  outermost  cast  iron  plate  on  that  side,  thence  dividing  through 
the  long  p)le  pieces  and  across  the  space  in  which  the  armature  moves, 
to  the  short  pole  pieces  on  the  inside  right  hand  frame,  thence  through 
the  soft  iron  cores  on  that  side  to  the  outermost  oast-iron  plate  and 
back  through  the  long  pole  pieces,  from  right  to  left,  acri>ss  the  arma- 
ture space  to  the  left  hand  short  pole  pieces  and  the  soft  iron  cores  on 
that  side,  so  completing  the  circuit. 

The  invention  is  generally  applicable  to  multipolar  machines,  and 
is  of  course  not  confined  to  the  exact    arrangement  described. 

The  "  claim  "  is  for  a  multipolar  machine  in  which  the  number  of 
electro-magnets  is  less  than  the  number  of  magnetic  fields. 

PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING  now  offers  to  Inventors  generally 
the  advantages  of  its  Patents  Depart.ment. 

Patents  procured  and  Designs  and  Trade  Marks  registered  in 
all  parts  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 
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COLONEL  FILGATE'S  VIEWS  ON  THE  P.  W.  D. 
REORGANIZATION. 

The  Calcutta  Statesman  of  the  27th  February  last  con- 
tains the  statement  that  Sir  C.  A.  Elliott,  Colonel  Filgate, 
R.E.,  and  Mr.  Bliss,  are  about  to  take  leave  to  England, 
in  order  to  confer  with  the  Secretary  of  State  for  India 
with  regard  to  their  labours  on  the  Finance  Committee.  If 
this  information  is  correct,  it  behoves  the  Civilian  members 
of  the  Public  "Works  Department  to  be  on  the  alert. 
Some  time  ago  the  Indian  Daily  .News  drew 
attention  to  what  then  were,  and  still  are  believed  to  be, 
Colonel  Filgate's  views  on  the  reorganization  question,  and 
the  Pioneer  followed  suit  in  remarking  upon  the  same. 
It  must  not  be  forgotten  that  the  Finance  Committee, 
who  have  practically  no  knowledge  of  the  working  of  the 
Department,  are  disposed  to  agree  with  Colonel  Filgate. 
It  is  generally  believed,  that  that  gentleman  proposes 
the  gradual  elimination  of  the  Civilian  element,  and 
that  the  Public  Works  Department  be  at  some  future  day 
officered  by  Royal  Engineers  only,  assisted  by  Civil 
Engineers,  to  be  engaged,  as  required,  on  short  agree- 
ments. 

Now,  this  scheme  has  already  been  tried  in  part,  and 
has  failed  egregiously  ;  and  it  is  a  well-known  fact,  that 
very  few  competent  members  of  the  profession  can, 
be  found  in  this  country  on  an  emergency,  such  as  a 
war  scare  for  example  ;  and  it  is  equally  certain,  that 
good  men  will  not  come  out  from  England  on  short 
engagements  ;  for  the  simple  reason,  that  they  lose 
touch  of  their  home  practice,  and  when  their  services 
are  dispensed  with — after,  say,  a  five  years'  agree- 
ment— they  will  have  to  face  a  serious  difficulty  in  finding 
suitable  employment.  It  is  self-evident,  that  a  scheme  o£ 
this  kind  must  be  a  failure  in  the  future,  as  it  has  already 
been  in  the  past. 

The  first  nail  to  be  struck  into  the  coffin  of  the  Civil 
Engineers  is  the  abolition  of  Cooper's  Hill  ;  and  however 
opinions  may  differ  as  to  the  advisability  of  keeping  up 
the  College,  there  can  be  no  dispute  as  to  the  fact,  that 
it  has  turned  out  a  large  majority  of  good  men,  who  have 
done  excellent  work  in  this  country. 

One  can  hardly  believe,  that  the  Finance  Committee 
could  be  induced  to  consent  to  such  absurd  proposals  as 
the  above,  especially  when  they  are  promulgated  by  a  gentle- 
man, whose  whole  experience  of  the  Department  he  is 
going  to  operate  upon  so  radically,  has  been  gained  in 
the  Accounts  Branch  of  the  same.  We  are  quite  pre- 
pared to  admit  that  there  are  many  men  of  ability,  and 
some  of  marked  ability,  among  the  Royal  Engineer 
officers  serving  under  the  Government  of  India  ;  but  we 
cannot  help  feeling,  that  the  system  of  training  in  their 
case  is  in  many  of  its  details  a  faulty  one.  Does  it  not 
stand  to  reason,  that  better  Engineers  must  be  turned 
out  by  the  arduous  theoretical  and  practical  course  adopt- 
ed at  Cooper's  Hill — which  cannot  be  less  than  four  and 
may  extend  over  five  years,  according   to  the   success  of 
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the  candidate  *t  the  annual  examinat  ion— than  by  the 
senji-militvj-  semi-engiiu^oring  curricuhini  in  vogue  at 
Woolwich  ?  It  is  in  our  opinion  inevitable,  that  a  good 
yesult  cannot  be  obtained  from  such  a  course  of 
training,  eapecaally  when  to  it  is  added  the  manner  in 
which  Royal  Engineers  are  pitchforked  into  the  Depart- 
«»ent  at  any  period  of  their  service,  irrespective  of  their 
knowledge  of  or  predilection  for  any  practical  branch  of 
,the  same,  whether  Railways,  Irrigation,  or  General.  The 
joutcome  of  Colonel  Filgato's  proposals  is,  that  the  Depart- 
ment is  to  be  officered  in  future  by  men,  who  unite  the 
qualifications  of  Civilian-Soldiers  and  amateur  Military- 
engineers. 

No  better  exemplification  of  this  can  be  given  (to  the 
paying  public)  than  a  comparison  of  the  construction  of 
.two  frontier  lines— the  Bolan  Pass  and  Sind-Pishin  State 
.Railways.  The  former  has  been  worked  almost  entirely 
,by  Civil  Engineers  from  the  commencement,  and  has  been 
carried  out  successfully  and  at  a  reasonable  cost.  The 
latter  Railway,  which  was  constructed  under  the  manage- 
ment of  a  senior  Royal  Engineer,  assisted  by  a  staff* 
of  younger  officers  of  the  same  Branch  of  the  service> 
■has  cost  nearly  three  times  the  estimate,  and  we  are 
creditably  informed  that  the  waste  of  money  and  blunder- 
ing have  been  nomething  abnormal.  This  can  only 
be  put  down  to  want  of  experience  on  construction, 
and  want  of  that  all-important  quality — fntndobust.  Civil 
Engineers  kav«  now  been  sent  to  the  Sind-Pishin  to  put 
matters  straight,  and  a  Railway  officer  of  consider- 
able experience,  who  went  over  the  line  not  long  ago, 
gave  vent  to  a  mournful  wail  to  the  effect,  that  he  under- 
stood the  reason  of  the  Income  Tax  now,  and  put  it  down 
entirely  to  the  inexperience  of  these  young  Royal  Engineers, 
as  he  calculated  roughly  that  on  one  division  alone  the 
4Ma(e  of  money  in  unnecessary  plant,  and  mistakes  made 
in  carrying  out  the  work,  amounted  to  no  less  than  half 
a  million  atei  ling  ! — A  thought  to  make  gods  and  men 
veep  over  in  these  hard  times  !  All  this  points  to  the 
fact,  that  unless  Royal  Engineers  are  made  to  go  in  for 
a  thorough  theoretical  and  practical  training,  it  is  useless, 
and  worse  than  useleas,  to  attempt  to  re-organise  the 
P.  W.  Department  in  the  manner  said  to  be  proposed  by 
the  Finance  Committee  on  the  recommendation  of  Colonel 
Fiigate. 


CALCUTTA  DRAINAGE. 
Au.  things  considered,  both  a^  regards  climatic  and 
physical  drawbacks,  there  are  very  few  dties  in  the  world 
that  could  compare  favourably  with  Calcutta  in  the 
sanitary  progress  it  has  made  even  within  the  memory  of 
men  now  living.  It  is  considerably  less  than  a  hundred 
years  that  the  present  City  of  Palaces  had  retained  the 
odious  name  of  Golgotha,  given  to  it  by  a  Dutch  traveller, 
and  there  was  a  special  day  set  apart  for  thanksgiving— 
though  marked  also  by  carousals— in  the  month  of  No- 
vember, when  those  who  had  outlived  the  pestilential 
summer  met  to  congratulate  one  another  in  having  ob- 
tained a  new  lease  of  existence.  When  the  present 
century  was  yet  in  its  teens  an  undertaker,  having  occa- 
sion U)  return   to    Europe,  valued   the   good-will    of  his 


business  in  the  Indian  capital  for  the  months  of  September 
and  October  at  Rs.  20,000.  Thanks,  however,  to  a  steady 
influx  of  Europeans  and  the  growth  of  an  independent 
public  opinion,  this  undesirable  state  of  affairs  has  been 
numbered  with  the  institutions  of  the  past,  and  Calcutta 
can  now  fairly  boast  of  showing  comparatively  a  clean 
bill  of  health.  Although  much  has  been  done  towards 
the  attainment  of  this  stage  of  progress,  a  great  deal  yet 
remains  to  be  accomplished  to  produce  more  satisfactory 
results,  and  the  presence  of  a  Health  Society  is  an 
earnest  of  the  good  that  is  in  store  for  the  City.  Of  all 
the  improvements  that  have  been  initiated  within  the 
last  twenty-five  years,  the  most  prominent  is  the  under- 
ground drainage,  by  which  the  surplus  water  of  the  town 
and  all  floatable  filth  is  carried  away  in  the  first  instance 
to  a  reseryior  at  Tapgra,  then  lifted  on  to  a  higher  level 
by  means  of  steam  pumps,  to  ultimately  find  its  way  to 
the  salt  water  lakes  in  the  suburbs.  Along  with  this, 
arrangements  were  made  for  flushing  the  conduits  from 
the  Hooghly,  which  led  to  the  construction  of  42 
miles  of  brick  sewers  and  122  miles  of  pipe  sewers.  The 
execution  of  these  works  has  cost  the  Municipality  close 
upon  a  crore  of  rupees,  and  the  annual  cost  of  working  it 
is  estimated  at  Rs.  26,000.  Althoufjh  Dr.  McLeod,  the 
late  Health  Officer,  pronounces  the  scheme  "  a  great 
success,  an  immense  gain  alike  to  comfort  and  health," 
inasmuch  as  it  has  made  the  town  drier  and  cleaner,  he 
yet  admits  that  "  Improvements  are  no  doubt  possible 
in  the  direction  of  flushing  and  ventilating  more  parti- 
cularly." We  are  therefore  glad  to  observe  that  the  Health 
Society  has  seriously  taken  the  subject  in  hand,  and  by 
employing  an  ajrency  independent  of  the  Municipality, 
but  not  in  opposition  thereto,  has  arrived  at  the  following 
results  : — (1)  That  the  drainage  works  of  Calcutta,  as 
designed  by  their  author,  have  never  been  completed,  in- 
asmuch as  the  provisions  which  he  designed  for  keeping 
the  sewers  clear  of  deposit  have  never  been  carried  out  and 
are  still  quite  inadequate  ;  (2)  that  the  duty  of  keeping 
the  sewers  clear  of  deposit  was  at  one  time  greatly  neglect- 
ed by  the  authorities  to  whom  it  was  confided,  the  result 
being  a  most  dangerous  accumulation  of  fcetid  deposit 
in  almost  all  the  drains;  (3)  that  the  house  connections 
with  drains  were,  in  a  large  number  of  instances  originally 
defective  in  structure  or  have  been  allowed  to  fall  into 
disrepair,  and  that,  wherever  this  is  the  case,  the  connec- 
tion merely  serves  the  purpose  of  conveying  the  poisonous 
sfiwer  gas  into  the  house  ;  (4)  that  the  existing  provision 
for  the  ultimate  disposal  of  the  sewage  of  Calcutta  is  a 
ground  for  reasonable  anxiety,  and  is  Likely  at  no  distant 
date  to  prove  a  source  of  unhealthfulness  to  the  City,  and 
req|Uiros  to  bo  most  carefully  watched.  In  support  of  its 
position  the  Society  lays  it  down  as  an  undisputed  axiom 
that  "the  entire  sewer  should  be  kept  at  all  times  thorough- 
ly ventilated  and  wholly  free  from  every  form  of  deposit, 
whether  originally  of  an  innocuous  nature  or  not." 
This  is  absolutely  true,  and  no  better  evidence  could 
be  adduced  than  the  actual  condition  of  a  large  number 
of  sewers,  a  year  or  two  ago,  in  which  sewage  gas  was 
allowed  to  generate  and  which  proved  a  source  of 
serious    injury    to  the    public  health.     The  consequences 
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were,  that  drains  into  which  choleraic  matter  had  found 
its  way,  being  in  uninterrupted  connection  with  the 
verandahs  of  houses  naturally  brought  the  seeds  of 
the  disease  to  the  very  door  of  the  occupants.  The  Exe- 
cutive Committee  of  the  Society  even  go  a  little  further 
and  affirm  that  several  cases  of  cholera  which  have  been 
brought  to  their  notice  may  be  distinctly  traced  to  the 
defect  in  the  trapping  of  the  house  connections  with  the 
sewers,  or  when  the  traps  have  been  permitted  to  fall  intQ 
disrepair.  Referring  to  the  Engineer's  Administration 
Report  for  188.5,  the  Committee  point  out  the  fact  that 
while  there  are  33,969  houses  in  connection  with  the 
sewers  to  be  inspected  annually,  the  number  of  inspectors 
employed  for  the  purpose  is  only  six.  The  result  has 
been  that  only  5,347  premises  were  inspected  during  the 
year,  and  of  these  1,070  were  reported  as  having  defective 
drainage;  or,  in  other  words,  20  per  cent,  of  the  houses 
were  found  to  be  defective,  and  the  rate  at  which  they 
were  examined  would  lead  to  the  inevitable  conclusion 
that  each  of  the  premises  would  have  the  benefit  of  in- 
spection but  once  in  six  years.  The  Health  Society  has  pro- 
posed to  itself  a  Herculean  task  of  cleaning  the  Augean 
stable  of  Calcutta  of  its  filth  and  refuse,  and  we  wish  it 
God-speed  in  its  endeavours  to  perform  a  noble  duty  of 
improving  the  sanitary  condition  of  the  City.  In  our  next 
issue  we  hope  to  take  up  the  question  of  water-sup- 
ply, which  is  much  more  important  in  connection  with 
the  subject. 

PROPOSED  CHANGES  IN  THE  BENGAL 
p.  w.  D.— PROVINCIAL  BRANCH. 

The  officers  serving  in  the  General  Branch  of  the  Pub- 
lic Works  Department  in  Bengal  are  all  (we  hear  on  very 
good  authority)  to  receive  a  magnificent  Jubilee  gift  on 
the  1st  of  April,  or  what  may  perhaps  be  rather  described 
as  a  Christmas  present  based  on  Ist-of-April  principles. 
It  has  been  decided  that  the  appointments  of  Local  In- 
spector of  Works,  (corresponding  to  the  present  divisional 
Superintendents  of  Road  Cess  Works,)  are  to  be  filled  up 
nolens  volens  in  every  Commissionership  in  Bengal  on  the 
above  date. 

At  first  sight  it  would  appear  that  the  Department  had 
much  to  be  grateful  for,  but  when  we  inform  our  readers 
that  the  new  Local  Inspectors  will  have  to  do  Superin- 
tending Engineer's  work  on  the  pay  of  their  grades  as 
Executive  Engineers,  it  will  be  readily  understood  that 
the  gratitude  is  of  a  peculiar  nature,  and  vents  itself 
principally  in  language  of  a  reprehensible  type.  Some 
of  the  present  Divisional  Superintendents  hold  larger 
charges,  spend  more  money  yearly,  and  have  greater  re- 
sponsibilities than  any  Superintending  Engineer  in  the 
regular  Branch  ;  they  all  have  larger  powers  of  sanction, 
and  in  spite  of  this,  the  order  has  gone  forth,  that 
these  posts  are  to  be  considered  Government  appoint- 
ments pure  and  simple  in  future,  and  that  no  extra 
pay  is  to  be  given  for  holding  them.  The  present 
incumbents,  who  draw  Rs.  1,100  a  month  (the  pay  of  a  IIL 
Class  Superintending  Engineer),  will  all  revert  to  their  sub- 
stantive pay  and  rank— Rs.  9-50  per  mensem — and,  in  fact, 
one   gentleman   has  already  so  reverted, —  we    mean   Mr. 


Roberts,  Local  Inspector  of  Burdwan.  We  are  infonned  that 
when  these  appointments  were  first  instituted,  the  under- 
standing was,  that  after  three  years'  service  on  the  pay  of  a 
3rd  class  Superintending  Engineer  the  incumbent  was 
to  draw  the  pay  of  a  2nd  class ;  and  similarly  after 
three  years'  service  in  the  2nd  class  he  was  to  be  promoted 
to  the  1st  class.  We  know  at  any  rate  that  one  officer 
on  being  refused  what  he  considered  his  promised  and 
just  promotion,  threw  up  his  appointment  as  Divisional 
Superintendent  in  disgust,  and  preferred  to  join  the  Rail- 
way Branch  in  Burmah  as  an  Executive  Engineer  rather 
than  stay  on  as  Divisional  Superintendent  on  higher 
pay,  in  a  service  in  which  he  considered  he  had  been  un- 
fairly treated.  And  now,  it  seems  all  the  present  Super- 
intendents are — after  all  their  service — to  be  promoted — 
backwards. 

We  ask  our  readers,  would  this  be  tolerated  in  the  Cove- 
nanted Service  ?  By  way  of  example  would  a  Joint  Magis- 
trate doing  Collector's  work,  or  a  Collector  doing  Commis- 
sioner's, be  content  to  draw  his  substantive  pay  ?  We 
think  not.  And  this  is  not  the  worst.  By  returning  to  their 
positions  as  Executive  Engineers,  the  present  Divisional 
Superintendents  will,  ipso  facto,  cause  to  revert  all  the  men 
in  the  regular  Branch,  who  have  received  sub.  -pro  tern, 
promotion  on  account  of  the  absence  of  the  former  officers 
on  foreign  service.  This  means,  that  in  every  grade  a  cer- 
tain number  of  men  -will  have  to  go  down  a  step  in  rank 
and  pay.  Truly  they  will  have  reason  to  remember  the 
Jubilee  year. 

But  the  most  comical  part  of  the  whole  thing if  there 

can  be  a  comical  side  to  such  a  gross  piece  of  injustice— is 
that,  in  at  any  rate  one  case,  the  Local  Inspector  will  be 
drawing  less  pay  than  his  own  District  Engineers.  In 
Patna  several  of  the  Engineers  draw  Rs.  1,000  a  month,  and 
all,  except  one,  are  employed  on  salaries  rising  from  Rs.  720 
to  Rs.  1,000  a  month  by  instalments,  so  that  in  a  few 
years  the  Local  Inspector,  who  is  in  charge  of  seven  dis- 
tricts, may  hope  to  be  in  the  happy  position  of  drawing 
less  pay  than  every  one  of  his  District  Engineers,  who  are 
nevertheless  subordinate  to  him  ! 

We  do  not  think  we  could  add  anything  more  than  this 
to  show  the  utter  unreasonableness  and  injustice  of  the 
new  scheme,  for  which  we  believe  the  Government  of 
India  are  entirely  responsible,  and  we  trust  it  is  not  too 
late  yet  to  improve  upon  it,  or  cancel  it  altogether.  If 
carried  out  as  at  present  proposed,  it  will  lead  to  intense 
discontent  and  dissatisfaction  throughout  the  whole 
Branch  of  the  Department,  as  not  one  single  grade  will 
fail  to  be  severely  and  seriously  affected  by  the  introduc- 
tion of  the  new  regime. 


Major-General  Alexander  De  Conrcy  Scott,  retired  list  Royal 
Engineers,  has  been  appointed  by  the  Right  Honourable  Charles 
Thoniaon  Ritchie,  President  of  the  Local  Government  Board,  to 
the  post  of  Examiner  of  tlie  London  Water  Supply,  vacant  by'the 
death  of  Colonel  Sir  Francis  Bolton.  The  appointment  is  a  snno- 
one  of  £850  a  j'ear.  "' 

Railway  communication  between  Melbourne  and  Adelaide 
was  formally  opened  last  month.  When  that  between  Sydney 
and  Brisbane  is  opened,  the  chain  will  be  complete,  and  the  four 
capitals  ot  Australia  will  be  joined  togetlier  by  bars  of  iron. 
One  road  will  lead  the  traveller  without  pause  from  Adelaide  to 
Brisbane,  through  every  variety  of  scenery  and  cultivation,  and 
through  the  largest  and  busiest  cities  of  oiir  island  continent. 
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ilotcs  auti  Comments. 


Sad  but  True.— The  S.  P.  Line  is  one  a  great  deal  could 
be  \sTitteu  about,  but  it  would  be  most  unfavorable  to 
•nyone  who  had  anj-thing  to  do  with  it.  From  an  En- 
gineering point  of  view  it  is  a  disgrace.  The  curves  are 
uuuecessary  and  too  sharp  ;  tunnels  run  in  wrong  direc- 
tions, bridges  built  without  foundations  and  out  of 
alignment,    banks  laid  without  reference  to  levels. 

Ikdustries  of  Mysore. — The  British  Resident  in 
reporting  on  the  Administration  of  Bangalore  for  the  year 
1884-85  says  that  the  only  manufactory  of  any  importance 
in  that  Civil  and  Militarj-  Station  is  the  Woollen,  Cotton, 
and  Silk  Mills.  The  concern  is  worked  by  a  company  with 
a  capital  of  Rs.  400,000.  About  8.5  persons  are  employed 
daily.  During  the  past  year  37,65  libs,  of  yarn,  valued 
at  Rs.  23,532,  were  turned  out. 

The  Shone  Hydro-Pneumatic  system  of  Sewage.-— 
In  connection  with  this  subject,  the  Calcutta  Public 
Health  Society  \vish  to  urge  the  appointment  of  a  com- 
mittee if  experts  to  examine  the  applicability  of  the 
modem  systems  of  drainage,  Shone's  and  others,  to  the 
suburbs.  The  subject  was  urged  upon  the  Commissioners 
by  no  less  an  authority  than  Dr.  Charles,  and  has  never 
been  adequately  considered  by  competent  judges. 

Madras  Harbour  Board  Establishment. — The  cost 
of  the  administration  of  the  Madras  Port  Trust  appears 
to  be  unduly  high.  The  payment  of  the  Chairman, 
Secretary,  and  Trustees,  and  their  office  establishment 
costs  Es.  56,000  per  annum,  while  the  sum  collected  and 
administered  is  only  about  3^  lakhs  a  year.  The  atten- 
tion of  the  Board  was  called  by  Government  to  the 
eipensiveness  of  the  administration,  and  they  have  been 
requested  to  submit  proposals  for  decreasing  it. 

An  Acknowledgment.— The  Lieutenant-Governor,  N.- 
W.  P.  and  Oudh,  again  acknowledges  the  skill  and  ability 
■with  which  the  very  important  and  profitable  system  of 
irrigation,  the  most  extensive  in  India,  continues  to  be 
administered  by  Colonel  J.  G.  Forbes  and  the  officers 
under  him.  Sir  Alfred  Lyall  believes  that  no  department 
of  the  public  service  has  better  or  more  capable  officers 
and  he  thoroughly  recognises  the  value,  to  Government, 
of  their  unfailing  exertions  and  their  experienced  man" 
agement. 

Irrigation  Works,  N.-W.  P.  and  Oudh,  Interest 
Charges. — The  total  interest  charges  on  productive  and 
protective  works  to  the  end  of  the  year  1885-86  amount- 
ed to  Hs.  5,34,39,539,  and  the  total  net  revenue  realized 
to  Rs.  5,39,17,884,  leaving  a  clear  surplus  of  Rs.  4,78,345. 
Excluding  the  Betwa  Cmal,  as  in  former  years,  the  surplus 
is  Rs.  9,11,421,  against  lis.  4,79,318  at  the  end  of  1884- 
85.  In  1880-81  the  delnt  against  canals  was  Rs.  84,08,747. 
This  deficit  has  since  annually  been  reduced,  and  it  is 
satisfactory  to  note  that  the  surplus  is  increasing. 

N.-W.  Frontier  Railway  Gup. — The  trial  engine 
was  safely  run  over  the  Chupper  Rift  bridge  on  the  S.  P. 
Line  on  the  16th  ultimo.  It  is  a  pity  the  appearance  of 
this  fine  work  should  be  spoilt  by  a  reverse  curve  on  the 
bridge  which  it  is  believed  could  have  been  avoided.  The 
platelaying  is  now  being  vig^orously  pushed  on  and  a  short 
time  should  see  the  completion  of  this  line.  It  is  report- 
ed that  General  Browne,  R.E.,  only  waits  to  .see  this  done, 
when  he  will  take  his  hard  earned  furlough.  It  is  also 
rumoured  that  Mr.  O'Callaghan  will  then  take  over  the 
irhole  of  the  frontier  lines  as  Engineer-in-Chief. 


An  Important  Ruling.— An  application  was  lately 
made  by  a  District  Board  for  permission  to  raise  a  loan 
in  the  open  market  for  the  purpose  of  restoring  and 
completing  the  construction  of  certain  roads.  The 
Government  of  India,  however,  doubt  the  expediency  of 
permitting  local  boards  to  borrow  money  in  order  to 
meet  charges  which  should  be  included  in  the  nominal 
expenditure  of  the  year,  and  consider  that  loans  for 
such  local  subjects  as  the  restoration  and  completion 
of  roads  are  not  admissible  unless  extraordinary  cir- 
cumstances can  be  brought  forward  in  justification  of 
such  an  unusual  course. 

Extraordinary  Public  Works,  Hong-Kong. — The 
following  are  the  approximate  estimates  of  the  larger 
works  and  buildings  which  the  Colonial  Government  has  in 
contemplation  or  which  have  been  under  consideration  for 
Hong-Kong : — NewPrison,  $400,000  ;  for  Slaughter  House, 
50,000 ;  Supreme  Court  and  Offices,  75,000  ;  Praya  Junc- 
tion, 438,000  :  Drainage  of  Happy  Valley,  25,000  ;  New 
Central  Market,  150,000  ;  New  Western  Market,  200,000 ; 
Police  Buildings  Extensions,  100,000  ;  Gap  Rock  Light 
House,  90,000 ;  Kellett's  Bank  Breakwater,  150,000 ;  Filter 
Beds,  Service  Reservoir  and  Water-mains,  170,000  ;  Sani- 
tary Works,  600,000 ;  total  $2,448,000 ;  equal  to  £408,000. 

Rhea  Fibre. — Ramie  or  Rhea  or  China  grass  is  a  fibre 
which  has  been  in  use  in  India,  China,  and  other  tropical 
countries  for  a  very  long  period,  and,  though  the  strongest 
fibre  in  nature,  it  had  never  come  into  anything  like 
general  use  for  the  want  of  machinery  that  would  make 
it  marketable.  Machinery  has  been  invented  lately  to 
meet  the  want,  and  it  is  a  question  whether  this  fibfe 
will  not  now  enter  into  competition  to  some  extent  with 
silk  and  wool.  Ramie  is  nearer  in  appearance  to  silk  than 
any  other  fibre,  and  it  is  stronger  than  either  wool  or 
silk,  it  will  mix  with  either  and  give  strength  to  both. 
And  what  is  of  most  importance,  it  can  be  produced 
cheaper  than  flax,  hemp,  or  cotton. 

Difference  of  Opinion. — The  Hooghly  bridge,  which 
has  cost  half  a  million  sterling,  it  was  hoped,  would  en- 
able the  East  Indian  Railway  Company  "  to  convey  the 
traffic  from  the  North-West,  not  only  to  Howrah  on  the 
right  bank  of  the  river,  but  across  the  river  to  Calcutta, 
where  they  would  have  a  station  of  their  own."  But  Gov- 
ernment "  have  reason  to  believe  that  the  concession  to 
one  powerful  company  of  a  predominant  influence  over 
the  approaches  to  the  Port  of  Calcutta  on  both  sides  of 
the  Hooghly  would  be  very  distasteful  to  the  commercial 
community,  and  might  prove  prejudicial  to  their  in- 
terests." The  difficulty  has,  however,  been  arranged  in  a 
manner  satisfactory  to  all  the  interests  concerned. 

Palms  and  Lightning. — An  explanation  has  been 
offered  as  to  why  palms  act  as  lightning  protectors  : — 
Electricity  always  takes  the  less  resisting  medium,  and  air 
(especially  dry  air)  being  the  worst  conductor,  it  is  natur- 
al that  high  trees  and  buildinf^s  will  be  chosen  in  its 
passage  to  earth ;  then,  as  water  (especially  acidulated 
water)  is  the  best  conductor,  the  fluid  will  choose  the 
most  sappy  trees  though  they  may  not  be  the  highest. 
As  cocoanut  trees  are  the  first  high  points  which  the  mon- 
soon clouds  meet  on  striking  the  coast  line,  it  is  natural 
that  they  should  be  the  greatest  sufferers,  and  as  a  single 
cocoanut  tree  is  not  sufficient  to  sarry  off  the  fluid,  other 
trees,  within  a  more  or  less  extended  radius,  .iccording  to 
the  (juantity  of  the  discharge,  are  also  affected. 

Albert  Hall  and  Museum  at  Jaipur. — Sir  Edward 
Bradford,  in  performing   the  opening  ceremony  of  this 
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buildiuij,  said  : — "  It  is,  I  believe,  a  recognised  principle, 
illustrated  by  the  history  of  all  ancient  nations,  that  so 
long  as  art  assumes  pure  and  natural  shapes,  it  continues 
to  grow  and  flourish,  but  that  any  degeneracy  of  taste 
which  favours  the  adoption  of  the  unnatural  must  inevi- 
tably lead  to  deterioi-ation  and  foilure.  This  building,  I 
am  sure,  may  claim  no  little  merit  on  this  ground.  Pure 
in  detail  and  symmetrical  as  a  whole,  it  may  be  looked  on 
as  the  type  of  progress,  and  the  lessons  which  will  be 
learnt  within  its  walls,  will  all  tend  to  inculcate  still  further 
in  the  minds  of  an  artistic  audience  that  greatest  of  all 
objects  in  this  direction,  namelj-,  the  preservation  of  all 
that  is  best  and  purest  in  Indian  Art." 

The  Value  of  Irrigation  Works. — The  success  of  our 
mission  in  this  country  will  be  measured,  not  so  much  by 
the  records  of  our  military  reputation  in  Eastern  fields, 
as  by  that  higher  glory  which  finds  its  expression  in 
"  monuments  of  lasting  good."  Among  the  grand  move- 
ments which  England  has  inaugurated,  the  system  of 
irrigation  is  perhaps  the  most  valuable.  The  Ganges 
Canal  is  the  most  wonderful  public  work  of  its  kind  in  the 
world,  and  but  for  its  saving  influence,  a  great  portion  of 
North-Western  India  would  be  an  arid  waste.  The  Bari- 
Doab  Canal  waters  the  entire  extent  of  country  between 
the  Ravi,  the  Beas,  and  the  Sutlej.  In  the  South  the  great 
volumes  of  water,  which  till  now  had  rolled  to  the  ocean, 
have  been  utilised,  and  extensive  tracts  of  land  irrigated 
or  protected  from   famine. 

Messrs.  Thomson  and  Mylne's  Sugar  Refining 
Machine. — The  Director  of  Agriculture,  M3'sore,  reports 
the  following  experiment : — In  this  case  the  rab  used 
was  only  about  a  day's  standing,  as  only  24  hours  hr.d 
been  allowed  for  the  syrup  to  crystallize.  This  was  of 
the  consistence  of  unground  mortar  when  put  in  the  cen- 
trifugal. Almost  all  the  molasses  drained  away  within 
five  minutes  of  work  to  the  astonishment  of  the  profes- 
sional manufacturers,  who  had  been  called  to  attend  the 
process.  About  a  seer-and-a-half  of  clear  water  was  then 
poured  into  the  sugar,  as  it  was  being  worked  upon  in  the 
machine  ;  this  removed  the  residue  of  the  molasses,  and 
after  two  or  three  minutes  of  further  work  the  whole  was 
perfectly  dry  for  weighing.  The  rab  used  weighed  Go 
seers.  This  gave  31|  seers  of  rappoory  sugar,  the  remain- 
der having  drained  in  molasses.  This  was  pronounced 
to  be  a  perfect  success  by  the  professional    sugar    refiners. 

Survey  of  Waste  Land  Grants  by  Private  Sur- 
veyors IN  Assam. — The  Chief  Commissioner  is  prepared 
to  recognise  private  surveys  of  waste  land  grants  in 
Assam  provided  that  the  surveyor  shall  be  a  competent  and 
reliable  officer,  whose  name  and  qualifications  shall  be  re- 
ported for  approval,  and  that  he  will  submit  under  his 
signature  to  the  Deputy-Commissioner  a  full  report  of 
his  survey  operations  for  each  grant  surveyed,  together 
with  a  map  of  each  grant,  for  record  in  the  Deputy- 
Commissioner's  office,  and  such  map  shall,  after  the 
survey  has  been  accepted,  be  signed  by  the  Deputy- 
Commissioner,  the  owner  of  the  grant,  the  Government 
surveyor  or  Sub-Deputy-Collector,  and  the  private 
surveyor.  Athough  these  are  the  ordinary  conditions  on 
which  the  Chief  Commissioner  is  prepared  to  recognise 
private  surveys,  he  does  not  bind  himself  to  recognise 
such  survej-s  in  all  cases  where  these  conditions  are 
satisfied  ;  special  cases  may  require  special  treatment. 

The  Madras  Harbour.— The  Madras  Government  hav- 
ing received  a  telegram  from  the  Secretary  of  State  to  the 


effect  that  the  Harbour  Board  should  not  interfere  with  the 
authorized  design  of  the  Harbour,  and  on  forwarding  the 
same  to  the  Trust  for  information,  the  latter  declare  that 
they  never  had  the  slightest  intention  of  any  direct"  inter- 
ference "  as  regards  "  the  authorized  design,"  though  they 
have  submitted  their  unanimous  opinion  as  to  the  impe- 
rative necessity  for  a  north-east  entrance  to  the  Harbour, 
in  view  to  the  same  being  transmitted  by  the  local  Govern- 
ment for  the  consideration  of  the  Government  of  India  and 
the  Secretary  of  State  in  regular  course.  The  Superinten- 
dent was  thereon  requested  to  forward,  for  the  information 
of  the  Board  and  for  transmission  to  Government,  a  copy  of 
his  telegram  which  appears  to  have  elicited  the  message 
from  the  Secretary  of  State,  as  well  as  copies  of  any  com- 
munications he  may  have  since  addressed  to  Mr.  Parkes 
on  the  same  subject.  In  the  meanwhile,  the  Superin- 
tendent protests  against  the  tone  of  the  Board's  recent 
resolution  anent  himself,  but  the  Board  record  that  they 
see  no  reason  to  reconsider  their  resolution. 

The  Euphrates  Valley  Railway. — Under  the  title 
of  the  Advance  of  Russia,  Sir  William  Andrew  calls  atten- 
tion to  the  need  for  a  railway  along  the  Euphrates 
Valley  under  manifest  advantages.  This  railroad,  for  in- 
stance, would  connect  Alexandretta  on  the  Syrian  Coast 
with  the  head  of  the  Persian  Gulf,  thereby  shortening 
the  distance  between  Britain  and  India  1,000  miles,  and 
reducing  the  time  for  mails  from  20  to  10  days.  It 
would  admit  of  India  being  held  by  a  smaller  European 
garrison,  and  of  a  large  saving  in  the  transport  of  troops. 
It  would  enable  any  enemy  moving  on  the  North- 
West  frontier  of  India  to  be  attacked  in  flank  and 
rear,  and  ensure  the  practical  security  of  India  in 
combination  with  the  Candahar  line.  It  would  be  the 
means  of  bringing  British  power  quickly  to  bear  in  the 
East,  increase  British  influence  in  Europe,  and  give  Bri- 
tain the  finest  strategical  position  in  the  world.  It  would 
facilitate  British  protection  of  Asia  Minor  under  the 
provisions  of  the  Cyprus  Convention,  and  give  Persia 
ready  access  to  the  Mediterranean.  It  would  finally  be 
easily  defensible.  Its  length  is  estimated  at  920  miles 
and  its  cost  under  £6,000,000. 

Telpherage. — This  system  is  not  meant  to  compete 
with  railways,  whether  steam  or  electric ;  but  it  is  said 
to  be,  even  already,  more  efficient  than  horses  and  carts. 
Over  uneven  or  broken  ground  or  in  circumstances  where 
good  roads  are  an  impossibility,  it  is,l  however,  undoubt- 
edly, the  method  of  the  future.  The  telpherage  train 
consists  of  an  electric  locomotive  and  series  of  buckets, 
each  of  which  hangs  from  a  pair  of  wheels  travelling 
along  a  strong  steel  line  stretched  from  post,  to  post, 
somewhat  like  a  telegraph  wire.  The  locomotive  is 
situated  in  the  centre  of  the  train,  and  is  driven  by  an 
attached  electro-motor,  which  is  in  electrical  connection 
with  two  of  the  train  wheels,  and  through  them  with  the 
steel  line.  These  special  wheels  are  on  opposite  sides 
of  the  locomotive,  and  must  bo  so  far  apart  as  never  to 
be  on  the  same  stretch  of  line,  but  always  separated  by 
one  post.  Now  the  line  is  not  a  single  continuous  one, 
but  is  broken  up  into  segments  by  the  post,  alternate 
segments  being  in  electric  connection  with  one  another 
and  joined  to  one  or  other  terminal  of  a  machine  for 
generating  electric  currents.  The  telpherage  train  thus 
acts  as  a  necessary  part  of  the  electric  circuit.  The 
current  must  flow  from  the  one  special  train  wheel ^to 
the  other  through  the  electro-meter  and  so  supply  the 
driving  power. 
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€urrtnt  |lctos. 


The  Bomb:iy  Tnuuway  Co.  oii  the  Jubilee  day  carried  uo  fewer 
th*n  54,635  pas^encers. 

Sir  Albert  CArrEL  has  arrived  iu  Calcutta  and  lias  taken  over 
cbarge  of  his  Department. 

Coi<ONKL  John  Hills,  c.B,,  r.e,  on  return  from  field  service, 
has  b«en  placed  on  general  duty  at  Ahraednagar. 

Dr.  Fritz  Noktliso  liasi  been  apiioinled  PaWontologist  to  the 
Geological  Survey  of  India  by  her  Majesty's  Secretary  of  State  for 
lDdi.1. 

The  pipes  for  the  Ootacamund  Water  Scheme  and  part  of  the 
briilge  for  the  Madr.ts  Railway  at  Beypore  are  long  overdue 
kt  the  l.ttter  port. 

It  has  been  decided  to  abandon  the  Kyan-Nhyat-Sagadoung 
route  to  the  Burma  Euby  Miiie.s,  a  much  easier  route  having  been 
found  more  to  the  south  from    Kyetpyin. 

LiKUTESAXT  A.  L.  Carroll,  r.a.,  Assistant  Superintendent 
»t  Duui-Dum,  will  be  in  chars;e  of  tlie  Small  Arms  Ammunition 
Factory  during  Major  Stone's  absence  in  England. 

Tub  Carew  Company  has  secured  the  contract  for  the  supply  of 
susar  to  the  Bengal  Commissariat  for  the  next  three  years,  an<l  the 
balance  sheet  shows  that  it  is  in  an  unusually  strong  position. 

The  Budget  estimates  of  the  Bombay  Port  Trust  for  the  year 
1887-88  show  an  estimated  revenue  of  Rs.  41,01,700,  and  ex- 
penditure Rs.     39,43,400,    leaving   a   surplus  of  Rs.  1,58,300. 

Wk  recret  to  hear  that  news  has  been  received  of  the  death  of 
Colonel  G.  C.  DePr<5e,  Surveyor-General  of  India  at  Jersey. 
Colonel  Tliuillier  will  naturally  be  confirmed  in  the  appointment. 
The  services  of  Mr.  J.  P.  Dudgeon.  Superior  Revenue  Establish- 
ment of  State  Railways,  Locomotive  Department,  are,  on  his  return 
from  leave,  placed  at  the  disposal  of  the  Chief  Commissioner  of 
Burma. 

Captais  C.  B.  HEyDERSOS,  BE.,  Executive  Encineer,  2nd 
grade,  acts  as  principal  of  the  Madras  Collage  of  Engineering 
during  the  absence  of  Captain  Love,  H.E.,  on  leave,  or  until  fur- 
ther orders. 

Mr,  H.  C.  Hill,  Conservator  of  Forests  in  the  Punjab  (officia- 
ting), leaves  for  Alandalay  at  once  ;  his  services  having  been 
transferred  to  Burma.  Major  Bayley  will  succeed  him  as  Con- 
servator, Punjab. 

Mr.  Lawrence  Potter  Joiisson  is  appointed  to  the  Superior 
Revenue  Establishment  of  State  Railways,  Locomotive  Department. 
Mr.  Johnson's  services  are  placed  at  the  disposal  of  the  Chief 
Commissioner  of  Burma. 

The  Bnmbay  Port  Trustees  have  secured  the  contract  for  land- 
ing the  plant  and  materials  for  the  Indian  Midland  Railway.  It 
is  expected  that  the  coi\tiact  will  increase  the  revenue  at  the 
Princes  Dock  by  Rs.  7.'>,000. 

The  Liicknow  Municipality  have  decided  to  place  two  pontoon 
bridges  across  the  river  Goomtee,  one  at  the  Martinifere  and  tlie 
other  at  the  (!ao  Ghaut,  which  will  considerably  facilitate 
Joonmotion  throughout  the  city. 

Messrss.  Rothschild  having  issued  the  prospectus  of  the  Rengal- 
Nagpore  Railway,  with  a  capital  of  three  millions  sterlinrr,  bear- 
ing interest  at  the  rate  of  four  (4)  per  cent,  per  ann\im,  the  capital 
required  for  theliailway  has  been  covered  four   times  over. 

The  report  of  the  Directors  of  the  Titaghur  Paper  Mills  for 
the  (last  half-year  discloses  the  largest  profit  hitherto  made,  an<l 
is  therefore  very  satisfactory.  The  average  monthly  outturn  of 
paper  for  the  half-year  ended  Slst  December  1886  was  138  tons. 

After  expending  Rs.  1,400  in  an  experiment  in  digging  an 
artesian  well  at  Tuticorin,  the  result  has  been  a  complete  failure, 
though  Mr.  Foote  of  the  Geological  Survey  thought  that  trial 
borings  ini^'ht  be  made  so  as  to  arrive  at  a  practical  conclusion, 
and  the  Municipality  have  now  decided  to  al>andon  further 
attempts. 

A  London  correspondent  states  that  to  one  part  of  tlie  Nagpur 
Bailway  scheme  we  are  likely  to  hear  serious  objection,  namely,  the 
granting  of  a  cnnimission  of  1  per  cent,  to  the  promoters.  It  is 
exceedingly  difficult  to  underst'ind,  remarks  the  correspondent 
liow  such  a  price,  which  means  something  like  £30,000,  should  be 
necessary. 

The  irafRc  receipts  of  the  Calcutta  Tramways  for  the  week  end- 
ed 12th  February  were  Rs.  13,054  against  Rs.  13,15G  for  the 
previous  week  an<l  Rs.  0,700  for  the  same  time  last  year.  The  im- 
proved receipts  of  this  (,'ompany  are  most  satisfactory  and  reflect 
great  credit  on  the  management  of  Mr.  Maples,  who  is  fast 
restoring  this  concern  to  the  dividend  staae. 

The  Southern  Mahratta  Railway  extension  from  Gubbi  (near 
Tumkiir)  to  Harrihur  will, we  learn,  be  put  in  progress  this  mouth. 
It  arifi«ars  ('olonel  Lindsay,  r  e.,  the  Engineer-in-Chief  of  the 
fioiitfiern  Mahratta  Railway,  durinir  his  recent  vi.sit  to  Bangalore 
deciiicil  the  line  shall  pafls  by  Davangeri  instead  of  Sliimoaa. 
This  (.eeros  to  us  a  pity  since  through  the  latter  tract  of  country 
immense,  in  fact  all,  the  traffic  now  passes. 

Dvi'Asa  his  approaching  visit  to  Behar  His  Excellency  the 
Viceroy  will,  it  is  hoped,  open  the  recently-constructed  bridge 
over  the  river  Gnnduck  connecting  Tirhnt  and  the  North-We=tcni 
Provincrsby  waj  of  the  Bengal  and  North-Western.  The  brid<4e 
is  of  ei;;ht  spans  of  2.50  feet,  and  counec'ed  with  it  is  a  viaduct 
half  a  mile  long.  The  structure  ranks,  with  the  Benares  and  Juldlee 
bridges,  among  the  greatest  woiks  of  the  kind  in  India. 


Sir  John  Goust,  replyiiii;  to  a  question  in  the  House  of  Com- 
mons, said  that  Government  had  no  intention  of  departing  from 
their  policy  of  constructing  Railways  iu  India  either  by  Govern- 
ment or  by  Companies  under  a  guarantee  Any  proposal,  however, 
to  dispense  with  a  guarantee  would  be  favourably  received.  Sir 
John  Gorst  added  that  Government  had  no  intention  at  present 
of  inviting  offers  for  the  construction  of  additional  Railways  under 
guarantee. 

The  result  of  the  repeated  resolutions  of  the  Supreme  Govern- 
ment urging  the  extended  employment,  in  this  Presidency,  of 
"Natives"  (pure  Asiatics)  as  engine  men,  has  been  that  during 
the  past  year  there  were  on  the  South  Indian  Railway  no  less 
than  21  drivers,  16  shunters,  164  cleaners,  and  155  fiiPnien  en- 
gaged ;  while  on  the  Madras  Railway  there  were  9  driver.s,  6 
shunters,  329  firemen,  the  last  named  including  272  iiremeu  who 
cannot  speak  English. 

Sir  Bradford  Leslie,  Agent  of  the  East  India  Railway,  shortly 
proceeds  on  leave  to  England.  He  will  probably  sever  his  con- 
nection with  the  Company,  in  which  case  the  selection  of  Mr.  D.  W. 
Campbell,  c.  1.  E.,  for  the  Agency  will  be  an  excellent  one  and 
will  be  received  with  general  satisfaction.  Mr.  Campbell  has 
frequently  acted  as  Agent,  and  as  an  opportunity  will  soon  occur 
for  a  permanent  appointment  to  the  post,  it  is  to  be  hoped  that 
his  claims  will  not  be  overlooked. 

The  success  withwhich  the  Bengal-Bombay  Railway  has  been 
floated  ought  to  convince  the  Government  that  the  day  for  four 
per  cent,  guarantees  is  at  an  end,  and  that  money  can  be  had 
to  any  extent  on  much  more  moderate  terms.  A  report  is 
current  in  India  that  it  is  only  part  of  the  undertaking,  as  far 
as  Bilaspur,  that  has  been  floated.  We  are  in  a  position  to  state 
that  there  is  no  truth  iu  this  report,  but  that  the  present  arrange- 
ment refers  to  the  whole  line,  from  Raipur  to  Sitarainpur. 

Asasupplement  to  the  Calcutta  "Money  Market  Report"  Messrs. 
Place,  Siddons,  and  Gough  have  issued  a  large  tabular  statement 
sliowing  the  dividends  i)aid  by  .Joint  Stock  Companies  duning  the 
five  years  from  1881  to  1885.  The  average  dividends  during  the 
five  years  were  as  follows  :— Banks  8'65  |)er  cent.,  Coal  Companies 
1276  per  cent..  Cotton  Spininng  Companies  6"46  per  cent..  Jute 
Spinning  Companies  9  02  per  cent..  Pressing  Companies  994  per 
cent.,  'Tea  Companies  4'45  per  cent.  The  table  will  be  very 
useful  both  to  business  men  and  investors. 

The  Managing  Agents  of  the  Deoghur  Mining  Company 
circulate  to  their  fihareliolders  a  report  on  the  mine  by  Mr.  F.  B. 
Mallet,  F.G.S.,  from  which  they  observe:— "It  will  be  seen 
that  in  his  opinion  it  is  almost  useless  to  continue  operations. 
Nevertheless,  an  indication  of  ore  found  in  the  150  feet  level  is 
considered  by  the  Company's  manager  worth  following,  and  is 
:ir-coi(lirigly  being  sunk  there,  and  the  leads  will  be  followed  until 
sonietliing  is  found  or  the  indications  die  out.  Should  these  ex- 
filorations  prove  barren,  they  propose  calling  an  extraordinary 
general  meeting  to  give  the  shareholders  an  opportunity  of  con- 
sidering the  further  operations  of  the  Company." 


fetters  tcr  tlu  Olbitor. 


[  The  Editor  desires  it  to  be   distinctly  understood  tliat  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.] 

THE  EMPLOYMENT  OF  NATIVES  AS  GEOLOGISTS. 

Sir, — The  appointment  of  the  Public  Service  Commission  has 
sounded  the  tocsin  for  a  warm  discussion  of  one  of  the  most  intri- 
cate political  problems  of  the  day — a  more  extended  employment 
of  native  agency  iu  the  administrative  department  under  Govern- 
ment. But  from  the  part  public  opinion  has  taken  in  the  matter, 
there  are  grave  reasons  to  apprehend  that  eflnciency  will  be  sacri- 
ficed to  expedience  and  sentiment,  two  factors  which,  in  my 
judgment,  ought  to  be  eliminated  in  an  impartial  investigation  of 
the  subject.  While  on  the  one  hand  justice  demands  that  natives 
should  have  a  fair  and  equitable  share  in  the  administration  of  the 
country,  on  the  other  hand  it  must  not  be  forgotten  that  special 
cases  must  be  judged  on  their  own  merits  and  in  the  light  of  sur- 
rounding circumstances.  Keeping  this  principle  in  view,  I  am 
disponed  to  disagree  with  Mr.  Medlicott's  recent  labored  and 
querulous  strictures  on,  and  opposition  to,  the  employment  of 
natives  in  the  Geological  Survey  Department.  The  Director  appa- 
rently goes  out  of  bis  way  to  tread  on  irrelevant  ground.  In  trying 
to  show  the  inaptitude  of  the  native  for  original  scientific  work,  he 
forgets  that  there  is  a  general  complaint  throughout  the  land  that 
both  the  system  and  the  quality  of  education,  which  has  been  in 
vogue  for  the  past  half  a  centur}',  has  been  barren  of  results  in 
preparing  young  men  to  take  a  part  in  the  battle  of  life.  It  is 
true  we  have  cramnud  them  with  odds  and  ends  of  English 
literature,  a  few  plays  of  Shakespeare,  and  some  hazy,  indistinct 
ideas  of  history  in  general  ;  but  beyond  this  very  little  has  been 
achieved  in  the  way  of  giving  them  a  practical  knowledge  of  nature 
as  she  ought  to  be  studied.  In  a  large  majority  of  course  the  end 
and  aim  of  all  this  preparation  for  a  future  career  is  to  qualify  the 
recipients  of  learning  for  a  clerkship  under  Government,  which  is, 
in  consequence,  the  acme  of  their  aspirations.  The  subject  is  too 
hackneyed  to  require  any  comment.  Under  these  circumstances  is 
it  to  be  wondered  r>t  that  the  country  has  not  yet  produced  a. 
Darwin,  a  Huxley,  or  a  Tyndall.  The  very  first  element  of  success 
in  any   department   of  learning — self-help— is  steadily  and   tho- 
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roughly  eschewed  in  the  course  of  training  provided  for  the  3'onnc, 
and  in  its  place  is  substituted  a  meajre  attempt  at  imitation.  Can 
sucli  a  system,  I  ask,  be  capable  of  developinsj  creative  power, 
■which  may  be  lying  dormant  for  centuries.  Positive  knowledge  is 
doubtless  a  modern  characteristic  of  Western  civilization,  and  its 
practical  results  are  conspicuous  in  the  material  which  enlightened 
countries  have  attained.  But  can  that  knowledge  be  required  with- 
out teaching  and  example  being  offered  to  those  who  are  asked  to 
profit  bv  tliem  ?  We  sow  thistles  and  expect  to  gather  grapes  '.  To 
say  that  the  so-called  educated  classes  in  India  liave  enjoyed  the 
same  opportunities  and  benefited  by  the  same  instruction  as  the 
leading  minds  in  Europe  or  America,  is  a  mere  mockery,  and  could 
•not  enter  into  a  serious  discussion  of  this  question.  I  emphatically 
deny  that  the  word  of  knowledge  has  ever  been  preached  in  India. 
If  Mr.  Medlicott  had  said,  instead,  that  learning  by  rote  iiad  been 
sedulously  nurtured  and  carried  out  to  the  bitter  end,  I  should 
feel  inclined  to  agree  with  him  in  denouncing  the  practice.  It  is 
worse  than  useless  to  imoort— as  Mr.  Medlicott  does,  and  I  have  read 
his  AnnnalReport— into  the  controversy  detached  passages  from 
Br.  Newman's  "Grammar  of  Assent,"  and  solitary  phrases  such  as 
"'real' and  'natural'  apprehension,  as  the  characteristic  difference 
between  efficient  and  non-efficient  faith,  or  rather  between  faith 
and  profession,"  in  support  of  his  position.  We  must  in  the  first 
place  convince  ourselves  that  there  is  anything  like  '  real  appre- 
hension'  of  a  practical  subject  imparted  to  the  alumni  of  our 
colleges,  before  we  endorse  Mr.  Medlicott's  opinion  that  the  Ben- 
gali believes  only  in  the  Dictionary.  Veritas. 
[The  native  gentleman  in  the  Geological  Survey  who  is  the  exciting 
cause  of  all  these  remarks— for  and  against— holds  an  English  degree 
and  other  English  qualificatioris.  — Ed^ ',  /.  E.] 

UNFAIR  COMPETITION. 

Sir,— I  see  in  the  Pioneer  of  the  19th  February  the  following  ;— 
"The  Punjab  Government  have  given  orders  for  the  preparation 
of  a  surv-ey  for  a  line  of  Railway  from  Patiala  to  Batinda  and  Mr. 
W.  Macdonald,  Executive  Engineer,  has  been  deputed  to  .start 
operations  at  once.'' 

The  tract  of  country  between  these  places  I  find  marked  on 
the  map  a.s  belonginsr  entirely  to  the  Maharajah  of  Patiala,  and 
it  cannot  be  an  undertaking  of  the  Indian  Government.  Is  it 
right  that  with  the  distress  existing  among  Indian  Engineers  at 
present  for  want  of  work  that  Government  should  continue  filling 
ontside  appointments  willi  their  own  men  ?  There  are  many 
capable  Engineers  now  wanting  work  or  in  temporary  employ 
with  Government  who  would  have  been  only  too  glad  to  under- 
take the  job.  Kashnxere,  Hyderabad,  Baroda,  the  Indian  Mid- 
land, and  the  Southern  Mahratta  are  a  few  more  instances 
to  the  point,  and  I  should  like  to  know  whether  the  Gwalior 
Government  or  the  Bengal-Nagpore  R.iilway  are  to  be  similarly 
supplied  ?  It  is  hoped  that  Government  will  be  petitioned  that 
this  injustice  to  us  be  stopped.  We  have  been  suflTering  long 
f^nough  to  see  that  unless  we  move  ourselves  in  the  matter  nothing 
•will  he  done.  The  Graduates  of  the  Indian  Colleges  have  made 
a  start,  and  why  should  we  not  al!  join  in  a  movement  which  con- 
cerns us  all  so  vitally  ?  Outsider. 

BOILER    INSPECTORS. 

Sir, — In  your  issue  of  the  19th  instant,  a  correspondent,  "  L.  C. 
E.,"  writing  on  "  Boilers  in  Burdwan,"  suggests  that  the  Boiler 
Inspector  should  have  sound  mechanical  experience  and  know- 
ledge and  at  the  same  time  have  a  thorough  techrucal  and  scienti- 
fic Training.  If  "  L.  C.  E."  had  an  idea  of  the  duties  of  a  Boiler  In- 
spector and  the  salary  he  receive  in  India,  he  would  not  have  made 
Buch  a  suggestion,  asit  is  next  to  impo.s.sible  to  procure  such  a  man 
for  the  salary  offered  ;  but  it  seems  he  has  not,  so  I  will  enlighten 
him  as  ^oafew  of  the  chief  duties  of  a  Boiler  Inspector. 

"L.  C.  E."  must  bear  in  mind  that  a  Boiler  Inspector's  duty  is 
"dirty"  work,  when  conscientiously  fulfilled.  The  Inspector  must 
not  be  content  with  seeing  the  boiler  pressed  up  to  10  or  201bs.  be- 
yond its  working  pressure,  but  must  examine  every  plate,  rivet, 
stay  and  connection  of  the  boiler,  and  especially  those  places  where 
Lis  experience  teaches  him  to  look  out  for  signs  of  decay;  this  in- 
volves getting  into  every  possible  place  in  a  boiler. 

Now  since  "  L.  0.  E."  has  an  idea  of  the  duties  of  a 
Boiler  Inspector,  I  will  go  on  to  the  question  of  salary.  Is 
it  possible,  Mr.  Editor,  to  get  a  Boiler  Inspector  with  the 
attainments  required  by  "L.  C.  E."  on  the  salary  usually  given  to 
Boiler  Inspectors  in  this  country  ?  I  am  afraid  not.  Again,  if  salary 
is  no  consideration  and  such  a  man  procured,  we  will  soon  find,  that 
instead  of  getting  a  Boiler  Inspector  we  have  obtaind  a  "  Boss,"  and 
the  "  Boss  "  of  course  will  require  assistants  to  do  the  "  dirty  "  part 
of   his   work — for  which  he  was  specially  engaged. 

In  respect  to  other  matters,  allow  me  to  inform  "  L.  C.  E."  that  a 
competitive  examination  will  soon  distinguish  a  Mechanic  ivom  a 
Mechanical  Engineer.  Further,  the  race  question  is  beside  the  issue, 
nor  was  there  occasion  to  make  a  comparison  between  the  traiuisig 
in  a  Calcutta  workshop  or  snch  a  place  ns  the  iSeehpore  College  and 
European  establishments.  As  for  the  Seebpore  College,  the  pa.ssed 
men  of  the  I)  Section,  who  have  taken  to  the  mechanical  branch  of 
the  Profession,  have  given  every  satisfaction  wherever  employed, 
and  I  would  suggest  that  the  Government  of  Bengal,  as  an  ex- 
periment, appoint  a  few  of  the  passed  students  of  the  above  sec- 
tion as  apprentices  under  competent  Boiler  Inspectors,  as  a  means 
of  obtaining  fatare  Boiler  Inspectors  with  a  tiieoretical  knowledge 
to  back  them  at  a  minimum  of  cost.  C.  H. 


^XtB  ftnt)  ^iicriesf. 


I.  J.  R.  (Sukkur)  writes  : — "H.  I.  G."  can  test  his  boiler  in  an 
efficient  manner  by  the  method  he  describes  if  the  pump  is  in  good 
order.  Pum[«  with  faulty  lifts  will  sometimes  refuse  duty  at 
slow  speed. 

I  would  recommend  him  to  reduce  the  opening  or  aperture  of  the 
bottom  valve,  (that  is  the  valve  below  the  plnnger,)  to  a  minimum. 
As  a  temporary  measure  this  will  reduce  the  quantity  of  water 
formerly  admitted,  ensuring  a  more  perfect  action  of  the  pump 
at  a  slow  speed,  and  as  a  consequence  also  the  labor  required  to 
move  the  fly-wheel  by  hand. 

A  lift  of  one-sixteenth  of  an  inch  would  be  ample  for  the 
bottom  valve  with  a  plunger  up  to  four  inches,  when  required  for 
the  purpose  named. 

"  H.  I.  G."  might  write,  if  successful,  for  the  information  of  other 
readers 

II.  C.  H.  (Seebpore)  writes  : — "  H.  I.  G."  should  have  tried  the 
experiment  himself,  as  it  is  a  matter  of  6  minutes  to  disconnect, 
and  then  let  the  Profession  know  the  result.  If  he  observes 
the   following   conditions,  he  will  have  an  efficient  test   : — 

1.  The  suction  and  delivery  valves  must  be  in  good  condition 
and  have  no  leakage  whatever,  while  all  connections  to  the 
Engine  must  be  sound. 

2.  The  pump  gland  must  be  properly  packed. 

3.  The  manual  labour  employed  through  the  medium  of  the 
fly  wheel  must  give  a  pressure  per  square  inch  on  the  pump 
plunger,  in  excess  of  the  pressure  to  which  the  boiler  is  required 
to  be  tested. 

"  H.  I.  G."  should  not  be  satisfied  with  the  hydraulic  test  only,  but 
must  examine  every  part  of  the  boiler  minutely  and  carefully. 
It  can  then  be  said  that  the  boiler  has  had  a  proper  and  efficient 
test. 

"Alkus"  (Assam)  asks  ;—"  Will  any  of  your  readers  enlighten 
me  thi-ough  the  columns  of  your  valuable  paper  with  the  discussion  of 
the  question  (1)  of  proper  bond  nsedin  brick  walls  in  all  its  bearings, 
how  the  several  layers  of  bricks  are  arranged  at  the  corners  with 
a  minimum  of  closers  and  half-bricks,  and  (2)  of  the  simplest,  most 
fashionable  and  most  convenient  forms  of  twelve — and  nine — inch 
cornices,  bricks  measuring  in  all  cases  10"x5"x3"." 

[  Ans.  :— Perhaps  Booley's  "  Examples  of  Brick  Bond  " — 
Allahabad  Government  Pres.s,  1876 — might  meet  this  wide  requisi- 
tion in  part.] 


Jttcrarg  Notices. 


The  Origin  ok  Mountain  Ranges  Considered  Experiment- 
ally, Structurally,  Dynamically,  and  in  Relation  to  their 
Geological  History.  By  T.  Mellard  Reade,  C.E.,  F.G.S., 
P.R.I.B.A.,  etc.  London  :  Taylor  &  Francis.     1886. 

The  chief  recommendation  of  this  book  to  the  Profession 
arises  from  the  fact  that  the  author  is  a  Civil  Engineer  and 
Architect,  who  deals  with  his  subject  in  a  manner  to  be  expected 
from  one  who  has  had  much  to  do  with  the  constructive  arts.  The 
subject  matter,  however,  is  dcbateable  ground  ;  but,  nevertheless, 
there  is  much  in  the  volume  that  cannot  fail  to  prove  of  interest 
and  value  to  our  readers.  The  book  is  issued  in  demy  8vo.  and 
jUustrated  with  3i  single  and  8  folding  Plates,  including  numerous 
drawings  of  Mountain  Structure  and  Scenery,  by  the  Author, 
from  Nature. 


Transactions  of  the  Sanitary  Institute  of  Grfat  Britai.'J'. 
Vol.  VII.,  1885-86. 

This  volume  is  brimful  of  useful  information  in  all  departments 
of  sanitary  science  and  practice.  The  gigantic  scale  of  the  In- 
ternational Health  Exhibition  last  year  is  a  standing  proof  of 
the  rapid  progress  and  widespread  interest  of  these  subjects 
The  scheme  for  examinations  is  bearing  good  fruit,  and  local 
authorities  al  Home  are  commencing  to  recognize  the  value  of 
the  certificate  granted  at  the  examination,  as  a  reliable  guide 
in  the  selection  of  candidates  for  employment. 

Among  the  papers  that  make  up  the  ':onti>nts  we  .specially 
commend  as  being  worthy  of  professional  attention — Professor 
Coi-field's  "  Water-Supply  of  Ancient  Roman  Cities;"  Mr  Lewis 
AngelPs  "  Impediments  to  Sanitary  Progress  ;  '"'  and  Mr.  J.  C>or- 
don's  "  Drainage  of  Continental  Towns." 


Ill  America,  a  pine  tree  can  be  cut  down  in  the  morning  and  at 
six  o'clock  in  the  evening  of  the  same  day  it  will  be  manufactured 
into  paper  ready  for  the  press,  and  the  local  paper  will  appear 
next  morning  printed  on  paper  the  jnaterial  of  -ivhioh  was  a  tree 
twenty-four  hours  before. 
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HOOGHLY  BRIDGE. 

The  result  of  the  testins:  of  the  Hooghly  Jubilee  Bridge 
■was  favourable.  On  the  Hooghly  side  the  maximum  de- 
tlection  recorded  was  about  3J  inches,  or  0'27  on  the 
level  staff,  the  calculated  probable  deflection  being  four 
inches.  The  oscillation  of  the  lower  boom  wa.s  inappre- 
ciable, that  of  the  upper  was  012.  C.  E. 

THE  LAHORE  CATHEDRAL. 

This  magnificent  building,  of  which  we  annex  illustra- 
tions, was  consecrated  on  the  25th  January  last. 

The  design  is  due  to  Mr.  Oldred  Scott,  son  of  the  late 
Sir  Gilbert  Scott,  and  the  "  style  "  is  that  commonly 
known  as  "  Decorated  Early  English." 

The  building  was  estimated  to  cost  6^  lakhs  of  rupees  ; 
but  as  it  was  considered  hardly  fair  to  place  the  whole  of 
this  burden  on  one  generation,  General  Pollard  was  asked 
to  draw  out  a  reduced  estimate,  which,  while  it  did  not 
lessen  the  size  of  the  Cathedral,  omitted,  for  a  future  day, 
the  finishing  of  the  towers,  the  whole  of  the  interior 
groined  roof,  the  tracings  of  the  stone  work,  and  other 
details  of  beauty. 

It  is  this  reduced  estimate  Avhich  has  been  used  by 
Messrs.  Bum  and  Co.,  of  Calcutta,  the  Contractors,  under 
the  management  of  Mr.  Attfield,  c.E.,  their  Agent. 

It  is  only  fair  to  mention  that  had  the  measures 
of  General  Pollard  been  strictly  adopted,  the  entire  ap- 
pearance of  the  whole  edifice  would  have  been  destroyed, 
but  Messrs.  Bum  &  Co.  generously  carried  out  the  stone 
car\'ing  at  their  own  expense,  in  concert  with  the  ori- 
ginal designs,  although  the  revised  estimate  reduced  the 
amount  of  outlay  from  Rs.  6  i  to  .3^  lakhs,  exclusive  of 
foundations,  on  which  Rs.  42,000  had  previously  been 
expended. 

The  whole  of  this  vast  work  has  been  executed 
in  a  most  satisfactory  manner,  reflecting  great  credit  upon 
Messrs.  Burn  &  Co.,  whose  Agent,  Mr.  Attfield,  through- 
out a  period  of  18  months,  zealously  devoted  every  energy 
and  praiseworthy  exertion  to  his  gi^jantic  and  responsible 
task. 

When  Messrs.  Burn  and  Co.  had  fulfilled  the 
amount  of  their  contract,  and  the  Cathedral  only  required 
a  further  small  expenditure,  Mr.  Ivens,  c.E.,  who  had 
most  kindly  given  his  services  to  the  Committee  in  the 
lueasuring  up  of  all  past  contract  work,  volunteered  his 
assistance  to  complete  the  building — an  offer  which  was 
most  gratefully  accepted. 

The  structure  as  it  stands,  including  the  furniture,  has 
cost  Rs.  4,08,000. 

The  furniture  is  nearly  complete,  the  only  exceptions 
being  the  Pulpit  and  the  Reredos,  both  of  which  are  in 
course  of  erection,  and  the  Sanctuary  tiling  and  lamps 
are  on  their  way  from  England,  and  will  bo  in  position  in 
the  course  of  the  next  two  months. 

No  provision  has  as  yet  been  made  for  the  peal  of  bells. 
This  will  cost  a  large  sum  ;  but  it  will  probaKly  be 
better  to  provide  first  a  new  organ  before  proceeding  to 
•what  promises  to  be  a  verj-  costly  matter. 

The  pretty  fleche  which  runs  up  between  and  above  the 
'  Transept  roofs  will  be  undertaken  immediately    after  the 
consecration  of  the  Cathedral,  and  will  prove  to  be  a  very 
beJiutiful  external  feature  of  ihe  building. 

Thus  after  many  vicissitudes  of  fortune  in  financial 
matters,  and  after  many  crises  in  the  building  operations, 
the  Punjab  capital  possesses  a  handsome  and  imposing 
Cathedral  of  which,  even  at  this  stage,  it  might  well  be 
proud. 

It  is  satisfactorj- to  learn  that  the  internal  arrangements 
are  such  that  it  is  believed  that  in  the  hot  weather  the 
building  will  keep  verj- cool,  and  that  it  may  even  be  possible 
todijspfcnsc  with  punkhas,  and  to  use  only  thermantidotcs. 
Notwithstanding  many  prophecies  to  the  contrary,  there 
is  plenty  of  light  in  the  building  during  the  day  ;  and  its 
acoustic  properties  are  admirable.     When  a  few  remaining 


external  features  of  the  Cathedral  are  completed,  and  the 
fleche  has  been  erected,  it  will  be  the  greatest  addition  to 
the  architecture  of  Lahore  that  has  ever  been  made. 

We  subjoin  the  Original  Estimate  with  a  Memo  of  the 
Modifications  made. 

General  Abstract  of  Probable  Cost. 


Quantity. 


34,!i83  cubic  feat    . . 
9,835       „       „ 
77,544      „       „ 

2»,170      „       „        .. 

223,700      I,      ,, 

11.247       

111,043       , 

7.019       

13.31(>  superficial  feet 
13,165  cubic  feet      .. 

52  maunrls 
2,385  superficial  feet 

S80        „ 
25,962 

6  in  No. 


Dktail. 


Concrete  under  foundations 
Ditto  flooring     . , 

Kiln-burnt  bricks  and  limo 
mortar  masonry  in  founda. 
tion 

Miifonry  in  plinth,  deduct- 
inif  stone-work 

I>o.  superstructure, 

deducting  stone-work    . . 

stone- work,  1st  class,  or  No.l 

Do.         L'ud    ,,     or  No.  2 

Do.         3rd    ,,     orNo.3 

Stone  flaffging 

Timber-work  in  roof  trusses, 

4c. 
Iron-work  (ornamental) 
Glazed  ornamental  windows. 

including  fr.imes 
Doors,  including  frames     . . 
slate  roof  covering 
Crosses 

Contingencies    . . 

Total     . . 
DeJucl— 

Probable  value  of  old 
materials  in  existing 
foundation  &  plintb,  &';. 

GuAND  Total 


Bate. 


©15/  per  7. 
„  15/ 


.,  2-1/ 

..  28/         „   .. 

„  38/          ,,    .. 

,,  16/ per  foot 

„  10/    „        .. 

„  6/    „         .. 

,,  76/ per  7.  .. 

,,  3/  per  foot 

,,  40/  per  md. 

,.  3/  per  foot 

„  2/        ,. 

„  60/ per  7. .. 

,,  10/ per  cent. 


Ks. 
6,167 

1,476 


18,611 
8,108 

8.5.040 
1,79.952 
1,90  4'>() 

35,00i 
9,967 


39.496 
2,080 

7,165 

760 

12,981 

500 


Total. 


Rs. 


5,96,878 
59,688 


6,50,504 


C,6G1 


6,50,000 


Major  General  Po/ZanVx  Note  regarding  the  Reduction  of  the 
Estimated  Cost  of  the  Cathedral  —Dated  10th  Augnxl  ISS2. 

In  the  Cathedral  estimate  the  stone-work  has  been  priced  at  three 
rates — 

No.  1,  at  Rs.  16  per  foot,  inchiiles  all  deeply  cut  and  rich  mouldings 
and  foliated  carving.     It  amounts  to  Rs.   l,42,.3i')2. 

No.  2,  at  Rs.  10  ))er  cubic  foot,  takes  in  all  moulded  work  not  in- 
cluded in  No.   1.     It  amounts  to  Rs.    1,90,420. 

No.  .3,  at  Rs.  5,  takes  in  all  stone-work  dressed  to  a  fine  face,  but  not 
moulded.     It  amounts  to  Rs.   3.">,095. 

I  propose  for  the  present  to  omit  all  stone-work  that  can  be  intro- 
duced afterwards.  sui)plying  its  place  for  the  time  being  by  wood  or 
brick  if  temjjorary  substitutes  are  reiiuisite.  Such  stone  as  is  built 
into  the  pillars  or  arches  should  l)e  inserted  during  tlie  building,  but 
any  elaborate  carving  can  be  dispensed  with  for  the  present.  Acting 
on  this  view,  we  can,  I  think,  fairly  leave  tlie  caps  of  the  pillars  of  the 
aisles,  to  be  worked  hereafter,  pricing  it  and  all  such  work  at  the  rate 
of  fair  dressed  stone. 

Again,  the  merlons  and  tracery  of  the  windows  may  be  put  in  in 
either  wood  or  neat  brick-work  jJastered,  and  as  such,  priced,  at  say, 
Rs.  'A  jier  foot.  The  groined  ceiling  may  be  omitted  at  present,  the 
stone  corbels  from  whicli  the  ribs  spi  ing  being  of  course  inserted  in 
their  proper  place  during  construction. 

Again,  stone  flagging  need  not  be  laid  at  once.  Bricks  laid  flat  over 
concrete  will  do  for  the  time  being    at  a  third  of  the  price. 

The  towers  may  be  left  unfinished  until  funds  arc  forthcoming,  and 
the  windows  may  be  ordinary  glazed  windows,  at,  say.  Re.  1-8  a 
foot. 

Taking  all  these  deductions  into  account,  and  remembering  that  the 
foundation  and  plinth  are  practically  completed,  I  think  the  Cathedral 
can  be  finished  so  far  as  to  be  tit  for  Divine  service  for  a  further  ex- 
penditure of  about  .3:J  lakhs  of  rupees. 


THE  MADRAS   HARBOUR  : 

Its  Construction,  Destruction,  and  Reconstruction. 

I. 

The  reconstruction  of  the  Madras  Harbour  is  yet  far 
from  complete,  but  as  its  history  up  to  the  ioth  Septem- 
ber 18fS4,  when  the  project  for  its  reconstruction  was  sanc- 
tioned by  the  Secretary  of  State,  has  been  published  by  the 
Government  of  India,  in  the  Public  Works  Department, 
it  seems  not  out  of  place  to  review  it  so  far. 

Never  before,  perhaps,. has  an  engineering  work  been 
so  much  written  about,  and  been  so  much  the  occasion 
of  controversy.  'J'he  volume  before  us,*  which  was 
published  about  a  year  ago,  but  which  could  not,  of 
course,  have  been  earlier  noticed  in  Indian  Engineer- 
ing, consists  of  201  foolscap  pages  of  small  print,  and  26 
sheets  of  drawings,  besides  sketches  interspersed  in  the 
text,  and  the  letter- press  comprises  71  separate    reports 

'  .Selections  from  the  Records  of  the  Government  of  India,  Public  Works  Depart- 
ment, No.  CCVI.  Papers  connected  with  the  construction  of  the  Madras  Harbour 
Calcutu,  1885. 
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or  communications  of  one  sort  or  another  from  and  to 
Government,  many  of  which  include  subsidiary  docu- 
ments. And  not  all  the  drawings  submitted  with  these 
have  been  published.  Running  down  the  table  of  con- 
tents it  will  be  found  that  the  book  contains  the  en- 
quiries and  opinions  of  no  less  than  33  Governments, 
Government  officials,  committees,  public  bodies,  and  engi- 
neering and  nautical  authorities,  and  many  of  these  have 
had  their  say  several  times.  High  authority  has  said  that — 
"  in  the  multitude  of  Counsellors  there  is  wisdom."  Sure- 
ly in  this  case,  then,  a  wise  decision  ought  to  have  been 
arrived  at :  but,  on  the  other  hand,  it  is  known  that  "  too 
many  cooks  spoil  the  broth,"  and  we  shall  have  to  record 
a  sign.al  failure  as  the  first  result,  and  cannot  yet  predict 
ultimate  success  for  the  remedial  measures  that  have 
been  adopted. 

A.long  the  whole  Coromandel  Coast,  the  east  border  of 
the  Madras  Presidency,  the  only  thing  in  the  nature  of  a 
safe  natural  harbour  is  the  area  under  the  lea  of  the 
Armagham  Shoal,  called  "  Blackwood's  Harbour."  This 
shoal  lies  parallel  to  the  coast,  4-5  miles  north  of  M  adras  ; 
the  nearest  point  is  a  mile  from  the  land,  and  the  aver- 
age distance  is  four  miles.  The  depth  of  water  is  variously 
stated  as  IJ  and  2{  fathoms,  and  the  depth  of  water  in 
the  sheltered  area  is  stated  at  5,  G,  and  even  7  fathoms  ; 
but  this  very  incertitude  shows  how  little  frequented  the 
harbour  is.  And  this  is  not  to  be  wondered  at,  consider- 
ing that  the  harbour  fronts  no  place  of  trade ;  and 
though  the  shoal  breaks  the  force  of  the  sea  to  a  con- 
siderable extent,  yet  the  anchorage  is  not  available  as 
a  harbour  of  refuge  for  ships  lying  in  the  exposed  Madras 
Roads,  both  because  of  the  distance,  and  because  during 
the  worst  weather  both  the  winds  and  the  currents  are 
against  ships  making  for  it.  And,  as  one  of  the  experts 
who  have  been  consulted  remarked, — "  Madras  cannot  be 
shifted  to  the  vicinity  of  the  Armagham  Shoal,  and  ships 
will  always  come  to  the  centre  of  business  in  preference 
to  landing  their  cargos,  however  easily,  on  an  inhospitable 
coast,  4.5  miles  away,  even  if  connected  with  the  capital  by 
a  canal  or  a  railway.  "  While,  therefore,  it  was  admitted 
that  "  Blackwood's  Harbour "  might  easily  be  made  a 
safe  and  an  excellent  anchorage  by  the  construction  of 
a  breakwater  upon  the  shoal,  at  a  cost  of  about  a  million 
sterling,  none  of  the  committees  or  experts  consulted 
advocated  that  way  of  providing  for  the  wants  of  the  trade 
of  Madras.  And,  there  being  no  rival  to  Madras  as  a  place 
of  trade  along  the  whole  east  coast  of  the  Presidency,  it 
was  felt  that  an  attempt  must  bo  made  to  construct  a 
harbour  there. 

In  1S68,  the  Chamber  of  Commerce  of  Madras  had 
under  consideration  a  proposal  to  form  a  breakwater  about 
li  miles  long,  in  a  depth  of  6  or  7  fathoms  of  water, 
parallel  to  the  shore  of  Madras,  and  they  brotight  the 
subject  to  the  notice  of  the  local  Government  and  urged 
the  importance  of  constructing  some  such  work,  point- 
ing out  that  if  Madras  was  to  do  justice  to  the  commerce 
which  her  growing  net-work  of  roads  and  railways  was  lay- 
ing open  to  her  it  was  essential  that  her  surf  should,  so  far 
as  possible,  be  done  away  with.  And  they  believed  that  a 
breakwater  would  do  this,  and  would  alsoprovide  a  harbour 
of  refuge.  They  calculated  that  a  charge  of  one  rupee  a 
ton,  levied  on  the  tonnage  then  frequenting  Madras  would 
yield  a  handsome  return  on  the  most  liberal  estimate  of 
the  cost  of  a  breakwater,  and  they  were  quite  sure  no 
.ship-owner  would  object  to  such  a  charge  ;  and  that  the 
protection  while  loading  and  unloading  and  the  safe 
anchorage  afforded  by  the  work,  in  lieu  of  the  open  road- 
stead, would  attract  the  greater  amount  of  shipping  re- 
quired by  the  increasing  trade.  The  Chamber  suggested 
that  if  the  Government  did  not  see  their  way  to  undertak- 
ing the  enterprise  themselves  they  should  offer  a  5  per  cent. 
guarantee  to  a  company  to  do  so.  The  Governor  of  Madras, 
Lord  Napier,  warmly  took  up  the  idea,  but  advocated  the 
construction  of  the  breakwater  for  military  as  well  as  com- 
mercial reasons.  He  proposed  that  it  should  be  a  forti- 
fied work,  as  no  other  description  of  work  could  give  any 
protection  to  Madras  against  the  attacks  of  hostile  crui- 


sers. But  he  .said  the  enterprise  would  be  one  of  great 
magnitude  and  cost,  and  that  many  impediments  and 
delays  must  be  encountered  and  surmounted  before  the 
first  cargo  of  stone  could  be  deposited  in  the  sea.  "  The 
prudent  incredulity  of  superior  authorities  must  be  pa- 
tiently and  slowly  vanquished."  "  The  con.sent  of  .scientific 
judgment,  official  sanction,  and  public  support  will  at 
least  be  indispensable."  As  the  question  involved  many 
considerations  of  a  maritime,  military,  commercial  and 
financial  nature,  as  well  as  questions  of  engineering. 
Lord  Napier  thought  it  desirable  that  the  design  should 
not  emanate  directly  and  simply  from  the  Department 
of  Public  Works,  and  on  his  recommendation  the  Madras 
Government,  in  August  1868,  appointed  a  Committee,  con- 
sisting of  Colonel  J.  Carpendale,  R.E.,  Colonel  J.  C.  An- 
derson, R.E.,  Major  J.  H.  M.  Shaw-Stewart,  R.E.,  Mr.  H.  D. 
E.  Dalrymple  (the  Master  Attendant  of  Madras),  Mr.  P. 
Macfadyen — representing  the  Chamber  of  Commerce,  and 
Mr.  B.  Anderson,  C.  E.,  and  Mr.  R.  B.  Elwin — representing 
the  Madras  Railway  Company,  to  report  on  the  pro- 
posal. The  Committee  were  instructed  not  to  limit 
their  enquiries  and  report  to  the  preparation  of  plans,  but 
to  deal  with  the  subject  in  all  its  bearings,  includins;;  the 
agency  by  which  the  execution  of  the  work  might  most 
properly  be  undertaken,  and  the  provisions  by  which  it 
might  be  made  profitable  as  a  financial  investment. 
Colonel  C.  A.  Orr,  R.E.,  the  Secretary  to  the  Govern- 
ment of  Madras,  in  the  Public  Works  Department,  at 
his  own  request  '  was  not  put  on  the  Committee,  but  at 
the  first  meeting  laid  before  them  a  project  fora  break- 
water prepared  by  Mr.    dcClosets,  C.E.,  and  himself. 

The  Committee's  report  is  dated  16th  January  1869, 
and  they  appear  to  have  done  their  work  most  thoroughly. 
They  not  only  availed  themselves  of  all  information  found  on 
record,  but  they  also  freely  sought  the  opinions  of  a  variety 
of  gentlemen  whom  they  considered  qualified  by  profession 
and  experience  to  aid  them  in  forming  a  correct  judgment 
on  the  several  heads  into  which  the  subject  naturally  divid- 
ed itself,  and  their  opinions  and  proposals  were  submitted 
to  Government  in  extenso  in  an  appendix  to  the  report. 
As  this  appendix  has  not  been  published  among  the 
papers  under  review,  we  can  only  imperfectly  gather  the 
nature  of  the  various  projects  from  the  allusions  made  to 
them  in  the  body  of  the  report. 

The  authorities  thus  consulted,  or  who  submitted  pro- 
posals to  the  Committee  were,  besides  Colonel  Orr, 
Mr.  R.  F.  Chisholm,  C.E.,  who  advocated  the  construction 
of  a  breakwater  formed  of  a  combination  of  stone  and 
timber  framework,  on  the  principle  adopted  at  Blythe, 
on  the  coast  of  Northumberland.  This  design  was  rejected 
by  the  Committee  on  account  of  the  great  difficulty  of 
constructing  such  a  fabric  in  the  heavy  sea  usual  at 
Madras,  and  the  certainty  of  the  destruction  of  the  timber 
by  the  Teredo  t) avails. 

Mr.  J.  P.  Doyle,  C.E.,  appears  to  have  submitted  a 
design  for  a  breakwater  in  which  screw  piles  were  a 
prominent  feature,  but  this  was  rejected  on  account  of 
the  expense  of  screwing  piles  in  such  a  depth  of  water 
as  7  fathoms,  and  the  liability  of  the  work  to  injury  by 
the  sea  and  by  vessels  fouling  it  in  bad  weather. 

Mr.  W.  Eraser,  C.E.,  advocated  the  formation  of  a 
closed  harbour,  thinking  the  formation  of  groynes  along 
the  beach,  north  and  south  of  the  harbour  would 
sufficiently  prevent  it  from  being  silted  up  by  the  sand 
and  silt  in  motion  along  the  coast,  which  he  thought 
very  small.  The  Committee  rejected  this  design  as  alto- 
gether unsuited  to  the  locality,  finding  strong  reason 
to  conclude  from  the  result  produced  by  small  groynes 
already  constructed  at  Madras  that  the  beach  could  be  in- 
definitely extended  seawards  by  such  a  process,  or  by  the 
walls  of  a  closed  harbour,  and  that  the  sand  would 
always  get  round  them  and  fill  up  the  harbour. 

Mr.  Rymer-Jones'  design  differed  from  Mr.  Phraser's 
in  providing  a  combination  of  open  screw  pile  work  next 
the  shore  and  solid  masonry  piers  beyond  instead  of 
solid  piers  throughout,  but  this  also  was  rejected  as 
the  Committee  thought  the  open  work  at  the  shore   ends 
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of  the  piers  would  offer  sufficient  obstruction  to  the  littoral 
currents  to  divert  them  seawards  along  the  solid  piers,  and 
that  the  final  shoaling  up  of  the  bed  of  the  sea  to  the 
outer  end  of  the  proposed  harbour,  followed  by  tiie 
shoaling  of  the  harbour  itself,  would  be  the  inevitable 
result.  Mr.  Jones'  piers,  moreover,  were  to  be  of  course  of 
m:v=onry,  and  the  expense  of  this  would  bo  prohibitory. 

5Ir.  George  Wells,  C.E.,  and  Captain  Hoathoru  ap- 
pear to  have  jointly  submitted  a  design  similar  to  that 
•of  Mr.  Jones,  for  it  was  rejected  for  reasons  similar  to 
those  just  mentioned.  Mr.  Wells  was  a  screw-pile  man, 
and  of  course  thought  there  was  "  nothing  like  leather ;" 
but  we  imagine  that  he  afterwards  saw  cause  to  estimate 
the  difficulty  of  screwing  down  heavy  piles  in  a  seaway 
at  nearer  its  true  value. 

Mr.  Samual  Perkes,  C.K.,  was  also  in  favor  of  a  closed 
harbour,  b)it  hU  proposal  met  with  the  fate  of  other  simi- 
lar ones. 


A  CAPITAL  FOR  INDIA. 

Recently  at  a  meeting  of  the  East  India  Association 
a  paper  on  the  choice  of  a  capital  was  read  bv  Sir  George 
Camj)bell.  This  is  the  gentleman  who  will  be  famous 
in  all  history  for  slaying  a  living  language.  "I  decree," 
he  said,  "  the  abolition  of  Ui-du.'  In  the  paper  now  under 
review  Sir  George  Campbell  begins  by  pointing  out  that 
Calcutta  would  not  now  be  selected  as  a  suitable  site 
for  a  capital.  Let  us  amplify  this  statement — as  a 
micro.scope  magnifies  an  object  to  determine  its  true  pro- 
portions. Let  us  suppose  that  a  nation  like  an  individual 
could  die  in  the  space  of  five  minutes.  Let  it  bequeath 
its  possessions  to  .some  other  nation  or  nations,  and  lot, 
there  be  an  International  Court  of  Probate  to  see  that 
everything  is  en  rhfh.  Let  A  be  the  people  that  held 
India,  and  let  A  on  its  death-bed  be(iueath  the  country 
to  B.  Let  the  country  as  now  be  fitted  up  with  railways 
nnd  tolegnaph  lines  and  let  B  proceed — irrespective  of 
such  vested  interests  as  those  of  landlords  or  large  con- 
fectioners— to  choose  a  suitable  capital.  Then  the  place 
selectal  would  not  be  Calcutta.  So  says  Sir  George  Camp- 
bell— i/iirtiw  the  illustrations — and  we  humbly  beg  to 
concur. 

Sir  George  Campbell's  next  point  may  be  put  some- 
what as  follows  : — A  capital  once  duly  planted  can  only 
be  uprooted  with  difficulty.  Indeed,  the  difficulty  is  much 
greater  than  to  abolish  a  living  speech  which  may  not 
have  among  its  adherents  more  than  a  few  score  millions. 
Therefore,  if  it  were  now  for  the  first  time  a  question  of 
formal  removal,  Calcutta  might  send  down  to  her  wide- 
spreading  roots  the  message  "  hold  on  "  and  might  carry  on 
her  trunk  a  defiant  large  lettered  notice — "  J'y  suin  et  Ty 
resfe."  But  Calcutta — .so  hints  Sir  George— has  in  effect  al- 
ready been  uplifted  and  after  a  sort  of  unstable  fashion  is 
propped  on  a  hill  called  Simla.  Here,  however,  our  feeble 
reasoning  power  toils  after  his  argument  in  vain.  Hut 
not  for  bewildering  metaphor  is  he  responsible — he  is 
always  and  on  principle  prosaic.  If  we  vary  the  metaphor — 
to  adapt  it  to  the  regulation — Qui-hy — we  may  say  that 
Sir  George  gives  us  to  understand  that  Calcutta 
has  ceased  to  be  the  capital — that  Simla  now  holds 
the  officiating  appointment — but  that  this  is  not  a 
"  strong"  appointment — and  that  some  other  latitu.ie 
and  longitude  should  get  the  appointment  pucca.  After  a 
careful  study  of  this  conundrum — viewed  fm  coloured  with 
metaphor  or  viewed  uncoloured  in  pro.se — we  at  last 
discover  that  the  Governor-General  is  supposed    to  caiTy 

the  capital — as  a  bachelor  is   said    to   carry   his    family 

under  his  hat. 

"  The  evils  of  a  peripatetic  system  of  Government  are 
very  great."  This  is  Sir  George's  own  formula.  Even  the 
most  prosaic  speaker  must  occasionally  appear  to 
be  lapsing  into  metaphor.  For  language — as  Oliver 
Wendell  Holmes  finely  remarks — is  only  "  fossil  poetry." 
When  Dean  Trench  undertakes  to  improve  upon  this  by 
saying  that  language  is  also  fossil  architecture  or  this  or 
that  fossil  'ology — he  simply  shows  that  he  \\w\  failed   to 


grasp  the  splendid  generality  of  Holmes.  Now  let  us 
r«  the  above  formula  of  Sir  George  Campbell  draw  one 
useful  distinction. 

A  few  years  ago  when  census  papers  were  sent  round  to 
be  filled  up  by  Anglo-Indians  and  by  others,  there  came 
one  of  these  inquisitive  sheets  to  A.  B.,  a  young  com- 
petition-wallah. A.  B.  had — as  a  wine  merchant  might 
put  it — recently  been  hmded  ex  S.  S.  Britannia.  "  What 
manner  of  man  may  you  be  ?"  asks  this  census  paper. 
"  It  may  be  you  are  a  member  of  the  Goverinnent,  or  pos- 
sibly a  judge  or  a  b;irrister,  or  perchance  you  live  on  your 
ancestral  estate  or  perhaps  you  find  it  necessary  to  live 
otherwise — in  any  case  kindly  explain."  When  A.  B. 
had  given  his  best  attention  to  these  classifications  of 
humanity  he  concluded  that  in  all  probability  he  was  a 
member  of  the  Government.  Now,  though  tliis  may  be 
highly  amusing  to  "  all  good  fellows  whose  beards  are 
grey,"  yet  if  we  examine  into  the  lately  much  agitated 
question  whether  the  Government  should  as  heretofore 
make  constant  migrations  to  Simla,  we  discover  that  to 
many  honest  folk  "  Government"  means  the  Viceregal 
Council  jdus  the  heads  of  departments — though  not 
their  wives  or  piccaninnies — plus  any  other  man  who  is 
a  C.  S.  and  has  much  bureaucratic  infiuence. 

But  we  will  venture  to  promulgate  the  heresy  that 
heads  of  departments  form  no  part  of  the  Goverinnent. 
Nor  is  the  wielding  of  bureaucratic  influence  a  "  Note' 
of  belonging  to  the  Government.  The  Bengalee  office 
baboo  has  bureaucratic  influence — a  chuprassee  may 
tremble  at  his  frown.  "  The  evils  of  a  peripatetic 
system  of  Government  are  very  great."  This  is  the 
formula  of  a  man  who  has  had  extensive  official  experience. 
Once  he  was  chosen — by  the  Duke  of  Argyll — to  itile  over 
a  land,  which  measured  by  square  miles,  or  measured 
by  population,  would  look  a  large  country  in  Europe. 
But  yet  his  fonnula  does  not  appear  to  embody  all 
the  necessities  of  the  case.  We  venture,  therefore,  to 
move  a  slight  amendment.  Let  the  words  commencing  with 
"  the  "  and  ending  with  "  great "  be  struck  out.  In  their 
place  let  the  following  be  substituted.  "  It  is  most  desir- 
able in  the  interests  of  this  vast  tract  of  country,  which 
holds  a  great  variety  of  peoples — differing  notably  in 
national  characteristics — that  the  Governor-General,  ac- 
companied by  his  chief  advisers,  should  make  himself  con- 
versant— by  frequent  travels — with  each  particular  pro- 
vince and  its  people." 

But  how  about  the  heads  of  departments  ?  Is  there  any 
conceivable  reason  why  they  shoTild  add  themselves  on  to 
the  rear  ?  The  real  Government  is  in  size  like  the  head  of 
a  comet.  Let  it  continue  to  perambulate  the  vast  spaces 
of  India.  But  let  that  far  reaching  sweep  of  tail  be  docked 
just  at  the  root. 

Finally,  if  in  any  country  it  be  desirable  to  choose  a 
capital  by  a  formal  deliberate  choice  it  does  not  seem 
necessary  that  the  situation  shoidd  bo  central.  There  is 
perhaps  no  animal  whose  brain  is  centrically  located — say 
next  door  to  the  stomach.  It  is  usual  to  place  the  brains 
at  some  outlying  extremity.  There  are  telegraphic  wires 
to  the  hands  or  the  feet  or  other  local  centres.  In  India 
we  are  provided  with  a  telegraph  system  distributed  with 
great  completeness.  Thus  if  the  analogy  holds  between 
the  body  individual  and  the  body  politic — and  we  think 
that  here  it  does  hold — it  would  fol'ow  that  an  outskirt 
site  like  that  of  Calcutta  or  Bombay  may  be  not  less 
fitted  for  the  purposes  of  a  capital  than  Jubbulpore  or 
Allahabad. 


TiiK  telegraph  line  connecting  Biinokok  with  Biinii.'ih  lias 
been  working'  satisfactorily  in  spite  of  Hie  difficnlt  country 
throti].'li  wliich  it  \vm\  to  be  taken.  This  line  will  shortly 
be  duplicated  liy  another,  ciossius  the  hills  between  Siani 
and  I'.urniali  at  Myawadi,  to  the  nortli  of  the  jjiesent  line.  Ano- 
other  line  is  in  course  of  ccnstrnction,  jiassinf;  from  the  capitals 
down  the  oast  side  of  the  coast  of  the  tiulf.  The  line  connecting 
LJatiakok  with  Saigon  lias  for  some  time  past  been  out  of  order 
and  useless,  as  the  insurgents  in  Cainbodia  pull  down  the  wires  and 
cut  them  up  for  bullets.  The  line  runninc;  along  the  river  to 
Chiengtnai  will,  it  is  said,  be  of  cojisi'iciable  benefit  to  the  teak 
.trade. 
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RANGOON  DRAINAGE  PROJECT. 
{Concluded  from  page  111.) 

Estimated  cost  of  ordinary  Snwerage  Works. 
44,420  yards  6"  0.  I.  gravitating  sewers  6  feet  deep 
2,565     ,,      5"  0.  I.  sealed  sewer-main 
640    „      6" 

490  ,,  7"  0.  I.  sealed  sewer-raain. 
640  „  8" 
1,110  „  9" 
460  „  10" 
160  „  12" 
320     „    14" 

680     „    15"  „ 

490  „  16" 
3,500  „  18" 
570  „  7"  0.  I.  air-mains 
320  „  6" 
1,110  „  5" 
1,300  „  4" 
3,800     „      3"  „ 

■Cast-iron  connections  and  special  castings 
50  flush  tanks  of  cast-iron 
25  Ejector  Stations  in  C.  I.  tubbing,  50  four- 
feet  splierical  Shones 
Pneumatic  Ejectors  and  connections 
25  man-holes  in  brickwork  at  Ejector  Stations 
400  man-holes  on   gravitating  sewers,   2    air 
compressing  engines  24|  inches  diameter, 
air  cylinders,  boilers,  air  receivers,  and 
connections  fixed  ready  for  work,  engine- 
house,  foundations,  and  necessary  build- 


ings ...  ...  ...  £114,673     5     0 

Estimated  ost  oj  Sidliage  and  Night- 
Soil  Depots. 
150  night-soil  depots  as  per  drawings 
6,000  double  sulliage  depots— 25  blocks  to  be 

treated,  each  block    having   240  depots     £55,673     0     0 
Estimated  cost  of  Supplementary  High- 
Pressure  Water  Supply. 
1,700  yards  7  inch  0.  I.  air-mains 
700  yards  27  inch  0.  I.  water-mains 
2  27-inch  sluice  valves  at  Filter  beds 
Special  castings  connecting  pipes 
1  air-compressing  engine  24i-inch  air  cylind- 
er, boiler,  air  receiver,  and    connections 
fixed    ready    for     work,     engine-house, 
foundations,  and  all  necessary  buildinars 
Ejector  Station  and   3   Shones,    Pneumatic 

Ejectors,  each  2,000  gallons  ...     £16,689     0     0 


£187,035     5     0 


THE  LIVING  EARTH; 

A  Lecture  delivered  at  Dacca, 
By  a.  Ewbank. 

At  no  time  in  the  past  history  of  man  can  this  earth 
on  which  he  lived  have  been  other  than  an  object  of  his 
deepest  interest.  In  those  early  days  of  man's  existence, 
when  his  thoughts  hardly  ranged  beyond  the  imperious 
necessities  of  his  physical  life,  earth  was  his  thoughtful 
mother.  In  her  lap  his  life  was  cradled.  Before  he  had 
learned  to  till  the  field  and  to  store  up  harvest  for  the 
future  she  yielded  food  in  profusion  ever  ready  to  his 
lips.  Dense  and  mighty  grew  her  forests  yielding  him 
a  welcome  shelter  from  the  rays  of  the  noonday  sun. 
In  their  shady  recesses  springs  of  purest  water  rose 
unhidden,  where  he  might  slake  his  thirst.  And  when  his 
short  life  was  ended,  he  slept  again  in  her  bosom  and  her 
flowers  waved  over  his  grave. 

Century  after  century  passed  away,  moving  in  slow 
procession.  Out  in  the  heavens  above  him  he  saw  little 
token  of  change,  a  vast,  a  silent  order  stretching  from  star 
to  star.  But  the  earth  beneath  grew  restless — restless 
with  human  life.  No  longer  content  like  a  happy  child  to 
lie  on  its  mother's  bosom,  dreaming  a  careless  existence  ; 
strange  new  thoughts  were  stirring  within  him — tokens  of 
the  destiny  before  him.  Inner  questioniniis  troubled  his 
8oul — the  questions  of  whence  ?  and  whither  ? 


Shaken  by  human  passions  and  human  fears  he  saw 
in  nature  the  troubled  reflection  of  his  own  inner  life. 
Earth  seemed  no  longer  but  a  kindly  mother,  tending  him 
from  his  cradle  to  his  grave,  and  then  forgetting  and 
forgotten.  His  growing  mind  questioned  and  denied  the 
utter  silence  of  the  tomb.  Surely  beyond  the  narrow 
tract  of  earth,  where  he  first  grew  into  consciousness, 
there  awaits  him  yet  another  existence  in  some  far  distant 
land.  Slowly  he  grew  in  wisdom  and  in  strength.  New 
generations  of  men  ever  journeying  onwards  filled  new 
spaces  of  the  world.  Thus  heaven,  that  ever  retreated 
before  them,  finding  no  country  that  remained  unsought 
at  last  rose  into  the  skies. 

In  a  life  like  that  of  man,  where  good  ever  strug- 
gles with  evil,  the  conceptions  of  heaven  were  hardly 
complete  without  a  vision  of  hell.  Therefore,  in  earth 
also  was  hidden  a  place  of  torment.  Filling  some  dark 
inner  sulphurous  space,  that  threw  up  from  time  to  time 
its  lurid  flames  far  into  the  midnight  sky,  it  remained  the 
longer  by  reason  of  its  terrors  preserved  from  his  question- 
ing gaze.  Still  in  the  popular  creed  of  many  a  modern 
people  everlasting  flames  lick  the  quivering  flesh —  in- 
finite tortures  for  finite  crimes  committed  by  frail  humanity. 
Had  man  for  ever  lived  his  life  in  some  quiet  valley 
where  neither  storm  nor  earthquake  brought  terror  to 
his  soul— where  a  bountiful  nature  supplied  his  wants 
with  no  labour  of  his  own — no  putting  forth  of  strong 
human  energies,  no  hardships,  no  disappointment,  no 
care— -then  might  he  have  dreamed  of  his  happy  heaven, 
but  never  shuddered  at  a  hell.  Possibly  so  it  might  have 
been,  for  man  is  a  child  of  nature  and  his  mind,  in  its  con- 
flicts of  good  and  evil,  of  hope  and  fear,  of  rapture  and 
anguish,  is  but  too  faithful  a  picture  of  the  varying  as- 
pects of  the  earth.  Nature,  however,  has  been  careful  not 
always  to  spoil  her  child.  If  at  times  her  face  is  radiant 
with  smiles  and  she  showers  her  gifts  upon  him,  at 
others  he  is  left  to  struggle  in  the  storm — to  be  wasted 
with  pestilence  and  famine.  He  sails,  as  it  were,  on  an 
ocean  that  sometimes  may  gently  be  heaving  like  the 
pulses  of  a  sleeping  breast.  Anon  its  slumbering  strength 
is  wakened  into  tempest.  His  tiny  bark  is  lifted  for  a 
moment  upward  to  the  darkened  sky.  It  plunges  down- 
ward through  the  blinding  foam  and  the  wandering 
waters  are  its  grave. 

Thus  changeful  seemed  the  face  of  nature,  thus  wantonly 
capricious — to-day  watchfully  tender — to-morrow  careless- 
ly cruel.  But  these  privations  proved  man's  ultimate 
strength — these  dangers  were  his  salvation.  He  learned  to 
grapple  with  his  evil  fate — to  wrest  his  blessings  from  the 
reluctant  hand  of  nature.  As  man  grew  more  thoughtful 
and  more  resolute,  nature  seemed  less  unkind  ;  at  last  she 
gave  herself  to  him  as  a  bride  to  a  strong  man.  His 
thoughts  no  longer  narrowed  to  the  compass  of  this  tiny 
world  have  broadened  to  hold  the  universe.  Compared 
with  the  stellar  spaces  which  modern  science  has  measured, 
earth  may  dwindle  to  a  speck.  Nevertheless  her  value 
is  not  lessened.  The  richness  of  her  life,  the  complexity 
and  subtlety  of  her  relations  to  man,  are  subjects  of  undy- 
ing interest.  Let  us  remember  that  however  we  may  feed 
our  intellects  and  imaginations  with  the  vastness  of  other 
worlds  ;  still  to  this  earth  our  energies  must  ever  be  con- 
fined ;  here  lie  all  our  sorrows  and  our  joys — our  past  and 
our  children's  future. 

Let  us  now  deal  in  detail  with  the  subject  to  which 
your  attention  is  invited — The  Living  Earth.  We  need  not 
lose  ourselves  in  metaphysical  discussion  as  to  the  definition 
of  life.  Let  us  use  no  language  but  such  as  possesses  a  mean- 
ing and  is  easy  withal  to  understand.  Take  a  common 
stone,  such  as  lies  in  the  street  outside.  Take  it  as  a 
symbol  of  that  which  has  no  life.  Year  by  year  and 
century  after  century  it  remains  perceptibly  unchanged. 
This  is  life — to  change.  Compare  also  its  character 
with  that  of  a  tree  or  flower.  The  flower  is  composed 
of  parts  which  are  unlike  and  each  has  its  special  func- 
tion. This  is  life  to  have  special  parts  and  functions — 
let  us  say  to  have  organs.  Thus  we  say  that  the  flower 
is  organised  while  the  stone  is  inorganised. 


126 


INDIAN  ENGINEERING. 


[March  5,  '87. 


And  now  let  us  come  at  once  to  the  study  of  the  living 
earth.  Let  us  commence  with  the  continent  of  Asia. 
Have  you  ever  recognised  the  massive  beauty  of  its 
shape  ?  It  is  among  continents,  what  the  elephant  is  among 
land  animals,  the  largest  of  them  all.  Observe  that  it 
throws  out  to  the  south  three  promontories  or  peninsulas, 
Arabia,  India,  and  the  parts  near  Burma  and  Siam. 
Perhaps  you  consider  that  this  arrangement  is  merely 
accidental  If  so,  glance  at  Europe.  Arabia  in  Asia  is 
the  counterpart  of  Spain  in  Europe — each  continent 
thus  ending  in  a  simple  massive  promontory.  To  the 
east  of  Arabia  we  find  India — to  the  east  of  Spain 
lies  Italy.  These  peninsulas  are  more  delicate  in  outline 
than  the  countries  of  Spain  and  Arabia.  At  the  apex  of 
India  we  see  an  island — there  is  one  at  the  apex  of  Italy. 
After  Europe  shows  us  the  massive  peninsula  of  Spain 
and  the  more  delicate  outline  of  Italy,  she  breaks  at  her 
south-eastern  extremity  iuio  a  highly  indented  coast  line 
and  a  multitude  of  beautiful  islands.  Asia  in  like  manner 
surrounds  her  most  indented  peninsula  ynth  islands  that 
stretch  to  Australia. 

Europe  connects  herself  by  a  thread  of  land  with  the 
massive  contineut  of  Africa.  Asia  in  like  manner  had  once  a 
strip  of  land  that  joined  her  to  Australia.  Are  these 
resemblances  merely  accidental  ?  The  world  contains  six 
continents  which  are  coupled  two  by  two.  North  America 
is  joined  to  South  America  by  an  isthmus.  Europe  is  con- 
nected with  Africa  by  an  isthmus.  Asia  and  Australia  have 
been  so  likewise.  Asia  is  the  home  of  the  oldest  civilisation, 
Australia  of  the  lowest  savage.  Europe  is  the  dwelling 
place  of  art  and  science  ;  Africa  is  still  uncultured.  North 
America  is  filled  with  energetic  and  powerful  peoples ;  South 
America  nourishes  wandering  tribes  in  the  silence  of 
primeval  forests. 

Again,  let  us  compare  Europe  on  the  one  hand  with 
North  America  on  the  other.  Europe  commences  with  a 
promontory  trending  to  the  south — the  countries  of 
Norway  and  Sweden.  America  replies  to  this  feature  with 
the  massive  promontory  of  Greenland.  The  west  coast  of 
Europe  is  deeply  indented  and  the  east  coast  of  America 
corresponds  thereto  like  a  man  and  his  image  in  a  mirror. 
Europe  shows  the  Baltic  Sea,  which  is  almost  surrounded 
by  land.  America  gives  answer  with  Hudson's  Bay, 
which  has  almost,  the  character  of  a  lake.  Lastly,  to  the 
inland  seas,  the  Mediterranean  coiTcsponds  to  the  Gulf  of 
Mexico.  Thus  in  complexity  of  form — in  her  contrasts 
and  correspondences — the  earth  is  richly  endowed. 

Life,  we  said,  consists  in  these  and  in  similar  charac- 
teristics. It  may,  however,  with  reason  be  objected  that 
the.se  definitions  are  not  .sufficient.  The  great  character- 
i-stic  of  life  is  movement,  action,  energ}\  Thus  no  doubt  rea- 
soned men  of  old  when  they  felt  there  was  life  in  the  earth. 
As  they  watched  some  mountain  breathing  flame  and  pour- 
ing from  its  summit  a  river  of  molten  lava,  they  knew  them- 
selves in  the  presence  of  mightier  forces  even  than  the 
storms  that  rage  through  heaven  or  the  waves  that  lash  the 
shore.  Let  us  examine  in  closer  detail  one  of  these  grand 
manifest ation.s.  In  the  year  1863  occurred  an  eruption  of 
Mount  Etna.  For  two  years  the  mountain  was  in  action. 
Masses  of  burning  rock  were  hurled  into  the  air  to  the 
height  of  one  mile.  A  river  of  red  hot  stone  overflowed  the 
crater  and  pouring  down  the  mountain  .slope  reached  a 
distance  of  six  miles.  In  its  progress  a  forest  of  one  hun- 
dred thousand  trees  wa*  carried  away  by  its  strength. 
The  broken  trunks  borne  away  on  the  tide  burst  into 
flame  as  they  floated  along — a  spectacle  of  weird  splen- 
dour. 

And  yet  this  terrible  outbreak  was  not  exceptional  in 
its  grandeur.  During  the  last  two  thousand  years  the 
destructive  overflows  of  this  one  mountain  have  been 
witnessed  seventy  times.  Nor  is  Mount  Etna  unsurpa.ssed 
for  the  grandeur  of  such  displays.  Imagine  yourself  in  the 
middle  of  the  vast  Pacific  Ocean  having  Asia  on  your  left 
and  the  Americas  on  your  right.  Starting  from  the  isles 
contiguous  to  Atistralia — passing  upwards  along  the  east 
coast  of  Asia  as  far  as  Kamschatka — crossing  then  over 
to  North  America— and  passing  downwards  along  those 


mountain  ranges  that  reach  to  Cape  Horn — we  have  a 
long  series  of  volcanoes  which  arc  still  in  action.  These, 
which  are  about  two  hundred  in  number,  are  called  the 
circle  of  fire. 

Need  we  wonder  that  these  fierce  volcanoes  have  been  the 
dwelling  places  of  such  merciless  gods  as  those  to  whom 
in  my  former  lecture  your  attention  was  directed.  Owino- 
to  the  beauty  of  the  Island  of  Java  and  to  the  fury  of  its 
volcanoes  it  has  been  dedicated  to  Shiva,  the  God  of  De- 
struction. In  the  very  craters  of  the  burning  mountains 
his  worshippers  built  their  shrines.  In  New  Zealand 
the  ever  smoking  orifice  of  Tongariro  is  considered 
the  only  suitable  place  to  receive  the  remains  of  a 
chief.  When  his  body  has  been  cast  into  that  abyss 
the  hero  will  join  the  gods.  About  three  centuries  ago, 
Christianity  found  its  way  into  the  villages  of  Japan. 
Then  there  came  a  fierce  persecution.  Living  men  and 
living  women  were  hurled  by  hundreds  into  the  crater  of 
The  Unsen,  one  of  their  most  active  volcanoes.  The  wrath 
of  the  Older  Gods  had  been  awakened  by  the  spread  of  the 
new  faith.  By  the  sacrifices  offered  their  anger  was  ap- 
peased and  the  volcanoes  slept  for  a  while.  In  like  manner 
Christian  priests  have  recognised  in  the  flaming  moun- 
tains of  the  New  World  the  energies  of  infernal  demons. 
The  monks  of  Nicaragua — so  runs  the  legend — climbed  the 
terrible  mountain  of  Momotombo  to  quiet  it  with  their 
spells.  But  they  never  again  came  do^vn  to  the  plains, 
the  monster  had  swallowed  them  up. 

If  now  we  turn  from  flaming  mountains  to  those  that 
lift  their  peaks  to  heaven  through  a  raiment  of  eternal 
snow,  we  feel  ourselves  in  the  presence  of  a  different 
strength — the  presence  of  strength  in  repose.  With  these 
may  be  classed  all  lofty  mountains,  although  it  may  be 
that  in  summer  heats  their  white  mantles  drop  from  their 
shoidders.  These  mountains  also  have  been  reverenced  by 
man  and  chosen  for  the  dwellings  of  the  Gods.  India  has 
its  sacred  mountains  and  so  has  the  country  of  China. 
To  the  Armenians  Mount  Ararat  is  holy.  On  one  of  the 
rocks  of  the  Caucasus  Prometheus  was  chained  for  stealing 
the  fire  from  heaven.  The  Titans  dwelt  in  Etna  and 
Jupiter  on  Olympus.  What  marvel  then  if  tribes  less 
cultured  have  been  proud  to  behold  in  some  lofty  moun- 
tains their  father  or  their  God  ? 

These  jirand  peaks  seem  indeed  to  have  been  watching 
over  the  whole  life  of  humanity.  If  there  is  one  impres- 
sion more  than  another  which  they  give  to  the  mind  it 
is  that  of  the  unchanging — the  eternal.  And  yet — the 
everlasting  hills  are  slowly  fading  from  the  sight,  al- 
though the  compass  of  no  human  life  may  suffice  to 
watch  the  change.  As  from  the  mountains  that  flame 
with  fire  streams  of  molten  lava  pour  slowly  down,  so 
from  some  of  these  mountains  descend  rivers  of  ice  with 
silent  but  resistless  force.  The  clouds  that  discharge 
their  burdens  on  the  mountains  are  the  sources  of  these 
rivers.  Alternately  melting  and  freezing,  as  the  day 
changes  to  night  or  the  summer  to  winter,  they  travel 
slowly  downwards.  Massive  rocks  enveloped  in  the 
solid  stream  are  torn  from  their  stony  bod  and  drajrged 
to  the  plains  below.  To  these  we  must  add  what  is 
carried  down  by  mountain  streams  or  hurried  by  moun- 
tain torrents.  Thus  it  has  been  estimated  that  the 
various  streams  which  descend  from  the  Alps  and  the 
Apennines  carry  away  between  them  every  year  such  a 
quantity  of  rock  and  soil  as  would  make  a  mass  one 
mile  long,  one  mile  wide  and  one  mile  high.  Thus  in 
the  course  of  ages  even  the  immense  structure  of  a  moun- 
tain is  little  by  little  removed.  Indeed,  by  day  and  by 
night  the  rivers  are  ever  engaged  upon  their  appointed 
task  to  bury  our  mountains  in  the  depths  of  the  sea. 

When  wc  consider  first  the  splendour  of  a  volcanic  erup- 
tion, which  may  take  place  twice  in  a  century,  and  se- 
condly the  never-ceasing  energies  of  rivers  of  ice  and 
rivers  of  water,  which  of  these  two  agencies  shall  we 
pronounce  the  mightier  ?  To  my  mind  the  ever-moving 
water  is  the  more  marvellous  of  the  two.  If  then  we 
attribute  life  to  the  earth  as  we  gaze  awe-struck  at  a 
burning  mountain,  how  much  rather  shall  we  call  her  the 
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living  earth  when   we   remember  those  vast   but   silent 
chaaq^cs  that  are  never  for  a  moment  stayed  ? 
{To  he  continued.) 


GRASS  COVERING  FOR  ROADS. 

The  question  of  providing  a  suitable  hard  surface  for 
traffic  on  roads  in  black  and  alluvial  soils  as  also  sandy 
plains,  is  often  a  matter  of  some  difficulty  in  a  part  of  the 
country  where  stone  is  not  procurable  at  a  reasonable  cost. 

In  sucl>  cases  the  materials  for  road  surface  in  common 
use  are,  according  to  the  convenience  of  each  locality, 
moorum,  yellow  and  red  earth,  coarse  sand  and  gravel, 
lime  kunker  and  broken  brick. 

There  are,  however,  some  districts  where  none  of  the 
above  materials  are  available.  The  country  in  the  valley 
of  Indus  is  a  case  in  point.  Here  munificent  nature  has, 
however,  supplied  a  material  which  not  only  serves  the 
purpose  of  surface  coverin;;  to  roads,  but  is  lirought  into 
various  other  uses  by  the  skill  of  man.  This  material  is 
reed  grass,  which  grows  abundantly  in  low  ground  subject 
to  inundation  and  on  the  banks  of  some  canals.  Chicks 
for  doors  and  roof  and  ceiling  tatties  are  largely  made  of 
this  grass,  and  a  variety  of  it  called  "  sucha  "  is  worked 
into  strings  and  upper  tatties  for  roofs  called  "  tuahs  " 
and  even  baskets.  It  is  difficult  to  conceive  of  any  other 
material  which  can  advantageously  supply  its  place. 

The  inconveniences  of  roads  in  Sind  when  unprovided 
with  any  surface  are  : — (1)  Dustiness  and  heaviness,  (2) 
unevenness  owing  to  ruts  and  hollows  easily  formed,  (.3) 
slipperiness  after  a  sli^'ht  shower  of  rain,  especially  in  soil 
affected  by  salt  called  "  kalar."  These  defects  are  to  a 
great  extent  remedied,  if  not  entirely  removed,  by  a  grass 
surface. 

12.5  cart  loads  of  reed  grass,  each  measuring  about 
150  c.t.,  are  sufficient  to  cover  a  mile  of  road  for  a 
width  of  16  feet.  The  cost  per  mile  is  about  Rs.  100 
with  an  average  lead  of  1^  miles  for  grass.  With  a 
smaller  width  or  material  close  at  hand  the  cost  can  be 
brought  down  to  about  Rs.  40  per  mile.  A  second  partial 
layer  containing  half  the  former  quantity  .  will  preserve 
the  surface  throughout  the  year. 

It  is  remarkable  that  fires  on  these  roads  are  of  very 
rare  occurrence,  and  when  they  occur  they  are  easily 
checked. 

G.  R.  T. 


NOTES  FROM  HOME. 


(From,  our  own  Correspondent. ) 

The  Great  Eastern  Railway  Company's  report  and  accounts 
show  a  substantial  increase  in  the  passenger  receipts  for 
the  last  half  of  1886  and  afford  fresh  testimony  of  im- 
provement in  Railway  business.  In  the  London  and  North- 
western Railway  Co.'s  worshops  at  Crewe,  some  weeks  ago, 
the  men  were  put  on  an  extra  day,  and  now  the  whole  of 
them  numbering  over  6,000  have  been  put  upon  full  time. 
The  whole  of  the  men  also  in  the  locomotive  works  of  the 
Midland  Railway  Company  will  go  on  full  time  this  week. 
Recently  they  have  been  otF  on  f^aturdays,  and  before  that 
only  worked  four  days  a  week  in  consequence  of  the  some- 
what depressed  state  of  the  Company's  business.  These  new 
orders  must  certainly  indicate  a  revival  in  trade. 

University  College,  Liverpool,  has  reason  to  congratulate  it- 
self on  having  som"  remarkably  generous  and  enlightened 
friends.  Last  week  it  was  announced  at  a  meeting  of  the 
College  Council  that  Mr.  Thomas  Harrison,  shipowner  of 
Liverpool,  had  endowed  the  Chair  of  Engineering  with 
£10,000.  Only  a  few  weeks  ago  Sir  Andrew  Walker,  also  a 
citizen  of  Liverpool,  gave  £15,0(i0  to  build  Engineering 
laboratories. 

With  a  view  of  ascertaining  whether  a  supply  of  water 
of  proper  quality  can  be  obtained  by  means  of  artesian 
borings,  the  Commissioners  of  sewers  of  the  City  of  London 
are  going  to  sink  a  well,  and  if  they  succeed  in  finding  water 
will  commence  by  supplying  a  block  of  artizans' dwellings,  the 
cost  of  the  present  supply  to  which  is  stated  to  be  £100  per 
annum.  It  remains  to  be  shewn  whether  economy  will  thus 
be  practised  in  dispensing  with  the  New  River  Company, 
and  it  is  questionable  whether  the  Commissioners  are  in  a  posi- 


tion legally  to  supply  water  to  the  inhabitants  of  the  City  and 
to  take  payments  for  the  same. 

The  Mechanical  Engineers  are  to  hold  their  annual  meet- 
ing next  week  ac  the  Institution  of  Civil  Engineers,  when 
the  discussion  on  Mr.  Wylie's  paper  on  Triple  Expansion 
engines,  which  was  adjourned  at  the  last  meeting  will  be  conr 
tinned.  Mr.  Henry  Teague,  of  Lincoln,  will  follow  with  a  pape- 
entitled  Notes  on  the  pumping  Ensjines  at  the  Lincoln  Water- 
works. M.  Marc  Berier  Fontaine  gives  a  paper  on  the 
Description  of  a  portable  Hydraulic  Drilling  Machine,  and 
lastly  Mr.  Edgar  T.  Rathbone,  of  London,  gives  one  on  Copper 
Mining  on  the  Lake  Superior  District.  I  may  possibly  be 
able  to  say  something  of  this  meeting  in  your  next  Home 
letter. 

At  a  recent  meeting  of  the  Institution    of  Civil  Engineers 
a    resolution    was     passed     tendering    to     Lady     Whitworth 
the   sincere    sympathy   and    condolence   of  the    members  in 
the  bereavement  she  has  sustained  by  the   death  of   her   hus- 
band, who  was  a  member  of  the  Council,  and  placing  on  record 
the  high  appreciation   of    the   members  of    the   distinguished 
services  rendered  by  their  late   colleague  during  many  years 
in  promoting  the  advancement   of  the  practice  and  teaching  of 
Mechanical  Science.    The  first  paper  read  at  the  same  meeting 
was  on  "^Sewage  Sludge  and  its  Disposal,"  by  Mr.  W.  J.  Dilidin, 
F.C.S.,  P.i.c.   The  author  deals  only  with  water  carried  sewage, 
the  main  characteristics  of  which  are  first  alluded  to.    The  so- 
lubility of  the  suspended  matters,   and  then  the  dissolved  im- 
purities and  their  partial  removal.     The  precipitation   of  the 
suspended  matters  is  subsequently  considered.  The  use  of  "milk 
of  lime"  and  the  sulphates  of  alumina  and  of  iron.     The  action 
of  the  salt,  known  as  proto-sulphate  of  iron  or  "green  vitriol'* 
is  then  chemically  described.    The  author  then  considers    the 
alternative  plan  of  filtration,  remarking  on  the  frequency  and 
the  causes  of  its  failing,  but  admitting    the   adoption    of   the 
system    as    a    further   purification    of    the     clarified    sewage. 
Aeration   is  described,  and    the  disposal  of  the    sludge    ulti- 
mately arrived  at.     In  small  cases    where    suitable    land  i» 
available  it     should     be    dug    in.     As    to    sewage   presses, 
they    were    only     manageable    where     small    quantities    had 
to  be  dealt  with — that  every   effort   that   had   hitherto   been 
made  to  reduce  their  cost  had  failed.     The   system  adopted  at 
Southampton  of  mixing  the  semi-liquid  sludge  with  dry  road 
sweepings  was  well  mentioned.      But  in  summing  up  the    vast 
expense  that  would  be  incurred  in    the  case  of  dealing   with 
the    metropolitan  sewage,  in  pressing,  burning    or   otherwise 
dealing  with  it ;  the  conclusion  is  drawn  that  the  only  tangible 
and  economical  system  available  for  the  metropolis  is  to  carry 
the  sludge  to  the  sea.     The  great  advantage    of  which    would 
be  that  the  sludge  would  never  be   seen.     Discharged    in    the 
open  sea  many  miles  from    land    it    could   not    possibly  be    a 
nuisance  to  the  coast,  and  as  to  the  danger   and  delay    likely 
to  supervene  from  fogs  and  stress  of  weather,  the  author  con- 
sidered such  an  objection  trivial  in  the  face  of  the   enormous 
maritime  traffic   which  is  now  carried  on    with  such  perfect 
precision.     The  second  paper  was  on  "  Filter  Presses"  for   the 
treatment  of  sewage  sludge  by  W.   Santo  Crimp,  Surveyor  to 
the  Local  Board,  Wimbledon.     The  author  first  alludes  to  the 
difficulties  arising  from  large   masses  of  sludge  to  be    disposed 
of   being  in  a  sloppy  and  very  offensive  condition,    and  of  the 
constant  endeavours  to  get   rid   of  a   great   portion   of    this 
liquid — the  use  of    screened  town  ashes  as  had  been   tried    at 
Wimbledon.    The  costliness  of  drying  machines  was  instanced 
where  in  order  to  reduce    100    tons    of  normal    sludge  to   20 
tons  with  .50  per  cent,   of  water  about  12  tons   of  fuel    would 
be    required.     Filter   presses    the    author    considers   as    best 
adapted  for  this  purpose.   At  Wimbledon  2.50  tons,  the  weekly 
production  of  sewage  sludge,  was  reduced  by  2  filter  presses  to 
50  tons  of  sludge  cake  containing  50  per  cent,    of  water   at  a 
cost  of  2«.  Qd.  per  ton  for  labour,  lime,  fuel,  cloths,&c.,  to  which 
should  be  added  interest  on  the  original  outlay  and  depreciation 
equal  to  1«.  per  ton  more.  The  author  then  calculates  the  cost  of 
dealing  in  this  manner  with  the  sewage  of  the  metropolis  and 
gives  the  result  of  agricultural    experiments  when  sludge  cake 
was  tried  with   super-phosphate  and  with  farmyard    manure. 
The  yields  being  in   the    case    of  the  sludge    cake  1.3-15  tons, 
super-phosphate  12'60  tons  and  farmyard  manure  1227   tons, 
while  the  unmanured  plot  yielded  tl-72   tons.     The  author  is, 
therefore,  of  opinion  that  the  filter  press  offcs  a  ready  means 
for  the  disposal  of  the  putrescent  mud   produced  in   precipita- 
tion works  and  that  this  mud  may  be   converted    into    a  prac- 
tically inodorous  manure  superior  to  farmyard  manure.     The 
discussion  upon   the  two   above  papers    was  adjourned. 
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PUBLIC  WORKS  DEPARTMENT. 
India,  February  26,  1887. 

Colonel  F.  S.  Stanton,  R.E.,  Director-General  of  Railways,  and 
Deputy  Secretary  to  the  Government  of  India,  Public  Works 
Dej>artment,  vac»tes  his  appointment  under  notification  in  the 
Pv.Mic  Works  Department  No.  293,  dated  3rd  September  1880, 
with  effect  from  the  26th  February,  and  is  re-appointed  a  Chief 
Engineer,    1st  class,  from   the  27th  February. 

With  reference  to  the  above  Notification  and  to  Notification 
No.  45,  dated  15th  February  1887,  Colonel  R.  C.  B.  Pemberton, 
R.K.,  OfficiatiuK  Director-General  of  Railways,  and  Deputy 
Secretary  to  the  Government  of  India  in  the  Public  Works  De- 
partment, is  confirmed  in  that  appoiatment,  with  effect  from  the 
27th  February. 

Colonel  T.  F.  Dowden,  R.K.,  Superintending  Engineer,  3rd 
class,  and  Deputy  Oonsultinij  Ensjiueer  to  the  Government  of 
India  for  Guaranteed  Railways,  Calcutta,  is  appointed  Consulting 
Enj;ineer  to  the  Government  of  India  for  Guaranteed  Railways, 
Lncknow,  vice  Colonel  R.  C.  B.  Pemberton,  B.E.,  appointed 
Director-General  of  Railways. 

Mr.  R  S.  Strachey,  Assistant  Engineer,  1st  grade,  Burma 
Provincial  Establishment,  is  permanently  transferred  to  State 
Railways,  and  his  services  placed  at  the  disposal  of  the  Director- 
General  of  Railways. 

Jiailimt/s. 

Mr.  J.  H.  M.  Smith,  Assistant  Engineer,  2nd  grade,  is,  in  the 
interests  of  the  public  service,  transferred  from  the  P'erozepore 
Bridge  Works  to  the  Tounghoo-Mandalay  Extension  of  the 
Burma  State  Railway. 

Mr.  F.  .T.  Pope,  Executive  Engineer,  4th  grade,  temporary 
rank,  is  grantea  furlough  for  eight  mouths,  with  the  usual  sub- 
sidiary leave,  with  effect  from  the  1st  April,  1887,  or  such  sub- 
sequent date  as  he  may  be  permitted  to  avail  himself  of  the  same. 

Director-General  of  Railways'  Notification,  intimating  that  an 
extension  of  seven  months'  furlough  had  been  granted  by  Her 
Majesty's  Secretary  of  State  to  Mr.  E.  F.  Gordon,  Assistant  En- 
gineer, Ist  grade,  in  continuation  of  the  furlough  previously 
granted  to  him,  is  cancelled. 

Mr.  W.  Drew,  Assistant  Engineer,  Ist  grade,  is,  in  the  interests 
of  the  public  service,  transferred  from  the  Sind-Pishin  State 
Railway  to  the  North- Wefetern  Railway. 

Bengal,  March  2.  1887. 
Establish  )aent —  Rail  wdy. 

Mr.    G.  Denchars,    Assistant   Engineer,    Ist   grade,  passed  the 
Departmental  Standard    Examination  in  Hindustani  on  the    22nd 
July  1886  while  attached  to  the  Northern  Bengal    State  Railway. 
Eitabliihmeni — General. 

Mr.  J.  8.  L.  Long,  Assistant  Engineer,  2nd  grade,  Tirhoot 
State  Railway,  is  granted  14  days'  language  leave,  with  effect 
from  the  16th  February  1887. 

Establishment — Irrigation. 

Mr.  A.  H.  Mason.Executive  Engineer,4th  grade  (temporary  rank), 
attached  to  the  Cossye  Division,  is  granted  eight  months'  fur- 
lough, with  effect  from  the  Ist  of  March  next,  or  subsequent  date. 

Major  A.  D.  McArthur,  r.e..  Executive  Engineer,  1st  grade, 
and  Under-Secretary  in  this  Department,  is  granted  privilege 
leave  for  two  months  from  the  24th  instant. 

Mr.  R  B.  Buckley,  Executive  Engineer  of  the  Circular  and 
Eastern  Canals,  is  appointed  to  officiate  as  Under-Secretary  in 
this  Department,  during  the  absence,  on  privilege  leave,  of  Major 
A.  D.  McArthur,   R.E.,  or  until  further  orders. 

Mr.  A.  K.  Behrmann,  Executive  Engineer,  3rd  grade,  is 
appointed  to  hold  charge  of  the  Circular  and  Eastern  Canals 
Division,  vice  Mr.  R.  B.  Buckley. 

Mr.  C.  J.  L.  Middleton,  Executive  Engineer,  4th  grade, 
Bub.  pro  tent.,  on  return  from  furlough  is  posted  to  the  Orissa  Circle. 

Mr.  J.  P.  Scotland,  Executive  Engineer  of  the  Eastern  Sone 
Division,  is  granted  furlough  for  nine  months  from  the  1st  proxi- 
mo, or  such  subsequent  date  as  he  may  avail  himself  of  it.  The 
neceasary  subsidiary  leave  is  also  granted. 

Mr.  M.  .J.  Monckton,  Executive  Engineer,  is  transferred  in  the 
interest  of  the  pnb|ic  service  from  the  Arrah  Division  and  appoint- 


ed to  hold  charge  of  the  Eastern  Sone  Division,  vice  Mr.   Scotland, 
proceeding  on  furlough. 

Mr.  C.  H.  DeMello,  Assistant  Engineer,  1st  grade,  attachexl  to 
the  Cossj'e  Division,  is  granted  furlough  for  nine  months  from  the 
20th  proximo,  or  such  subsequent  date  as  he  may  avail  himself  of 
it.     Tlie  necessary  subsidiary  leave  is  also  granted. 

Mr.  O.  C,  Lees,  Executive  Engineer,  temporary  rank,  is  trans- 
ferred in  the  interests  of  the  public  service  from  the  Balasore  to 
the  Cossye  Division,  vice  Mr.  C.  H.  DeMello,  Assistant  Engineer, 
about  to  proceed  on  furlough. 

Central  Provinees,  February  26, 1887. 

Rao  Sahib  Dhondo  Sakliaram  Sathaye,  Assistant  Engineer,  is 
transferred  temporarily  to  the  Hoshangabad    Division. 

Burma,  February  18,  1887, 

With  reference  to  Burma  Gazette  Notification  No.  15,  dated  the 
24th  January  1887,  Mr.  J.  Wallace,  Executive  Engineer,  4th  grade, 
temporary  rank,  made  over,  and  Mr.  C.  F.  Gilbert,  Executive 
Engineer,  4th  grade,  sub.  pro  tern.,  received  charge  of  the 
Bassein  Division,  on  the  forenoon  of  the  3rd    instant. 

Mr.  A.  J.  Oldliani,  Executive  Engineer,  2nd  grade,  is  appointed 
to  the  3rd  Division,  Tounghoo-Mandalay  Railway  Extension,  ex- 
tending from  the  59j  mile  to  the  90th  mile,  with  head-quarters  at 
Ningyan.  This  appointment  to  date  from  the  1st  February 
1887,  from  which  date  the  A  Survey  division  will  cease  to  exist. 
Punjab,  February  17, 1887. 

Lieutenant  H.  C.  I.  Bird  wood,  R.E.,    temporary   Assistant    En- 
gineer, 2nd  grade.  State  Railways,  is  transferred  to  the  Punjab. 
N.-W.  Provinees  aiid  Oudh,  February  26, 1887, 
Railway   Branch. 

The  services  of  Babu  Jogindro  Nath  Mookerjee,  Executive 
Engineer,  3rd  grade,  sub  pro  tern.,  attached  to  the  Kalpi-Jhansi 
Division  of  the  Indian  Midland  Railway,  are  re-transferred  to 
the  Irrigation  Branch  under  this  Government  from  such  date 
as  he  may  be  relieved  of  his  duties. 

Irrigation  Branch. 

His  Honor  the  Lieutenant-Governor,  N.-W.  P.,  and  Chief  Com- 
missioner of  Oudh,  is  pleased  to  prohibit  all  fishing  with  nets  in 
the  stream  of  the  river  Ganges  at  and  near  the  head-worlfs  of  the 
Ganges  Canal  within  the  northern  limit  of  the  town  of  Hardwar 
and  the  junction  of  the  Myapur  escape  with  the  main  channel  of 
the  Ganges  river. 

With  reference  to  Notification,  dated  21st  December  1886,  re- 
posting  him  to  the  2nd  Circle,  Irrigation  Works,  Mr.  H.  S.  Wilde- 
blood,  Assistant  Engineer,  2nd  grade,  is  posted  to  the  Bhogni- 
pur  Division,  Lower  Ganges  Canal. 

With  reference  to  Notification,  dated  2l8t  January  1887,  trans- 
ferring him;to  the  1st  C  ircle,  Irrigation  Works,  Mr.  G.  T.  Anthony 
Assistant  Engineer,  1st  grade,  is  posted  to  the  Aligarh  Division 
Ganges  Canal. 

Madras,  Feburary  22, 1887. 

Mr.  J.  C.  Larmine,  Executive  Engineer,  2nd  grade,  is  grant- 
ed twenty-one  months'  furlough  from  or  after  2nd  May  1887, 
under  section  50  of  the  Civil  Leave  Code. 

Major  D.  McNeil  Campbell,  r.e..  Superintendent  Engineer,  3rd 
class,  sub.  pro  tern,  is  granted  furlough  (p.  a.)  fcr  one  year 
two  months  and  seventeen  days,  from  or  after  the  10th  March 
1887,  under   section  50  of  the  Civil  Leave  Code. 

Mr.  H.  H.  OConnell,  Executive  Engineer,  4th  grade,  tempo- 
rary rank,  is  granted  furlough  for  eighteen  months  from  or  .after 
7th  April   1887,  under  section  50  of  the  Civil  Leave  Code. 

The  following  transfer  is  ordered  : — Mr.  W.  C.  Lewis,  Assistant 
Engineer,  1st  grade,  from  the  Tank  Maintenance  Scheme  to  the  1 
Circle  for  duty  in  the  Godavari  Central  Division. — To  join  at 
the  public  expense. 

Bombay,  February  24, 1887. 

Mr.  Karpur  Shriniwasrao,  B.sc,  l.c.e.,  is  appointed  to  the  De- 
partment as  an  Apprentice  in  the  grade  of  Assistant  Engineers  on 
probation  for  one  year. 

Assam,  February  26, 1887. 

The  undermentioned  officer  has  been  granted  by  Her  Majesty's 
Secretary  of  State  for  India  extension  of  leave,  as  advised  in  list 
dated  the  21st  January  : — 

H.  W.  Clift,  Executive-Engineer,  Assam,  three  months' furlough 


CORPORATION   OF   CALCUTTA. 


Locomotive  Engine  with  outside  cylinder  and  saddle  tank,  No.  1661,  built  by  Messrs.  R. 
Stephenson  and  Co.  in  1865.     New  Boiler  fitted  in  1879. 

Gauge  5'  G",  Cylinders  10"  diameter  by  18°  stroke.  Boiler  fitted  with  brass  tubes  and  copper 
fire-box.     Last  Boiler  certificate  lOOlbs.     The  Engine  not  been  worked  since  June  1886. 

The  Engine  is  in  good  working  order  and  is  only  to  be  sold  becau.se  it  is  too  light  for  the 
increased  Municipal  work. 

May  be  seen  and  all  further  particulars  obtained  on  application  at  the  Municipal  Work- 
shops, Entally,  any  working  day,  between  the  hours  of  8  a.m.  to  4  p.m. 

Offers  will  be  received  by  the  Vice-Chairman,  under  cover,  superscribed  "  Oflfer  for  Loco- 
motive." ROBERT  TURNBULL, 

Calcutta,  2ith  February  1887.  Secretary  to  the  Corporation. 
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C.   W.  M.   (Rajifhat— Bulandshahr). — Thanks  :    Query   already 
sufficiently  answered. 


©bittiaxg. 


Conway. — At  Jeypore,  Rajpootana,  on  19th  February  1887, 
John  Couway,  P.  W.  Inspector,  Rajpootana- Mai wa  State  Railway, 
aged  46  years. 

Douglas.- In  Camp,  at  Inkole,  Kistna  District,  on  21st 
February,  of  cholera,  John  Christie  Douglas,  late  Chief  Snperin- 
tandent  of  Telegraphs. 
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THE  PUBLIC  SERVICE  COMMISSION. 
III. 

The  present  time  in  England  has  been  called  an  era  of 
commissions,  and  able  editors  who  preach  the  views  of 
that  particular  party  that  is  for  the  moment  "  out"  are 
fond  of  saying  that  the  issuing  of  a  Commission  is  a  sign  of 
weakness  in  the  Government.  There  is,  however,  no  neces- 
sary connection  between  weakness  and  appointments  of 
Commissions.  A  Cabinet  never  holds  more  than  an  in- 
finitesimal proportion  of  the  weight  of  opinion  in  the 
country.  Not  only  is  it  fairly  entitled,  but  it  is  under 
perpetual  obligations,  to  gather  advice  on  important 
measures  from  the  whole  mind  of  the  people.  Its  charac- 
teristic responsibility — its  peculiar  power — lies  in  its  cap- 
acity to  accept  advice — or  reject  advice — and  to  carry  such 
acceptances  or  rejections  into  great  and  immediate 
action. 

In  fact,  when  an  opposition  press  denounces  or  ridicules 
the  formation  of  a  Commission  its  position  is  easily 
shown  to  be  thoroughly  illogical.  For  example,  the 
Pall  Mall  Gazette — which  lately  did  some  excellent 
work  in  a  needlessly  theatrical  style — is  just  now 
preaching  against  a  Conservative  Government  ;  and  if 
it  be  supposed  that  the  members  of  the  Government 
are  under  no  obligation  to  acquaint  themselves  with 
the  doctrines  which  that  paper  thinks  fit  to  inculcate;, 
its  editor  is  thereby  put  out  of  court  as  an  authorised  critic 
of  the  Government.  If  on  the  other  hand  the  Govern- 
ment are  bound  to  read  the  opposition  Press  ;  this  amounts 
to  saying  that  the  Government  should  constitute  them- 
selves into  a  Commission  to  take  evidence  from  able  editors. 

Now  just  as  the  members  of  the  Gavernment  focua 
in  the  council  chamber  a  small  percentage  only  of  the 
whole  insight  of  the  nation,  so  the  writers  of  the  political 
press  are  only  an  insignificant  portion  of  those  who  have 
opinions  worth  consulting.  Of  a  member  of  the  Government 
it  can  usually  be  inferred  that  bis  abilities  are  far  above 
the  average. '  There  is,  however,  no  reason  to  presume  that 
the  judgment  of  the  writer  of  any  political  article,  which 
appears  in  a  daily  paper,  is  specially  great  compared  with 
that  of  some  ordinary  well-educated  merchant,  whoisroadi- 
ing  the  article  in  the  train  on  his  way  to  his  office  in. 
London.  In  fact  the  presumption  might  plausibly  be  stated 
to  lie  in  the  other  direction ;  for  in  the  first  place  the 
article  is  generally  written  in  a  desperate  hurry,  and 
secondly  the  habit  which  a  professional  political  scribe 
acquires  of  belauding  the  wisdom  of  his  own  party  and 
belittling  the  wisdom  of  the  other  party,  is  likely  to  con- 
duce to  shortsightedness  in  a  vision  that  once  was  nor- 
mal. If  therefore  the  Government  are  bound  to  consult 
'  leader'  writers — and  this  is  the  position  virtually  taken  up 
by  the  very  existence  of  this  genus — they  must  a  fortiori 
be  bound  to  consult  educated  opinion  generally.  A  Com- 
mission is  the  recognised  method  of  gathering  informa- 
tion   from     experts.     No  other  and    better  method   to- 


130 


INDIAN  ENGINEERING. 


[March  12,  '87. 


obtaining  information  from   the  public   at  large  has  yet 
been  practised  or  described. 

The  present  Public  Service  Commissions  are  working 
at  a  certain  restricted  part  of  a  proposed  Civil  Service 
reform.  We  have  in  India  a  \)ody  of  Civil  Servants  who 
are  kno^vn  by  the  peculiar  name  of  "  Covenanted." 
We  have  a  second  body  recruited  in  India  whose  work  is 
more  or  less  dovetailed  into  that  of  the  Covenanted  Civil 
Service.  We  have  lastly  various  classes  of  professional 
or  scientific  men  who  are  recruited  in  England  and 
are  constituted  in  India  into  what  are  called  departments. 
"The  present  Commissions  are  instructed  to  keep  clear  of 
the.se  departments,  but  that  is  merely  a  detail  of 
"the  working.  A  watchmaker  may  clean  some  wheels 
before  he  looks  at  others,  but  ultimately  ho  must  bring 
them  all  together  and  take  account  of  their  mutual  re- 
lations. 

The  chief  characteristic  of  increased  civilisation  is 
Increased  specialisations  of  function.  This  principle  we 
see  applied  not  only  in  manufacturing  industry — as  in 
making  pins,  playing  cards,  watches,  and  so  on — but  in 
all  literary,  scientific,  professional,  and  political  occupa- 
tions. One  medical  man  studies  the  diseases  of  the  eye, 
another  the  diseases  of  the  ear.  One  man  busies  him- 
self in  writing  novels,  another  in  writing  history.  If  a 
man  confines  himself  to  doing  some  one  thing  it  is  that  in 
the  doing  he  may  reach  a  high  degree  of  excellence.  In  the 
so-called  Covenanted  Civil  Service  this  useful  principle 
has  not  yet  been  allowed  full  scope.  But  when  this  fine 
old  service  is  remodelled  in  harmony  with  the  conditions 
of  the  age,  it  will  practically  be  brought  into  line  with 
those  special  departments  which  are  specially  recruited 
in  England. 

We  shall  then  have  the  whole  Civil  Service  of  India 
divided  into  two  great  branches.  To  this  one  branch 
appointments  will  be  made  by  the  Secretary  of  State  in 
England.  To  the  other  branch  appointments  will  be  made 
by  local  Governments  as  at  present.  In  any  section  of  the 
first  branch  high  proficiency  will  be  required  in  the  work 
appertaining  to  that  section.  The  mode  of  recruitment 
of  each  section  will  be  special  and  will  have  reference  to 
the  qualifications  required.  We  shall  all  recognise  the 
absurdity  of  having  one  and  the  same  competitive  or 
qualifying  examination  for  Civil  Engineers  and  Civil 
Surgeons.  But  we  have  not  yet  fully  recognised  the 
absurdity  of  having  one  and  the  same  competitive  exam- 
ination for  revenue  and  judicial  departments. 

The  furlough  and  pension  rules  should  be  of  the  same 
main  character  for  all  those  higher  services  which  are 
recruited  at  home.  Whether  an  Englishman  is  sent  out  to 
India  to  work  as  a  revenue  officer,  or  to  act  as  a  judge 
or  to  be  engaged  in  the  geological  survey,  or  in  any  other 
occupation  that  implies  social  position,  culture,  training, 
and  ability ;  he  has  practically  the  same  sort  of  claim 
on  the  Government  for  justice  and  consideration. 

Taking  the  sum  total  of  the  higher  services,  increased 
employment  will  gradually  be  given  to  natives.  This 
may  be  effected  in  either  of  two  ways.  Firstly,  the 
percentage  of  natives  might  gradually  increase  in  cer- 
tain  selected    departments.     Secondly,  the   number    of 


departments  for  which  they  are  eligible  might  gradually 
be  increased.  Native  gentlemen  would  certainly  prefer 
the  latter  of  these  two  plans.  Particular  departments 
which  were  specially  or  wholly  reserved  for  natives,  would 
tend  to  lose  prestige.  By  retaining  in  each  department 
a  suitable  proportion  of  Englishmen  we  keep  each 
department  in  touch  with  all  the  others.  No  one  who 
has  had  official  experience  in  India  can  fail  to  see  the 
great  importance  of  this  sympathetic  communication. 


MUNICIPAL  APPOINTMENTS  IN  BURMA. 

Some  time  back  a  Draft  of  rules  was  framed  by  the  Chief 
Commissioner,  under  Section  32  of  the  Burma  Municipal 
Act,  prescribing  the  qualifications  requisite  in  the  case  of 
persons  appointed  to  offices  requiring  professional  skill. 
The  said  rules  provided  that — (1)  No  person  shall  be  ap- 
pointed to  a  post  of  Municipal  Engineer  or  Superinten- 
dent of  Municipal  works  carrying  a  salary  of  Rs.  300 
or  more  in  any  Municipality  who  is  not  certified  by  the 
Chief  Engineer,  Burma,  to  be,  in  his  opinion,  pos- 
sessed of  the  professional  qualifications  necessary  to  the 
due  performance  of  the  duties  which  he  will  be  required 
to  perform  ;  and  (2)  no  person  shall  be  appointed  to  a 
post  carrying  a  salary  of  Rs.  100  or  upwards  in  any  Muni-, 
cipality  who  is  not  similarly  certified  to  be,  in  his  opinion 
competent  for  the  post  by  the  Executive  Engineer  of  the 
district  in  which  the  Municipality  is  situate. 

These  proposals  were  duly  considered  by  the  Rangoon 
Municipal  Committee,  which  recorded  its  objections  to 
the  Rules  as  being  inapplicable  to  that  Municipality. 
The  reasons  assigned  for  this  dissent  are  that  as  regards 
rule  1,  the  Committee  have  ample  means  of  satisfying  them- 
selves when  engaging  an  Engineer,  as  to  the  proper 
professional  qualification  necessary  for  the  due  perform- 
ance of  the  duties  which  they  would  require  him  to  per- 
form. And,  moreover,  they  consider  that  the  rule  as 
proposed,  would  interfere  with  the  Committee's  independ- 
ence in  the  matter  of  such  appointment.  As  regards 
rule  2,  the  Committee  consider  that  the  Municipal  Engi- 
neer would  be  the  proper  person  to  certify,  as  to  whether 
a  person  was  competent  to  perform  the  duties  required 
of  Subordinates  or  those  drawing  salaries  of  Rs.  300  or 
less.  This  rule  may  be  necessary  for  Municipalities  not 
having  a  duly  qualified  Engineer,  but  in  Raneoon  it 
appears  inexpedient  to  refer  to  the  Executive  Engineer  of 
the  District,  for  a  certificate  for  a  Municipal  Sub-Engi- 
neer or  Overseer,  when  the  Committee  can  refer  to  their 
own  Engineer,  who  is  responsible  for  the  work  of  the 
Department  in  which  the  appointment  is  made. 

The  Rangoon  Committee,  however,  appear  to  forget  that 
the  ultimate  ratification  of  all  appointments  rests  with 
Government.  The  Chief  Commissioner's  rules  are  pre- 
scribed with  the  sole  object  of  securing  fit  and  proper 
agency.  They  would  not  interfere  with  the  nominations 
made  by  Committees,  unless  they  are  tmwise  or  undesir- 
able on  public  grounds.  Their  aim  is  to  ensure  a 
judicious  selection  on  the  part  of  Municipalities,  and 
intervention  on  that  score  is  not  only  imperative,  but 
justifiable  on  the  part  of  Government. 
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THE  WATER-SUPPLY  OF   CALCUTTA. 

Affiliated  in  a  large  measure  with  the  drainage  scheme, 
but  far  more  important  in  its  bearing  on  sanitation,  the 
subject  of  our  article  has  a  perennial  interest,  inasmuch 
as  it  is  intimately  connected  with  the  abnormal  mortality 
that  threatens  to  be  a  permanent  scourge  to  the  Indian 
Metropolis,  but  in  regard  to  which  there  is  a  consensus 
of  opinion  that  it  is  due  mainly  to  causes  altogether 
preventible.  Statistics  too  tell  their  mournful  tale.  That 
in  Calcutta  and  the  suburbs  24,000  inhabitants  should 
have  fallen  victims  within  the  last  six  years  to  a  disease 
the  ravages  of  which  are  subject  to  control  seems  appall- 
ing, but  it  is  nevertheless  a  fact.  While  the  Government 
commands  resources  in  every  department  of  the  adminis- 
tration to  meet  extraordinary  exigencies,  such  as  famine, 
drought,  &c.,  in  the  instance  of  averting  a  pestilence  its 
helplessness  is  the  more  striking.  So  far  back  as  1855 
Mr.  William  Clark  submitted  a  scheme  for  drainage 
works ;  in  the  following  year  it  was  referred  by  Govern- 
ment to  a  specially  selected  Committee,  which  recorded 
its  opinion  that  a  diS'used  system  of  water-supply  over 
the  town  was  a  necessary  adjunct  to  complete  drainage. 
Its  cost  was  estimated  at  eleven  and  a  quarter  lakhs,  and 
as  the  drainage  system  would  cost  thirty-two  and  half 
lakhs,  the  Committee  recommended  an  expenditure  of  at 
least  five  and  half  lakhs  a  year,  so  that  the  combined 
system  might  be  completed  in  ten  years.  It  was  ap- 
proved by  Government  and  the  works  started  in  1859  in 
the  Southern  Division  of  the  town.  In  this  connection 
the  foUomng  note  appears  in  Mr.  Beverley's  Reports  on 
the  Census  of  Calcutta  in  1876  : — It  has  been  hinted 
that  the  Europeans  acted  somewhat  selfishly  in  commenc- 
ing these  works  in  their  own  quarter  of  the  City.  But 
it  was  pointed  out  by  Mr.  W.  H.  Bayley,  Chief  Secretary  to 
Government,  so  long  ago  as  1818  that  the  prevailing  winds 
being  from  the  south,  every  improvement  in  the  Euro- 
pean quarter  benefits  the  whole  town,  whereas  the  same 
cannot  be  said  of  improvements  in  the  Northern  Division^ 

Up  to  1870  the  sources  of  water  available  for  all  domestic 
purposes  iu  Calcutta  were  the  rivers  and  the  tanks  and  wells 
scattered  throughout  the  Town.  This  was  not  only  pre- 
carious but  injurious  to  health.  There  were  two  projects 
placed  before  the  Justices,  one  was  for  taking  the  supply 
from  a  point  near  Cossipore  and  the  other  that  it  should  be 
drawn  from  the  river  above  Barrackpore,  where  the  water 
was,  owing  to  its  distance  from  Calcutta,  comparatively  un- 
contaminated  by  sewage.  The  matter  was  referred  to  the 
Government  Chemist,  Dr.  Macnamara,  who  conclusively 
proved  by  analyses  that  the  former  project  would  confer  no 
real  benefit  to  the  people.  Since  then  the  latter  scheme  has, 
to  a  certain  extent,  been  completed,  with  the  result  that 
it  has  coat  the  City  sixty-five  lakhs  of  rupees,  and 
Rs.  1,41,000  are. annually  expended  on  its  maintenance 
and  distribution;  118  miles  of  piping  have  been  laid  ; 
1,044  hydrants  fixed  ;  15,187  houses  connected  and  sup- 
plied ;  eight  million  of  gallons  are  distributed  daily,  or 
18|  gallons  per  inhabitant  to  a  population  at  a  rough 
estimate  of  400,000.  This,  to  say  the  least,  of  it,  is  far 
below  the  actual  requirements  of  the  people,  and  is  con- 
fined to  those  who  pay  for   their  supply  ;   but  when    con- 


fronted with  facts  the  proportion  dwindles  down  to  a  mere 
fraction,  for  according  to  the  Administration  Report  for 
1885,  "  nearly  the  whole  supply  is  taken  by,  say,  three- 
fourths  of  the  town,  and  the  other-fourth,  chiefiy  consisting 
of  the  western  section  of  the  Town  and  Hastings,  gets 
scarcely  any  water." 

.  In  order  to  obviate  this  diflficult}',  and  bring  the 
supply  more  in  harmony  with  the  requisite  demand,  a 
new  48-inch  main,  capable  of  carrjdng  12  millions  of 
gallons  was  successfully  laid  twelve  months  ago.  As  the 
programme  stands  it  is  contemplated  to  supply  twenty 
millions  of  gallons  per  day,  instead  of  a  little  over  eight 
millions  as  at  present ;  of  the  additional  twelve  millions, 
eight  will  be  for  the  Town  and  four  for  the  Suburbs.  The 
capacity  of  the  engines  at  Pultah  head-works  being  restrict- 
ed to  only  eleven  millions  per  day,  a  new  set  of  engines  has 
been  ordered  which  it  is  expected  will  be  at  work  by  the 
beginning  of  the  next  official  year.  As  the  carrying  power 
at  present  exceeds  the  supply  and  the  filtering  power,  the 
number  of  settling  tanks  would  have  to  be  increased 
to  render  it  possible  to  filter  fourteen  millions  of  gallons 
per  day.  The  old  42-inch  main  and  the  new  48-inch 
main  combined  carry  over  twenty  millions  of  gallons,  and 
in  order  to  keep  pace  with  the  supply  the  pumping  power 
has  been  increased  at  Tallah,  and  the  engines  there 
can  now  distribute  upwards  of  twenty-one  millions  of 
gallons  per  day.  But  as  we  have  observed  this  sup- 
plv  is  unequally  distributed,  and  iu  order  to  equal- 
ize it  a  piece  of  land  has  been  taken  up  for  the  erection  of 
a  new  pumping  station  for  the  west  of  the  Town  ;  but 
since  the  work  cannot  be  finished  before  another  two 
or  three  years,  it  is  apprehended  that  this  undesirable 
state  of  affairs   will  be  continued    for  some  time  yet. 

As  we  have  already  exceeded  the  space  we  proposed  to 
ourselves  for  this  article,  we  will  reserve  for  the  next 
number  of  our  paper  a  discussion  on  the  laying  down  of 
the  new  4S-inch  main,  or  as  it  is  popularly  known  as  the 
"  Battle  of  the  Main." 


MELENITE. 

Military  and  scientific  men  in  France  are  just  now  ex- 
tremely excited  about  a  newly  discovered,  or  newly 
invented,  explosive,  which  they  call  "  Melenite." 

A  large  concourse  of  those  interested  in  the  subject, 
was  lately  held  at  a  town  called  Bourges,  among  whom  was 
General  Boulanger,  the  Minister  of  War.  The  object  of  the 
meeting  was  to  witness  various  experiments  made  with 
the  explosive.  Its  power  is  said  to  be  to  that  of  gunpow- 
der as  100  is  to  1  ;  and  to  that  of  dynamite  as  10  is  to  1. 
What  it  is  in  composition  has  not  yet  transpired.  Its 
name  is  supposed  to  be  derived  from  the  Greek  word 
"  melas,"  meaning  black.  We  must  wait  until  we  hear 
the  result  of  the  trials  before  we  can  pronounce  definitely 
upon  this  said-to-be  wonderful  substance.  The  French, 
who  love  mystery  and  sensation,  are  doing  all  they  can 
to  keep  the  matter  dark  ;  but  where  the  public  are  ad- 
mitted it  is  scarcely  likely  that  the  world  will  be  prevent- 
ed from  soon  knowing  all  about  it. 


Messrs.  Ransomes  Sims  and  ,Tefferiea  the  well-known  Agi'icultural 
Engineers  of  Ipswich,  liave  just  appointed  Mr.  F.  W.  Shallis,  Consultint;- 
Kngineer  of  Bombay,  to  represent  them  in  the  Bombay  I'residency, 
Rajputana  and  Central  Provinces. 


132 


INDIAN  ENGINEERING. 


[March  12,  '87. 


4lotcs  ant)  (Eommcnts. 


Local  Appointmexts  in  Australia. — A  Correspond- 
ent writing  to  us  says  that  the  treatment  accorded  by 
the  Sydney  Aldemion  to  their  officers  is  so  scandal- 
ous that  he  should  like  to  take  every  step  in  his  power 
to  warn  brother  Engineers  that  the  Municipal  Service 
in  the  Australian  Colonies  is  unfit  for  gentlemen. 

Be.n'ual-Nagpur  Railway. — A  question  of  the  day 
in  Professional  circles  in  the  Lower  Provinces  is — "  To 
whom  will  the  Prize  of  the  Chief  Eugineership  of  the  nc^u 
Guaranteed  Line  fall "  ?  Speculation  is  rife  as  to  the 
favorites  ;  but  we  have  an  idea  that  the  selection  about  to 
be  made  will  be  a  surprise  to  many — in  many  respects. 

Boiler  Ixspectiox  in  Burdwan. — A  Meeting  of  the 
Mine  Managers  was  convened  the  other  day  to  discuss 
the  proposed  extension  of  the  Presidency  Boilers'  Inspec- 
tion Act  to  the  Raniganj  Sub-division  of  the  Burdwan 
District.  It  was  decided  that  the  intended  measure  is 
uncalled  for  and  unnecessary  and  that  Government  inter- 
ference with  the  present  happy-go-lucky  state  of  things 
was  undesirable  in  the  extreme !  These  views,  strange 
to  siu',  were  elicited  from  some  of  the  most  strenuous 
advocates  for  a  Mines'  Regulation  Act ! 

Madras  Drainage  Works. — Colonel  Pennycuick,  r.e., 
the  Chief  Engineer  for  Irrigation,  informed  the  Aladras 
Government,  that  a.s  the  proceedings  of  Mr.  J.  A.  Jones, 
the  Municipal  Engineer,  in  connection  with  the  Madras 
Drainage  works  appear  to  have  been  subjected  to  no 
small  amount  of  hostile  and  exceedingly  unfair  criticism, 
he  therefore  thinks  it  desirable  to  say  that,  in  his  opinion, 
these  proceedings  leave  nothing  to  be  desired  ;  that  the 
work  is  being  carried  out  in  a  most  efficient  and  economi- 
cal manner ;  and  that  the  Commissioners  have  every 
reason  to  be  satisfied  with  the  manner  in  which  the  funds 
provided  by  them  are  being  expended. 

Telegraph  Engineering  in  Persia. — A  Correspond- 
ent, writing  to  usfrom  Shiraz,under  date  the  16th  January 
last,  says : — During  the  recent  snowstorms,  I  received 
official  intimation  that  25  miles  of  wire  had  been  blown 
down  on  the  Shiraz-Kazaroon  Section  of  the  Line,  and  had 
to  proceed  forthwith  to  the  scene  of  the  disaster.  On  arriv- 
ing there  I  found  hundreds  of  poles  shattered  to  pieces 
and  the  wires  under  deep  snow — in  one  place  for  no  less 
than  three  miles  at  a  stretch.  This  necessitated  our 
working  knee-deep  in  snow,  during  inclement  weather,  and 
despite  all  our  effiarts  we  could  only  sot  up  the  Interna- 
tional wire,  leaving  the  local  and  Persian  lines  on  the 
ground  till  more  favorable  season. 

The  Lahore  Tramway  Company. — We  have  alreadv 
noticed  the  Tramway  scheme  in  the  Punjab  capital,  and 
pronounced  it  a  paying  and  prosperous  concern.  A  very 
imp>rtant  matter  for  consideration  in  connection  with  the 
undertaking,  as  regards  its  commercial  prospects,  is  the 
small  amount  of  capital  which  has  been  expended ;  the 
total  being  about  two  lakhs.  The  line  includes  as  stand- 
ing stock, — five  miles  of  permanent  way,  twenty-six 
passenger  cars,  three  goods  waggons,  about  2J  acres  of 
land,  a  large  and  commodious  office,  tram  car  sheds,  stab- 
ling, &c.  This  shows  remarkably  well  on  the  result  up 
to  the  present,  and  compares  favourably  with  the  Kurra- 
chee  Tramway,  which  cost  eight  lakhs  for  nearly  the  same 
length  of  line. 

The  Rewaii  Coal.— It  would  appear,  judging  from 
the  remarks  of  a  contemporary,  that  this  coal  is  not  find- 


ing favour  with  the  mill-owners  at  Cawnpore,  who  have 
been  induced  to  describe  it  as  "  hard  and  flinty  "  and  as 
requiring  a  "  Na^myth's  hammer  "  to  reduce  it  into  con- 
venient sizes.  To  enable  them  to  use  the  coal  with  any 
degree  of  success  they  have  to  mix  it  in  small  quantities 
with  the  Bengal  mineral  !  The  reason  is  not  far  to  seek 
as  the  character  of  the  Rewah  coal  is  such  that,  to  use  it 
more  successfully  and  therefore  economically,  it  must 
be  burnt  in  boilers  of  high  drawing  power.  When  used  in 
Locomotives  it  is  said  to  answer  admirably,  and  to  be 
next  in  mileage  consumption  and  caloric  power  to  the 
Karharbari  mineral. 

Promotion  in  the  Ceylon  Public  Works  Depart- 
ment.— A  number  of  changes  have  lately  been  sanctioned  in 
the  Ceylon  Public  Works  Department.  Amongst  others,  Mr. 
Prime,  the  Provincial  Engineer  at  BaduUa,  goes  to  Galle, 
to  act  in  that  capacity,  being  relieved  by  no  less  a  person 
than  Mr.  C.  E.  Spooner,  who  will  thus  act  as  Provincial 
Engineer  of  Uva,  stepping  over  the  heads  of  no  less  than 
twenty  seniors.  Mr.  Venning  will  succeed  Mr.  Spooner 
in  Kandy,  and  be  himself  succeeded  by  Mr.  Bingham  at 
Negombo.  The  Railway  Engineers'  Department  will  be 
glad  to  get  Mr.  Spooner  so  far  removed  from  the  Black- 
water  Slip  at  Badulla,  and  this  pet  officer  of  the  Public 
Works  Department  has  certainly  no  reason  to  find  fault 
with  the  result  either  of  his  "  squirting "  operations, 
which  were  in  themselves  a  failure,  or  the  reasons  which 
led  to   their   being  permitted. 

The  Public  Service  Commission. — Mr.  James  Hender- 
.son,  of  the  firm  of  George  Henderson  and  Co.,  jute  mer- 
chants, Calcutta,  said  in  evidence,  that  experiments  were 
tried  some  years  ago  of  using  native  supervision  in  their 
work,  but  this  did  not  prove  a  success  and  had  to  be  aban- 
doned. He  did  not  consider  the  new  school  of  natives,  in 
spite  of  being  better  educated,  as  being  superior  from  a 
business  point  of  view  to  the  old  school  ;  and  many  native 
firms  doing  a  large  busitiess  employed  Europeans  in  posi- 
tions of  control,  and  business  was  then  carried  on  success- 
fully on  European  lines.  During  the  30  years  the  jute 
industry  had  been  established,  not  a  single  native  had 
been  found  competent  to  take  charge  of  jute  works, 
skilled  European  laboiu-  having  to  be  imported  from 
Dundee.  The  employers  would  be  glad  to  use  natives  if 
only  competent  men  could  be  found. 

Launch  of  a  Spanish  Cruiser  at  Hong-Kong. — On 
the  5th  February,  the  first  sea-going  man-of-war  built  iu 
Hong-Kong  was  launched  with  considerable  ceremony 
from  the  H.  and  W.  Dock  Co.'s  establishment  at  Hung 
Hom.  She  is  1 86  feet  long,  and  has  been  built  to  the 
order  of  the  Spanish  Government.  The  Filipinas, 
for  such  the  vessel  has  been  named,  is  a  twin-screw 
steel  ram  cruiser,  and  will  resemble  the  well-known  Scout 
class  of  the  British  Navy,  with  the  exception  that  she 
will  not  be  fitted  with  torpedo  tubes.  These  may  bo  fitted 
in  hereafter.  She  is  a  vessel  of  475  tons  gross,  and  her 
engines  are  of  the  compound  surface  condensing  type,  giv- 
ing, when  working  at  full  speed,  an  indicated  horse  power 
of  650,  the  estimated  or  rather  guaranteed  speed  being 
twelve  knots.  Her  armament  will  consist  of  three  3-ton 
breechloading  i^uns,  of  Spanish  manufacture,  and  a  num- 
ber of  machine  guns.  We  believe  the  contract  price  for 
the  hull  and  machinery  alone  is  $120,000. 

Military  Buildings,  Upper  Burmah.— In  Lower 
Burmah  the  practice  has  been  for  many  years  to  build 
frame  barracks  of  teak  wood.  These  structures  are  erected 
in  one-third  the  time  and  at  one-third  the  cost  of  masonry 
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barracks  ;  they  are  suited  to  the  climate,  where  the  heat 
is  never  so  great  as  in  northern  India,  and  they  provide, 
moreover,  for  everybody  sleeping  several  feet  above  the 
ground — a  provision  absolutely  necessary  to  health  in  the 
Burmah  climate  for  several  mouths  of  the  year.  There 
is  this  further  advantage  in  wooden  barracks  that,  if  a 
site  turns  out  unhealthy  or  otherwise  and  undesirable, 
the  barracks  can  be  taken  down,  re-erected  in  another 
site  at  a  cost  of  a  fourth  or  one-third  the  original  outlay. 
The  total  cost  of  the  barracks  still  required  will  be  21  lakhs 
of  rupees.  This  includes  officers'  quarters  and  all  subsi- 
diary buildings,  except  recreation-rooms,  gymnasia  and 
churches.  The  estimate  includes  accommodation  for  horses, 
mules,  and  commissariat  buildings.  Out  of  the  whole 
sum,  about  two  to  three  lakhs  will  be  spent  before  the 
31st  March  out  of  the  Military  Works  grant  of  the  3'ear 
1886-87.  The  balance,  or  about  18  lakhs,  will,  subject 
to  the  sanction  of  the  Supreme  Government,  be  spent 
during  the  year  1887-S8. 

Cawxpore  Cottox  Industry. — There  are  two  points  of 
difference  between  the  corton  industry  as  it  is  carried  on 
in  Cawnporo  and  as  it  exists  in  Bombay  or  Bengal.  Pos- 
sibly because  they  are  nearer  foreign  markets  for  the 
yarn  and  nearer  also  to  the  competition  of  foi-eign 
weavers,  the  mills  of  Bombay  and  Calcutta  either  devote 
themselves  wholly  to  spinning,  or  weave  only  a  small 
proportion  of  the  total  outturn  of  yarn.  In  Cawnpore, 
on  the  other  hand,  all  the  mills  are  now  both  spinning 
and  weaving.  A  large  percentage  of  the  yarn  spun  in 
each  mill  is  turned  into  cloth  on  the  premises,  and  this 
percentage  is  constantly  on  the  increase.  Another  point 
of  difference  is  that  the  element  of  speculation  seems  to 
enter  into  the  transactions  of  the  Cawnpore  mills  in  a 
less  degree  than  happens  in  the  case  of  those  of  Bengal 
or  Bombay.  The  Cawnpore  mill  seldom  deals  directly 
with  the  consumer  of  the  cotton  yarn  it  sells  :  its  trans- 
actions end  with  the  native  contractor  in  Cawnpore  itself, 
who  buys  the  yarn  and  depends  on  himself  to  find  a 
profitable  market.  This  saves  the  expense  of  sale  agents 
and  minimises  the  risk  of  bad  debts,  since  the  native 
dealer  will  endure  many  small  losses  in  this  way  before 
he  goes  into  liquidation  and  causes   loss  to  the  mill. 

Railways  in  Madras. — We  learn  that  the  Directors  of 
the  South  Indian  Railway  Company  in  England  have 
issued  detailed  instructions  to  their  Agent  in  India  to 
communicate  with  the  State  for  the  purchase  of  that 
section  of  the  Cuddapah-Nellore  State  Railway  from 
Tirupati  (  Ranigunta )  to  Nellore  that  is  to  be  opened 
for  traffic  very  shortly  on  terms  similar  to  those  under 
which  the  Southern  Mahratta  Company  purchased  the 
Bellary  Branch  of  the  Madras  Railway.  He  has  also  been 
authorised  to  negotiate  for  the  construction  of  the  exten- 
sions from  Nellore  to  Dharmivaram  and  from  Villupuram 
to  Pakal ;  and  to  urge  upon  an  early  settlement  being  arriv- 
ed at  as  to  the  terms  under  which  the  Travancore  State  are 
prepared  to  contribute  towards  the  construction  of  the 
Tiunevelly-Quilon  Railway, — the  southern  route,  or  that 
vid  Shencotta  and  the  Ariankavu  pass,  being  adopted  for 
the  alignment  of  the  line.  The  Government  themselves 
being  in  favour  of  the  Board's  proposals,  arrangements 
are  to  be  concluded  at  an  early  date  for  giving  effect  to 
the  same.  These  arrangements  when  carried  out,  coupled 
with  the  transfer  of  the  Bellary- Kistna  State  Railway 
to  the  Southern  Mahratta,  as  suggested  recently  by  the 
Imperial  Government,  will  eliminate  the  State  Railway 
agency  in  the  Madras  Presidency. 


OLurveut  gidns. 


We  regret  to  have  lo  record  tlie  deaili  of  Major-General 
H.  F.  Hancock  of  the  Ro>  al  Engineers,  which  occurred  at 
the  United  Service  Club  about  6  am.  on  last  Wednesday 
morning.  He  will  be  widely  regretted  both  ofBcially  and 
socially,  for  he  won  regard  and  esteem  wherever  he  went. 
He  was  interred  with  the  usual  honours  at  the  military  ceme- 
tery the  same  evening. 

Shocks  of  eartliqnakes  are  said  to  have  been  felt  at  Simla, 
MiissDorie,  and  Delira. 

Major  Darter,  Inspector  of  Sub- Marine  Defences,  has  proceed- 
ed to  Karachi  on  in.ipection  duty. 

Sir  Thkodorb  Hope  leaves  Calcutta  on  the  17th  instant,  and 
inspects  the  Purneah  Railway  on  his  road  to  Delhi. 

A  Silk  Conference  will  be  held  in  Cilcutta  this  week,  at  which 
a  detailed  plan  for  practical  work  will  be  drawn  up  for  the 
season. 

Colonel  ^En'eas  Perkins,  c.b.,  Chief  Engineer  and  Secretary  to 
the  Punjab  Government,  in  the  Public  Works  Department,  goes 
on  furloui,'li  shortly. 

A  resident  of  Calcutta  has  adopted  electric  lights  fo.'  the 
lamps  of  his  barouche,  and  his  carriage  now  forms  the  object 
of  much  attraction  after  dusk. 

The  Municipality  of  Ahraedabad,  Guzerat,  has  resolved  upon  a 
water  scheme  to  supply  up  to  10  gallons  per  head.  The  estimated 
cost  of  the  scheme  is  six  lakhs  of  rupees. 

Last  year  the  Foundation  Stone  of  the  Rangoon  Cathedral  was 
laid  by  the  Viceroy,  and  from  that  day  to  the  present  not  one 
single  brick  has  been  added  to  the  building. 

Major  Gracey,  r.r.  Chief  Engineer  of  Provincial  Railways 
in  the  N.  W.  Provinces,  is  understood  to  have  been  otfered  ami  to 
have  accepted  an  ap|)oiiitment  as  Chief  EiiL'ineer  in  Upper  Burmah. 

The  portion  of  the  Siiid-Piahin  Railway  finished  beyond  Qiiet- 
ta,  has  been  taken  over  by  the  Manager  of  theN.-vV.  Railway, 
and  will  be  opened  for  passenger  traffic  from  Rindli  to  Quetta 
very  shortly. 

Liedtexant-Colon-el  Goldie,  R.K.,  has  taken  over  the  duties 
of  Supe' intending  Engineer,  Sirhind  and  Lahore  Command, 
Militarv  Works,  from  fjieutenant-Colonel  Maiulerson,  who  has 
proceeded  on  privilege  leave. 

The  throwini;  open  at  once  of  the  Sind-Pishin  Railway  by  an 
Act  carried  thrcmsh  in  all  its  stiiies  at  the  recent  meeting  of  the 
Supreme  L'^'.'islative  Council  will  be  recognized  as  a  sensible  step 
carried  out  will)  com'uendible  promptitude. 

Colonel  Forbes,  r  e.,  the  Chief  Eoi;ineer  of  the  Irrijation 
Departmer.t  in  the  N.-W.  Provinces,  proceeds  almost  immediately 
on  eight  mout'.s'  furlough.  ColotiftI  Jeffreys,  R.E.,  Superinten- 
ding Engineer,  1st  grade,  acts  for  Colonel  Forbes. 

Mr.  CaosTHWAiTE,  the  new  Chief  Commissioner  of  Burmali, 
has  instructions  to  inquire  into  the  position  of  matters  as  regards 
the  ruby  mines,  the  relations  of  the  late  Burmese  Government 
towards  the  miners,  &c.,  and  to  report  fully  to  the  Government  of 
India. 

Colonel  C.  M.  Browne,  r.e,  Secretary  to  the  Chief  Commis- 
sioner of  Burmah,  in  the  P.  W.  Department,  is  to  succeed  Colonel 
S.  T.  Trevor  as  Secretary  to  the  Government  of  Bengal  in  the 
Public  Works  Department,  on  the  latter's  retirement  at  the  end 
of  this  month. 

The  Engineers  on  the  Madras  Railway,  it  is  said,  are  to  fare 
badly,  and  are  to  have  their  salaries  cut  from  Rs.  800  to  Rs.  600. 
The  appointment  of  Agent  is  to  be  amalgamated  with  that  of 
Chief  Entiineer  or  Loco-Superintendent,  and  the  salary  of  the  com- 
bined appointments  is  not  to  exceed  Rs.  2,500. 

Plans  and  estimates  of  a  scheme  to  provide  Rawul  Pindi  with  a 
good  water-supiily,  to  cost  two  and  a  half  lakhs,  have,  according  to 
the  Lahore  paper,  been  approved  by  Government.  The  Munici- 
pality provides  Rs.  1,19,000  from  current  income,  and  goes  into 
the  open  market  for  the  rest,  borrowing  at  six  per  cent. 

We  learn  that  Mr.  T.  W.Hughes,  the  Deputy  Superintendent  of 
the  Geological  Survey  of  India,  whose  services  were  temporarily 
placed  at  the  disposal  of  the  Hyderabad  Deccan  Mining  Company 
by  the  Government  of  India  on  his  recent  [arrival  from  England, 
proceeded  to  Singareni  the  other  day  and  surveyed   the  coal  fields. 

If  the  existinir  precedent  is  to  be  followed,  in  placing  a  Civilian 
at  the  head  of  the  great  spending  departments,  the  selection  of 
the  next  Public  Woiks  Minister  will  not  be  embarrassed  by  too 
many  possible  candidates.  There  is  indeed  one  man  who  seems 
to  reduce  the  number  to  alruost  a  unit.  We  mean  Sir  Charles 
Elliott. 

Mr,  W.  H.  White,  c.e.,  an  able  engineer  whose  services  have  been 
lent  to  the  Morvi  State  by  Government,  has  succeeded  in  complet- 
ing the  Morir  railw.iy  works  in  spite  of  many  difficulties,  and  the 
line  is  now  open  for  public  traffic.  This  is  creditable  to  all  con- 
cerned. His  Highness  is  further  anxious  to  lay  a  branch  line  be- 
tween Wankaneer  and  Rajkote.  The  land  in  connection  with  this 
is  now    being  surveyed. 

A  letter  from  the  Bengal  Government,  Public  Works,  states 
that  in  exercise  of  the  power  conferred  on  him  by  section  4  of  the 
Howrah  Bridge  Act,  1871,  the  Lieutenant-Governor  is  pleased  to 
exempt  wheat  from  payment  of  the  terminal  charge  levied  on 
goods   conveyed   on   the   East    Indian   Railway  into  and  from  the 
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■Ution  of  Howrali.  This  exeniptisu  will  have  effect  from  the 
first  dsy  of  April  1887. 

It  is  offioiallv  aiiiiounceJ  that,  from  the  lat  of  April  next,  the 
cODtrol  of  the  Eisterii  Beiig.il  State  liailway  ami  of  the  railways 
■workeil  by  it,  shall  vest  ill  the  Goveriiineiit  of  Beiis^al.  On  tliat 
date  the  general  control  ami  luaiiagemeiit  of  those  lines  ami  of 
the  staff  enip'.oyeil  thereon,  will  be  transferred  from  under  the 
administration  of  the  Director-General  of  Railway  to  that  of  the 
Government  of  Bensjal. 

•  Mr.  Jamsetjek  N.  Tata,  who  recently  bought  the  Dhurrum- 
«ey  Mil  ,  lias  since  transferred  it  to  the  Swadeshi  Compauy,  which 
Mr.  Tata  was  iiistniiuental  in  foniiing  a  few  months  a;,'0  for  the 
purpose  of  spinning  yarns  of  the  higher  counts.  He  has  trans- 
ferred the  mill  at  the  price  «t  which  he  bought  it — namely, 
twelve  lakiis.  The  capital  of  the  Swadeshi  Ooitipaiiy,  originally 
eight  lakhs,  is  to  be  increased  by  seven  lakhs. 

Thk  section  of  the  Assam-Bel'iar  Slate  Railway  from  Motihari 
on  the  Gauges  to  Purneah  was  opened  by  the  lieuteiiant- 
Governor  of  Bengal  on  the  5tli  instant.  This  piece  of  line 
bring<  the  Assam-Behar  into  connection  with  the  East  Indian 
Loop  Line  on  the  other  side  of  the  Ganges,  and  will  tap  the 
traffic  of  the  Purneah  district,  to  whose  chief  market  at  Kusbali, 
five  miles  from  Purneah,  the  lailway  is  now  open. 

CoLOSKi,  LlsDS.^T,  Chief  Engineer,  S.iuthern  Mahratta  Railway, 
leaves  Bombay  for  England  this  week.  His  departure  will,  a 
Poona  correspondent  remarks,  "  be  a  great  loss  to  the  Southern 
Mahratta  Riilway  as  he  finally  severs  his  connection  with  the 
line.  "  He  has  had  under  his  superintendence  700  miles  of  railway 
already  open.  On  the  22nd  instant  the  remaining  portion  of  the 
line  to  Belgaiim  from  Oharwar  will  be  opened  for  traffic. 

Thk  last  London  Gazette  brings  the  news  of  some  changes  of 
importance  to  the  members  of  the  Bombay  Public  Works  Depart- 
ment General  Goodfel  ow's  ptomotion  to  Lieutenant-General  will 
Canse  him  to  vacate  his  appointment  as  Secretary  to  Government 
on  the  3Ut  March,  and  Colonel  Bonus's  promotion  to  Major- 
General  obliges  him  to  vacate  at  once,  as  he  is  not  a  Chief  Engi- 
neer, 1st  grade.  This  will  mean  two  steps  of  promotion 
throughout  the  Department. 

Thk  Special  Committee  of  which  Lieutenant-Colonel  B.  Blood, 
R.«.,  was  President,  recommended,  and  the  Government  of  India 
have  sanctioned,  that  departmental  military  subordinates,  while 
temporarily  doing  duty  with  troops  in  the  field,  should  be  granted 
the  same  amount  of  piy,  &c  ,  iiiclmling  snli-divisioiial  allowance, 
which  thry  drew  in  the  civil  appointment.  The  sub-divisional 
allowance  shaild,  however,  be  restricted  to  th"se  who  were  actual- 
ly in  receipt  of  it  at  th-  time  of  transfer  to  military  duty. 

The  Consul  General  at  Pondicherry  has  just  authorised  the 
administr.itioH  to  negotiate  with  the  Briiish  Government  upon 
the  subject  of  constructing  a  branch  line  of  railway  from  Pondi- 
cherry to  Cuddalore.  The  Travaiicore  Governinpiit  have  again 
decided  in  favour  of  a  northern  route,  and  in  effect  say  they  do 
not  want  the  line  to  be  taken  to  Trivandrum,  and  that  a  lailway 
from  Tinnevelly  to  Quilon  will  answer  their  requirements.  This 
decision  is  under  the  consideration  of  the  Madras  Government. 

The  first  section  of  the  Bellary-Kistna  line  is  to  be  opened  on 
the  Ist  proximo,  and  the  works  at  present  in  execution  will  be 
inspected  by  the  Consulting  Engineer  for  Railways  on  the  15th 
instant.  The  Locomotive  Superintendent  is  fitting  up  engines, 
Ac,  and  has  indent'-d  for  vehicles  of  various  kinds,  first,  secoml 
and  third  class  carriages,  open  and  covered  goods'  wagons,  and 
brake,  powiier,  and  mail  vans,  but  as  these  will  not  arrive  for 
Rometime  to  come,  the  Southern  Mahratta  Railway  will  work  the 
line  for  six  months  at  least. 

The  telegr/.ph  line  will,  it  is  hoped,  be  completed  to  Bhamo  by 
the  end  of  this  month.  The  men  employed  in  its  construction 
have  come  upon  frequent  traces  of  a  former  line,  the  work  of  the 
late  dyn»sty,  which  appears  to  have  been  ruined  mainly  by  the 
big  beasts  of  sorts  that  roam  the  forests  of  those  regions.  A  cor- 
responding risk  has,  as  far  as  possible,  been  avoided  in  the  present 
case  by  carrying  the  wire  across  and  across  the  river  and  through 
aa  much  open  country  as  could  be  found.     The  job  is  a  touuh  one. 

It  is  stated  by  a  Londuii  correspondent  that  a  company  has 
been  formeii  "  to  take  over  and  carry  on  the  valuable  and  exten- 
sive foundry  and  engineering  works  in  India,  which  for  many 
years  past  have  been  in  successful  operation  under  the  Public 
Works  Department  of  the  G.<vernnient  there,  and  have  been 
secured  nrnler  contract  with  the  (inverntMeiit  in    pursuance   of   its 

folicy  of  withdiaw»l  from  competition    with    private   enterprise." 
t  is  u'iderstoo<l  that  the  company  is   about   to   come    before    the 
pa'  lie  under  first  class  aiisjiices. 

Mr.  B.  V.  Rajwodic,  of  Bombay,  has  arrived  at  Khurruckpur, 
near  JamaljKjre,  at  the  invitilion  of  Maharajah  Sir  Luchmesnar 
Singh  Bahndur,  of  Durbungah,  to  consider  as  to  the  practicability 
of  estaolishing  a  glass  manufactory  on  the  Maharajah's  estate 
there.  The  spot  suijgested  is  about  18  miles  south  of  Monghyi, 
and  about  the  same  distance  from  Jamalpore.  Sainl  suitable  for 
glass-making  is  plentiful,  as  well  iia  very  clear  quartz.  It  is  to 
be  hoped  that  the  attempt  will  prove  successful,  as  glass-making 
ii  an  iiiduDtry  that  might  \je  greatly  extended  in  India. 

Thb  brid^'e  over  the  Gunduck  River  on  the.Tirhoot  State  Rail- 
way at  flajipore  is,  we  learn,  rapidly  approaching  completion, 
and  is  expected  fo  be  opened  for  traffic  by  Sir  Rivers  Thompson 
at  the  end  of  this  month.  The  first  stone  was  laid  by  him  in 
presence  of  Sir  Alfred  Lyall  in  January  188.").  The  bridge  is  2,0C'0 
/ect  long  and  cousista  of  eight  spans  of  260  feet  edch  of  steel 


resting  on  raa.ssive  masonry  piers.  The  level  abutment  joins 
on  to  an  arched  viaduct  half  a  mile  in  length  over  the  Soiiepore 
Fair  gronud  aiul  with  the  Bengal  and  North-Western  Railway 
at  their  Sonepore  station. 

Setters  ta  the  Ottor. 


The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.'] 

GARSON'S  PATENT  SUSPENSION  BHIDGES. 

Sir, — There  are  one  or  two  points  connected  with  Garson's 
Patent  Bi  idge  noticed  in  your  issue  of  19th  February  that  require 
elucidation. 

Firstly. — The  Stress  Diagram  is  correct  for  the  Frame  Diagram 
given  aliove  it,  but  the  introduction  of  a  top  centre  link  in  the  Bridge 
Drawing  given  below,  completely  alters  the  case  ;  the  structure 
is  no  longer  hinged  in  the  centre,  and  the  strains  can  only  be 
correctly  ascertained  by  a  method  analogous  to  that  for  a  metal 
arch,  hinged  at  spring  and  continuous  at  crown,  the  sense  of  the 
strains  being  of  course  reversed. 

Is  this  link  loose,  and  only  put  in  for  a|)pearance  ? 

Secondly. — Assuming  the  structure  to  be  as  shown  in  Frame 
Diagram,  there  is  a  resultant  pull  on  head  of  pillar,  of  which 
the  vertical  component  is  3'25  tons.  There  is  al.so  a  back  stay 
with  a  similar  strain,  yet  the  total  on  jiiUar  is  figured  as  326 
only,  whereas  it  should  ajiparently  be  double  that  amount. 

Thirdly. — The   strength  of  connexions  appears  open  to  doubt. 
For  instance,  the  |  till  on  top  bar  F  is    5  725  tons,    and    there  is 
a  Ij  inch   pin  in    two  |  inch   fiats   to  transmit   this  strain,  which 
makes  the   pressure  on   bearing  area  of  pin  6'88  tons  per  square 
inch,  whereas  4  tons  is  usually  considered  enough. 

As  regards    the     "  Patent "  there  is  nothing   new  in    it. 

This  class  of  bridge  was  noticed  in  a  discussion  on  the  subject  of 
Suspension  Bridges  in  the  Institution  of  Civil  Engineers  in  Lon- 
don many  years  ago,  by  Mr.  .J.  Whiting,  m.i.c.e  ,  now  in  the 
Irrigation  Department,  Bombay,  and  was  tried  on  a  large  scale  at 
Chatham,   being  an  easily  constructed  bridge  for  field  purposes. 

F.  E.  R. 


PROVINCIAL  PUBLIC  WORKS,  N.-W.  P.  AND  OUDH. 

Sib, — Your  Correspondent,  "R.,"  writing  in  your  issue  of  the 
26th  ultimo,  under  the  above  heading,  is  labouring  under  serious 
misapprehension  in  all  the  "facts"  referred  to  in  his  para.  No.  3 
as  far  as  our  firm  is  concerned. 

We  do  not  wish  to  make  any  remarks  regarding  the  Roorkee 
Workshops,  &o.,  although  the  statements  made  by  your  Correspond- 
ent are  entirely  without  foundation,  but  we  must  ask  you  to  cor- 
rect the  inference  which  would  naturally  be  drawn  from  the  con- 
cluding sentences  of  the  paragraph  referred  to. 

As  a  matter  of  fact,  we  have  a  separate  department  devoted  to 
the  execution  of  bridgework  as  a  speoidity,  and  a  considerable 
portion  of  our  business  consists  of  such  work  for  Government 
through  the  P.  W.  D.,  &c.  We  have  a  large  staff  of  practical 
English  foremen  thoroughly  acquainted  with  the  details  of  work  of 
this  class,  and  also  complete  plant,  tools,  &e.,  for  the  manufacture 
of  it.  This  is  generally  known  throughout  the  country,  but  to 
prevent  misconception  it  is,  of  course,  advisable  that  statements 
so  diametrically  opposed  to  actual  facts,  as  those  made  by  your 
Correspondent,  should  be  corrected,  and  we  will  thank  you  to 
publish  this  in  your  next  issue. 

RicnARDSON  &  Cruddas. 


DECAY  OF  BRICKS. 

Sir, — I  observe  that  in  a  small  paragraph  on  the  decay  of  bricks 
in  the  issue  of  your  valuable  Journal  of  the  15th  January  last  (No. 
3,  page  33),  it  is  stated  that  though  the  decay  is  usually  attributed 
to  the  action  of  heat,  wet  and  frost,  the  real  destroyer  is  a 
microscopic  creature,  the  action  played  by  the  weather  being 
geeon<lary,  as  shown  by  the  ob.servatioiis  of  M.  Parize. 

The  subject  is  of  such  vast  importance  to  the  practical  work  of 
an  Engineei ,  that  I  trust  I  may  be  excused  for  referring  to  it  again. 
It  may  be  quite  true  that  in  the  cases  that  came  under  the  observa- 
tion of  M.  Parize  he  has  found,  with  the  help  of  a  powerful 
magnifying  instrument,  numerous  microscopic  aniinalcula!  in  the 
decayed  brick  dust.  It,  however,  appears  to  me,  that  this  circum- 
stance alone  cannot  prove  that  the  supposed  aiiimalculaj  are  the 
cause  of  the  decay  of  bricks.  It  is  quite  possible  that  he  may  have 
mistaken  the  minute  crystals  of  salt  in  decaying  bricks  for  living 
organisms,  or,  it  may  be,  that  the  organisms  may  have  formed 
after  the  decay  had  already  set  in  from  another  cause.  .At  the 
same  time  it  is  difficult  to  believe  that  in  a  brick,  whose  vegetable 
matter  is  burnt  and  lost  in  the  kiln,  there  would  be  anything 
attractive,  either  for  germinating  or  sustaining  animalcuhe  life  on 
a  large  scale. 

I  have  often  carefully  observed  bricks  and  soft  stones  readily 
giving  wa}'  to  weather  and  crumbling  into  dust  within  a  few  years 
of  their  being  used  in  the  walls  or  floorings  of  buildings,  and  have, 
as  a  rule,  invariably  been  able  to  trace  the  cause  to  the  presence  of 
salt  in  tlie  brick  or  stone  so  affected.  The  fact  of  salt  being  a 
"•reat  destroyer  of  such  materiitls  is  well-known  among  masons  ia 
this  country. 
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This  salt  finds  its  way  in  the  stone  or  brick  either  in  the  stone 
quarry  or  bricit  earth  or  subsequently  from  the  contact  of  salt- 
ground  or  water,  or  even  from  the  presence  of  salt  in  the  atmo- 
sphere surrounding  salt  and  marshy  grounds  and  sea  coasts. 

The  action  of  salt  on  these  materials  is  mostly  mechanical  and 
is  hastened  by  inclemencies  of  weather  and  alternate  exposure  to 
salt  water  and  air.  Under  microscopic  observation  the  salt  on  the 
surface,  when  dry,  presents  regular  cubical-shaped  figures.  The 
action  is  thus  explained.  Common  salt  being  highly  absorbent  is 
drawn  out  to  the  surface  in  a  liquid  state  by  the  heat  and  moisture 
in  the  air,  and,  when  dry,  forms  into  regular  cubical  crystals 
requiring  more  space  than  before.  The  surface  of  soft  stone  and 
brick  thus  gives  way  as  the  action  continues  from  surface  inside. 
Harder  materials  also  suffer  from  this  cause,  though  in  a  much 
less  degree. 

In  the  remedies  applied  to  prevent,  as  far  as  possible,  the  decay 
of  materials  due  to  this  cause,  the  principle  observed  is  to  make 
the  surface  hard  and  impervious  to  moisture  after  previously 
washing  it  with  plenty  of  water  to  remove  the  surface  salt. 

G.  R.  T. 


Jittrai's  §^otxaB. 


SoM«  Books  on  Applied  Mechanics. 

We  have  to  welcome  the  appearance  of  another  book  on  Applied 
Mechanics.  The  exact  title  is  "  The  Mechanics  of  Machinery." 
The  author  is  Professor  Kennedy  of  University  College,  London. 
This  is  a  "ood  time  for  students  of  Applied  Mechanics  to  take  the 
trouble  to  be  born  as  Figaro  puts  it.  There  are  many  excellent 
treatises  on  Applied  Mechanics  and  the  cry  is  still  they  come. 

The  subject  of  Mechanics  may  be  divided  initially  into  two 
branches.  One  of  these  is  usually  called  Rational  Mechanics 
The  other  (not  irrational)  is  called  Applied  Mechanics.  In  the 
former  we  demonstrate  the  paralellogram  of  forces,  the  formula 
for  the  lever — the  theory  of  couples — the  principle  of  virtual  velo- 
cities and  so  on.  This  latter  principle  has  lately  been  called 
the  principle  of  virtual  work.  The  best  English  book  on  this  branch 
is  that  by  Professor  Minchin  of  the  Eoyal  Engineering  College 
at  Cooper's  Hill.     It  is  called  a  "  Treatise  on  Statics." 

In  "Applied  Mechanics  "  we  see  the  principles  of  "  Rational  Me- 
chanics" at  work  in  machinery.  As  one  of  the  simplest  possible 
machines  let  us  consider  a  fixed  pulley.  If  this  pulley  is  tolerably 
smooth  where  the  smoothness  relates  not  to  the  play  of  the 
rope  or  leather  in  the  circumference,  but  to  the  rotation  of  the  axle 
in  its  bearings,  we  have  by  the  action  of  the  pulley  a  force 
simply  changed  in  direction.  This,  however,  is  only  a  rough  state- 
ment. In  reality  the  pullej  rotates  against  the  inappreciable 
friction  of  the  air  and  the  more  appreciable  friction  of  the 
bearings.  Force  must  therefore  be  constantly  supplied  to  the 
pulley  to  preserve  its  rotational  velocity.  Again,  the  rope  or 
strap  is  imperfectly  flexible,  so  force  is  needed  to  flex  it  when  it 
reaches  the  pulley.  It  is  also  imperfectly  elastic,  so  force  is 
afterwards  needed  to  unflex  it.  These  forces  must  be  taken  out  of 
the  motive  force.  In  other  words,  let  P  be  the  original  force  applied 
at  one  end  of  the  band.  Let  Q  be  the  force  transmitted  to  the 
other  end  of  the  band.  Then  Q  is  less  than  P.  In  this  simple 
case  we  see  the  habit  of  all  machinery  to  exact  a  commission — as 
a  Banker  or  Agent  might  describe  it — for  doing  work.  In  any 
machine  you  put  so  much  power  in,  you  can  only  recover  a 
certain  fraction  of  your  deposit.  This  fraction  may  be  called 
the  "  efiiciency"  of  the  machine. 

Now,  if  we  simply  divide  Mechanics  into  two  branches,  the 
second  branch  is  enormously  more  bulky  than  the  first.  In  fact, 
in  Btich  a  dual  division,  we  have  tacitly  treated  geometry  and  all 
branches  of  pure  mathematics  as  simply  servants  of  physical 
science,  and  we  have  taken  no  account  of  the  labour,  however 
arduous,  which  these  servants  have  to  undergo.  Bat  now-a-days 
the  mere  geometry  involved  in  the  study  of  machinery  is  consider- 
able. Thus  one  book  has  been  written  by  Dr.  Zeuner  exclusively 
on  the  geometrical  aspects  of  valve  gears.  Accordingly  we  find  it 
convenient  to  sub-divide  Applied  Mechanics  into  two  branches. 

In  the  one  branch  we  consider  the  action  of  force  and  the  trans- 
mutation of  one  force  into  another.  This  transmutation  when  most 
«imple  aa  in  the  ideal  weightless  pulley  and  perfectly  flexible  strap, 


consists  merely  in  a  change  of  direction.  It  may  be  less  simple  hs  in 
the  screw  or  the  wheel  and  axle  where  one  force  disappearing  giveg 
birth  to  another  much  greater,  or  the  transmutation  may  become 
extremely  complex  as  in  the  steam  engine.  Here  the  chemical 
energies  of  coal  and  oxygen  are  first  employed  to  change  cold  water 
into  hot  steam.  The  hot  steam  is  replaced  by  colder  steam  phis 
some  mechanical  power.  The  consideration  of  these  laws  of  force 
is  sufficiently  difficult  without  having  the  argument  constantly 
interrupted  to  consider  what  we  may  by  analogy  describe  as  tht 
mere  geometrical   transformation    of  one   movement   into  another. 

Hence  we  have  the  second  sub-division  constituted  as  a  subject 
apart.  This  we  may  call  the  "Principles  of  Mechanism. ''  Such 
in  fact  is  the  exact  title  of  an  able  work  on  this  subject  by  the 
late  Professor  Willis  of  Cambridge  University.  The  book  is  pubt 
lished  by  Messrs.  Longman.  A  few  years  ago  Professor  Kennedy 
translated  from  the  German  a  treatise  by  Professor  Reuleaux.  This 
was  entitled  "  Kinematics  of  Machinery."  In  modern  phraseology 
"  Kinematics  "  means  motion  studied  as  pure  geometry.  "  Kinetics" 
is  then  used  as  a  word  for  motion  considered  as  produced  by  force. 
In  this  way  we  may  say  that  the  whole  subject  of  Mechanics  is 
divided  into  three  parts.  In  the  first  we  have  Rational  Mechanics, 
or  as  we  should  prefer  to  say.  Abstract  Mechanics.  Secondly,  we 
have  Kinematics.  Thirdly,  we  have  Applied  Mechanics.  A  work 
on  Kinetics  is  really  a  work  on  Abstract  Mechanics. 

Suppose  a  body  starts  from  rest  and  moves  in  one  straigh- 
Hne  under  the  action  of  a  constant  acceleration.  How  far  will 
it  travel  in  a  given  time  ?  We  can  ask  this  question  as  a  pure 
geometrical  problem,  that  is,  we  need  not  ask  what  force  produces 
such  a  motion,  or  even  whether  such  a  force  could  exist.  In 
fact  this  motion  is  ideal.  We  know  of  no  case  in  nature  where 
a  body  describes  a  straight  line  with  a  truly  constant  acceler- 
ation. A  body  falling  through  the  air  certainly  does  not  so 
move.  In  the  first  place  the  "  gravitation "  increases  as  we 
approach  the  earth's  surface.  Secondly,  the  air  resistance  is 
always  increasing,  partly  because  the  velocity  increases  and 
partly  because  the  density  of  the  air  increases.  Lastly,  the  body 
is  more  or  less  influenced  by  the  rotatory  and  translation  motion 
of  the  earth  in  space.  If  we  ignore  these  extra  elements  it  is  partly 
because  we  are  studying  a  case  of  relative  motion  and  partly 
because  mathematics — as  lately  pointed  out  in  this  Journal — are 
not  exact  sciences,  but  sciences  of  just  or  well  considered  approxi- 
mation. In  Kinematics  of  Machinery  we  do  not  undertake  to  trace 
the  transformations  of  which  power  experiences  as  it  passes 
through  a  machine.  This  we  leave  to  Applied  Mechanics.  A 
machine  for  the  present  is  simply  a  series  of  parts  so  connected  that 
if  one  part  takes  a  movement  of  a  certain  magnitude  in  a  certain 
direction  another  part  must  take  a  movement  of  some  other  mag- 
nitude in  some  other  direction.  If  when  the  former  movement  is 
given  there  is  no  doubt  about  the  latter  movement  as  regards  its 
magnitude  or  its  direction,  the  machine  kinematically  is  perfect. 
But  whether  in  Applied  Mechanics  it  is  a  good  machine  depends 
on  whether  it  works  smoothly  and  on  other  mechanical  conditions. 

Messrs.  Macmillan  lately  published  a  treatise  on  Applied 
Mechanics  by  Professors  Alexander  and  Thomson.  This  is  ele- 
mentary aufl  is  in  two  small  volumes.  The  same  great  firm  have  still 
more  recently  published  "  Applieil  Mechanics"  by  Professor  Cot- 
terill.  This  is  a  much  more  complete  treatise  and  may  be  strongly 
recommended.  When  we  see  a  large  book  on  Applied  Mechanics — 
then  because  the  two  branches  are  not  yet  separated  by  well  defined 
boundaries — we  may  expect  it  to  introduce  more  or  less  some 
"  Kinematical  Discussions.''  The  most  complete  treatise  on  Appli- 
ed Mechanics,  assuming  the  old  dual  division,  is  that  by  Dr. 
Weisbach  of  Freiberg.  This  has  (partially)  been  translated  into 
English.  There  are  now  four  volumes  in  the  English  translation. 
The  work  is  entitled  a  "  Manual  of  the  Mechanics  of  Engineering 
and  of  the  Construction  of  Machines."  Here  we  see  the  Sub- 
Division  of  "Applied  Mechanics"  into  two  branches  distinctly 
indicated.  The  volumes  are  published  by  two  different  American 
firms,  but  they  can  all  be  prjcured  through  Messrs.  Triibner 
of  London. 
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THE  MADRAS  HARBOUR: 
Its  Construction,  Destruction,  and  Reconstruction. 

II. 

The  remaining  propt)sal  was  that  made  by  Colonel  Orr 
and  Mr.  DeClosets,  vi:.,  a  breakwater  of  rough  stone  on 
the  principle  of  the  Plymouth  breakwater,  to  be  con- 
structed parallel  to  the  beach,  at  the  distance  of  1,200  yards 
.from  it,  in  a  depth  of  a  little  over  7  fathoms  at  ordinary 
Jo*  water,  and  to  have  a  length  of  2,000  yards.  This 
idea  Wiis  by  no  means  a  new  one  to  Madras  people,  for 
it  was  advoc<Ued  by  the  late  Colonel  Havilaud,  of  the 
Madras  Engineers,  so  long  ago  as  1836,  and  repeatedly, 
by  Captain  Cotton  (afterwards  Sir  Arthur  Cotton,  K.C 
S.L),  who, began  a  work  of  that  nature  near  the  shore  as 
a  shelter  merely  for  boats ;  but  it  had  remained  for  Colo- 
nel Orr  to  bring  the  project  forward  in  a  complete  form, 
and  of  a  magnitude  suited  to  the  wants  of  the  shipping 
frequenting  Madras,  and  the  Committee, with  one  exception, 
entirely  agreed  with  the  arguments  advanced  by  him  in  sup- 
port of  the  principle  involved  in  it.  The  dissenting  member 
was  the  President,  Colonel  Carpendale,  who  considered 
2,000  yards  an  insufficient  length  for  a  breakwater  lying  so 
far  out  to  sea,  and  disbelieving  the  existence  of  silt  in  sus- 
pension in  the  sea  on  that  coast,  or  that  the  loose  sand  was 
conveyed  to  any  considerable  distance  by  the  littoral  cur- 
rents, was  more  in  favor  of  a  closed  harbour  such  as  had 
"been  proposed  by  Mr.  Fraser  and  Mr.  Perkes.  He, 
therefore,  advocated  the  construction  of  an  experimental 
pier,  of  rough  stone  of  large  dimensions,  from  a  point 
800  yards  north  of  the  Railway  terminus,  to  a  distance 
of  500  or  600  yards  in  a  direction  south-east  by  south, 
in  order  to  see  to  what  extent  it  would  arrest  the  sand. 

Though  the  principle  of  construction  first  proposed  by 
Mr.  DeClosets,  next  advocated  by  Colonel  Orr,  and 
adopted  by  the  Committee,  was  that  of  the  Plymouth 
breakwater,  the  conditions  of  the  Madras  Roads  made  it 
possible  to  propose  a  great  reduction  of  sectional  area  as 
compared  with  the  area  of  that  work.  The  principle 
of  construction  is  to  throw  into  the  sea  rough  blocks  of 
stone  just  as  they  are  got  from  the  quarry,  on  the  select- 
ed alignment,  and  then  allow  the  mass  to  take  the 
slopes  which  the  action  of  the  waves  >;ives  it.  These 
slopes.  Colonel  Orr  said,  were  known  from  experience  to 
be  very  moderate  up  to  near  the  level  of  low  water,  but 
from  that  point  upwards  to  be  about  1  in  5.  The  slopes 
which  the  unpitched  rubble  deposit  in  tlie  outer  break- 
water at  Portland  have  finally  assumed  after  years  of 
exposure  to  the  action  of  the  sea,  as  given  by  Mr. 
Greorge  Robertson  in  his  report  on  the  proposals  for  the 
Madras  Harbour  to  be  afterwards  noticed,  the  width  at 
the  top  being  36  feet,  the  height  5  feet  above  high 
water,  the  rise  of  tide  7  feet  6  inches,  and  the 
depth  of  water  about  10  fathoms,  are  as  shown  in 
fig.  a  in  the  annexed  Plate.  The  width  of  base  works  out 
to  311  i  feet. 

Fig.  It  is  the  cross-section  of  the  Plymouth  break- 
water, as  given  in  Colonel  Orr's  Report,  but  the  base 
scales  about  407  feet,  instead  of  only  350  feet  as  stated 
by  him.  The  rise  and  fall  of  tide  is  18  feet.  The 
rise  and  fall  of  sprinj;  tide  at  Madras  is  given  as 
■34  feet  in  the  Admiralty  tide  tables,  but  this  is  said  by 
the  local  authorities  to  be  a  very  extreme  range, 
and  Colonel  Orr  and  the  Committee  took  it  to  be  only  3 
feet,  so  that  the  slope  of  a  breakwater  there  might  be 
jnuch  more  suddenly  steepened  than  at  either  Portland 
or  Plymouth  harbours.  At  Portland  the  natural  steep 
slope  begins  on  the  sea  face  at  135  feet  from  the  edge  of 
the  crest,  and  at  Plymouth  at  about  150  feet.  Mr. 
DeClosets  accordingly  proposed  the  next  section,  fig.  c,  in 
which  the  steepening  of  the  outer  slope  begins  at  15  feet 
below  low  water  mark,  but  is  limited  to  1  in  2.  The 
width  of  base  is  243  feet.  Colonel  Orr,  while  adopting 
Mr.  DeClosets'  proposal  for  a  breakwater  of  rubble,  alter- 
ed the  distribution  of  the   material,   or,  rather,   proposed 


to  attempt  to  do  so,  the  ultimate  shape  of  the  mkss  being 
dependent  on  the  action  of  the  waves.  His  proposed 
"section  is  shown  in  fig.  d. 

He  says  it  differs  from  Mr.  DeClosets'  only  in 
being  suitable  for  a  breakwater  in  7  fathoms  at 
low  tide  instead  of  at  high  tide,  in  having  its  sea 
slope  carried  down  to  low  water  instead  of  to  15  feet 
below  that  level,  and  in  having  its  crest  a  few  feet 
higher  than  Mr.  DeClosets  seems  to  think  necessary. 
The  meaning  of  this  is  not  clear,  for  both  sections  show 
a  depth  of  7  fathoms  at  low  water.  Colonel  Orr's  reasons  for 
the  alteration  were  given  as  follow  : — 

"  It  is,  no  doubt,  more  in  accordance  with  the 
experience  obtained  in  other  quarters  of  the  world  to  con-, 
tinue  the  sea  slope  several  feet  below  low  water ;  but 
believing  as  I  do  that  the  sea  at  Madras  cannot  acquire 
the  power  to  act  with  the  distui-binii  force  which  it  exerts 
in  the  more  exposed  situations  Avhere  opportunities  for 
noting  its  effects  have  been  afforded,  I  am  not  of  opinion 
that  the  seaward  slope  of  a  breakwater  here  need  be 
carried  further  than  low  water,  and  I  think  the  material 
may  bo  better  disposed  in  L'iving  elevation  to  the  crest  of 
the  work,  to  enable  it  to  afford  better  shelter  and  smooth- 
er water  to  the  anchorage  witl)in  it." 

It  will  be  observed  that  the  width  of  base  is  here  re- 
duced to  200  feet,  and  that  the  inner  slope,  as  in  Mr. 
DeClosets'  section,  is  1  to  1  throughout.  This  view  of  the 
power  of  the  sea  at  Madras  is  most  extraordinary,  for  the< 
situation  is  as  exposed  as  it  is  possible  to  conceive,  and 
cyclonic  storms  frequently  reach  the  coast.  And  that  it  was 
a  most  mistaken  one  was  most  signally  proved  when  the  sea 
face  of  the  closed  harbour  which  was  ultimately  adopt-, 
ed  was  knocked  to  bits  by  the  sea  raised  by  only  a  moder- 
ately violent  cyclone.  On  that  occasion  the  rubble  base 
on  which  the  concrete  blocks  of  the  piers  were  founded 
was  scoured  out  from  below  them  in  places  at  a  depth  of" 
22  feet  below  low  water  mark.  Colonel  Orr  thought  that 
the  stones  thrown  in  at  random  within  the  space  marked 
out  for  the  breakwater  would  probably  stand  at  a  slope 
of  45°  to  near  the  level  of  low  water,  and  that  from  that 
point  upwards  the  stones,  in  whatever  manner  they, 
might  be  thrown  down,  would  begin  to  assume  for 
themselves  under  the  action  of  the  waves  a  long  slope 
to  seaward.  The  sea  would  arrange  them  of  itself  in  the 
manner  best  adapted  to  resist  its  force,  and  ultimately, 
after  the  work  had  taken  a  permanent  form,  its  surface 
might  be  finished  off  with  a  covering  of  large  stones 
carefully  packed  on  end,  as  shown  in  his  section.  He 
appears  to  have  thought  it  possible  to  fix  beforehand  the 
ultimate  width  of  the  base  of  his  breakwater — in  other 
words,  that  during  the  flattening  process  no  stones  would 
be  washed  down  to  a  lower  level,  but  all  would  be  washed 
upwards,  and  that  only  the  crests  of  the  waves  would 
have  effect  in  doing  so.  This  must  be  very  far  from 
what  really  takes  place,  and  how  such  a  work  is  construct- 
ed ;  but  we  have  not  space  here  to  go  into  that  ques- 
tion. 

The  Committee,  as  we  have  said,  approved  of  the  main 
principle  of  the  designs  of  Mr.  DeClosets  and  Colonel 
Orr,  but  they  decided  to  continue  the  exterior  slope  of 
5  to  1  to  a  depth  of  15  feet  below  low  water  mark,  as 
proposed  by  the  first-named  engineer,  and  to  adopt  the 
greater  height  above  water,  and  the  wall  on  the  crest 
proposed  by  the  other,  but  they  recommended  that  this 
wall  should  be  built  on  the  outer  edge  of  the  crest  and 
joining  the  exterior  slope  in  a  curve.  This  would  have 
added  from  40  to  50  feet  to  the  width  of  the  base, 
supposing  the  inner  slope  of  1  to  1  to  have  stood,  and  the 
cross-sectional  area  would  have  been  912|  square  yards  or 
8,214  square  feet.  Events  have  however  shown  that  even 
that  base  would  have  proved  insufficient. 

The  cost  of  the  stone  being  by  far  the  heaviest  item 
of  expenditure,  the  source  of  supply  had  to  be  considered 
in  framing  an  estimate  for  the  work,  and  the  comparative 
advantages  of  four  sources  were  considered  by  the 
Committee,  namely,  (1)  Palaveram,  10  miles  from  Madras  ; 
(2)  Sitanagram  in  the  Kistna  district,   240  miles  distant, 
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but  whence  the  stone  could,    according  to  Colonel  Orr,  be 
brought  direct  in    barges    to  the  work;    (3)    Sholiughur 
on  the  south-west  line  of  the  Madras  Railway,  55  i    miles  ; 
and   (4)  Trittauy  on  the  north-west  line  of  the  same  rail- 
way,   oOi    miles  from  Madras.     The  Committee  gave  the 
preference  to  Trittany,  because  it  afforded    the   necessary 
supply  in    a   remarkably  convenient  form  for  economical 
quarrying,   and  because    of   the  superior   quickness   and 
certainty  of  railway  carriage.     The  cost,  per   cubic   yard, 
of    the    stone   from     sites  (1),    (2  ,    and   (4)    deposited 
in  place  in  the  breakwater,  was  estimated  respectively   at 
Rs.  4-15-10,  Rs.  5-1 4-0,  and  Rs.  5-10-0  per  cubic  yard,  taken 
on  the  whole  cost  of  the  work  ;  and  in  adoptim;  a  compara- 
tively  high    priced   stone  the  Committee  had  in  view  not 
only  that  the  cost  of  conveyance    by   rail   from    Trittany 
was  a  certainty,  and  from  the  other  quarries  very  doubtful, 
but  also  that  the  whole  cost  of  carriage,  equal  to  half  the 
amount    of    the    entire  estimated  expenditure,  would,  by 
the  employment  of  the  Madras  Railway   as  the  means    of 
transporting  the  material,  be    in    one    sense    returned   to 
Government,  and   go  to  reduce  by  the  amount  of  profit  on 
that  undertaking  the  Government  guarantee  for  interest. 
The  following  is  the  abstract  of  the  Committee's  estimate 
of  the  cost  of  the  work, — including  the  wall  on  the  crest : — 

Abstract  Estimate. 
1,897,628  cubic  yards   of  stone  quarried  at  Trittany,   conveyed    by 
rail  to  the  end  of  a  pier,  thence    by  barnes  to   the    site  of   the 
breakwater  anci  deposited  at    Rs.    4-9-6  Rs.  87,17,229 

Special  additiotial  rate  of  Re.  1  per  cubic  yard   for  one- 
tenth   of   the  a'ove  ...  ...  ..     1,89,763 

Special   additional  rate  of  Rs.  10  per  cubic  yard  for  the 

sea-wall  ...  -  ••  ..-     1,33,330 

Plant,  tools,  &c.  ...  ...  ...  ...     2,00,000 

Twenty  barges  at  Rs.  4,000  ...  ....  ...        80,000 

Four  steam  tugs  at  Rs.  50,000     ...  ...  ...     2,00,000 

Shipping  pier  ..  ..  ...  -     4,00,000 

Superintendence  Rs.  3,77,460  +  2,50,560,  say  ...     7,00,000 

1,06,20,325 


But  they  do  not  seem  to  have  been  very  confident  of 
its  sufficiency,  for  they  afterwards  remarked  that  as  there 
was  no  example  of  quarrying  on  the  scale  that  would  be 
necessary  for  the  breakwater  in  any  part  of  the  Madras 
Presidency  extensive  operations  would  be  necessary  be- 
fore the  actual  working  rate  could  be  established,  and, 
bearing  in  mind  various  contingencies,  they  thought  it 
not  improbable  that  in  practice  Rs.  2  per  cubic  yard 
would  more  accurately  represent  the  cost  of  the  stone 
loaded  on  trucks  at  the  quarry  than  Re.  1,  the  rate  assumed 
in  their  estimate.  And  they  also  thought  it  very  doubt- 
ful whether  they  had  correctly  estimated  the  time  over 
which  the  delivery  of  the  stone  would  extend.  The  railway 
authorities  could  indeed  undertake  to  deliver  1,000  cubic 
yards,  or  2,000  tons,  of  stone  daily,  and,  taking  235  work- 
ing days  in  the  year,  at  that  rate  the  total  quantity 
ought  to  be  deposited  within  8  years  after  the  completion  of 
the  shipping  pier  which  would  have  to  be  specially  con- 
structed ;  but  this  involved  the  ability  on  the  part  of  the 
quarry  establishment  to  load  that  quantity  daily. 
On  the  whole,  the  Committee  recommended  the  Govern- 
ment to  be  prepared  for  the  possibility,  if  not  probability 
of  their  estimate  being  exceeded  by  perhaps  25  per  cent., 
that  is,  of  the  total  cost  rising  to  IJ  millions  sterling. 
We  are  not  here  concerned  with  the  financial  part  of  the 
project,  into  which  the  Committee  went  very  fully,  and 
will  only  mention  that  they  satisfied  themselves  that 
the  existing  amount  of  trade  would  yield,  from  a 
rate  of  one  per  cent,  on  the  imports  and  exports,  and  from 
port-dues,  an  income  of  Rs.  7,28,750,  or  between  5  and 
6  per  cent,  on  the  maximum  cost  of  IJ  millions  sterling. 
The  Committee  said  nothing  about  the  military  part  of 
the  question,  but  in  calculating  the  amount  of  stone  that 
would  be  required  they  allowed  for  sites  of  batteries 
to  be  erected  at  each  end  of  the  breakwater. 

The  Government  of  Madras  approved  of  the  report  of 
the  Committee  in  every  particular,  but  without  noticing 
the  uncertainty  as  to  the  cost  of  the  work.  And  they  re- 
solved to  submit  the    project  to  the  Government  of  India 


with  a  request  that  the  Secretary  of  State  might  he  mov- 
ed to  send  out  a  thoroughly  qualified  marine  and  har-r 
hour  engineer  to  examine  and  report  on  the  feasibility 
of  improving  the  port  by  the  construction  of  a  breakwater, 
or  in  such  other  way  as  might  appear  to  be  most  practic 
cable.  In  future  articles  we  shall  show  that  the  expert 
sent  out  by  the  Secretary  of  State  fully  approved  of  the 
construction  of  a  breakwater,  and  endeavour  to  trace  how 
nevertheless  a  closed  harbour  came  to  be  adpoted,  with, 
so  disastrous  a  result. 


COLOMBO  WATER-SUPPLY. 

The  Maligakanda  Rkservoir. 

The  Reservoir  in  connection  with  the  Water  Works  of 
Colombo  was  observed  to  crack  when  being  filled  in 
October  1885,  since  which  time  they  have  been  repairing 
it.  On  the  16th  February  last  they  were  filling  it  again, 
and  when  the  38  feet  level  had  been  attained  (i.  <•.,  within 
\\  feet  of  being  full)  other  cracks  were  seen  to  appear,  and 
the  water  rushed  out  in  considerable  volume, — the  torn 
and  jagged  channels  in  the  laterite  hillside  bearing  wit- 
ness to  the  force  of  the  burst.  The  sluice  was  opened  to 
relieve  the  pressure,  but  soon  a  loud  explosion  followed — 
meaning  total  or  irretrievable  failure. 

The  Reservoir  is  constructed  of  concrete    on    the  top  of 
the  Maligakanda  hill  and  was  intended  to    hold  40  feet  of 
water.  With  this  depth  the  weight  to  be  carried  by  struc- 
ture and  foundations  is  —  ; 
Walls                 ...     31-37     cwt.     per.      sq.  ft. 
Columns            ...     39            „         „           „ 
Floor  area         ...     22^          „         „           „ 
The  Reservoir  is  excavated  on  the  top  of  the  hill  to  a 
depth   of  8   to    16  feet,  giving  an  average   of  1 1 1  feet, 
and   the    weight   of  material  removed  averages  10^  cwt; 
per  sq.  ft.  of  area.  The   additional   loads   thus   placed  on 
the  foundations  are —                                                            ' 
Walls    20i  to  28|  cwt.  per.    sq.  ft.. 
Column  bases    28|-          „           „ 
Floor  area          12             „           „ 
When  the  first  accident  occurred  in  October  1885  with 
24  ft.  3  in.  of  water  the  loads  carried  due  to  water   were 
about  9  cwt.   per  sq.  ft.  less  than  above.     The  hill  itself 
has  bejn  carrying  its  own  weight  of  some  70  to   80   cwt. 
per   sq.    ft.    for  centuries  and  the  material  of  which  it  ia 
composed  must  therefore  be  capable  of  distributing  that 
strain.     The  water    was  first  turned   into   the   Maliga- 
kanda  Reservoir   at   the   end   of   September  and  on  the 
morning  of  the  16th  of  October    a  crack    took   place  in 
the  angle   of    the   S.-E.    wall  when  there  was  a  depth  of 
24  ft.  3  in.  of  water  inside.      On  emptying  the   reservoir 
an  examination  showed  that  besides  the   break    through 
the    S.-E.  angle,  the  N.-E.  angle  was  also  slightly  cracked 
on  the   inside — that   the   inside   floor   lining  was          k- 
ed  along  the  foot  of  the  E.  wall,   along   the   foot              3 
benching   in  front  of  the    S.  wall    and    diagonally            1 
places  across  the  S.-E.   corner  of  the  reservoir;  this  k 
area    including    within    it    six  of  the  columns  supporting 
the  roof     The  S.  wall  and  these  six  columns   were,  how- 
ever,  untouched   and  left  perfectly  sound   as  well  as  the 
remaining  115  columns  as  also  the  whole  of  the  rest  of  th^ 
reservoir  whose  inside  area  is  |th  of  an  acre. 

An  examination  of  the  gauging  shows  that  for  two  days 
previous  to  the  break  of  the  E.  wall  on  16th  October  1885 
water  had  been  escaping.  This  could  only  have  been 
through  the  cracks  of  the  floor,  and  it  follows  that  the  soak-- 
ing  of  the  water  under  the  foot  of  the  wall  so  far  softened 
the  ground  that  at  the  end  of  two  days  a  slight  seitle-f 
ment  took  place  which  produced  the  cracks. 

These  cracks  were  in  no  place  wider  at  the  lip  on  the 
surface  than  the  point  of  a  knife,  while  in  the  mass  of  con- 
crete of  both  the  1 2"  floor  lining  and  of  the  walls  they  exist- 
ed as  mere  lines  of  fracture  without  any  width  or  space,  thus 
showing  that  no  sliding  or  movement  of  a  measurable 
extent  had  taken  place.  Previous  to  the  accident  of  16th 
October  1885  the  walls  had  been  standing  for  17  months 
and  the  columns  for   4  to  8   months,  with    the  full  loads 
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upon  them  without  any  sign  of  weakness  or  settlement. 
Since  that  accident  they  have  been  standing  (as  tested 
by  measurement  and  levels)  without  alteration  for  a 
further  term  of  16  months,  although  the  E.  wall  had 
been  cracked  in  the  angles. 

It  is  therefore  evident  that  the  ground  is  not  in  itself 
liable  to  subsidence  or  compression  under  these  loads. 
The  foundations  were  thus  carryin?  a  load  2i  times 
greater  than  that  on  the  fltx)r  lining  when  the  failure  took 
place.  The  cracks  and  splits  in  the  floor  lining  started  in 
the  angle  of  the  lining  at  the  foot  of  the  benching,  9  ft. 
in  front  of  the  S.  side  wall  at  or  near  the  junction  angle 
with  the  E.  wall,  and  it  is  probable,  says  Mr.  A.  W  Burnett, 
the  Resident  Engineer,  that  the  cross  strains  at  this  angle 
brought  into  action  by  the  pressure  of  the  water  started 
the  failure  in  the  lininjr. 

The  repairs  proposed  to  remedy  the  damage  consisted  of 

(A)  the  repair  of  the  E.  wall. 

(B)  „         „      „     „     flooring. 

(C)  „         „      „     „  „        and  strengthening  of 
the  junction  between  floor  and  wall. 

(D)  the  strengthening  of  the  comers  of  the  reservoir 
by  rounding  or  filling  in  the  angles. 

This  work  was  commenced  in  May  and  finished  in  No- 
vember last  and  the  water  again  turned  in  on  loth  De- 
cember, but  the  reservoir  was  emptied  again  in  consequence 
of  irregularities  appearing  in  the  gauging.  On  examining 
the  inside  horizontal  lines  hair  cracks  or  strains  were  found 
in  the  cement  facing  of  the  curved  concrete  footings  to  the 
E.  N.  and  W.  walls  and  a  line  of  crack  or  fracture  in  the 
same  position  along  the  S.  side,  the  strain  and  cracks 
being  from  2  to  4  feet  in  fi-ont  of  the  face  of  the 
•wall  and  the  same  height  above  the  floor.  The  crack 
along  the  footing  of  the  S.  wall  was  deflected  off  by  the 
rounded  angles  of  the  reservoir  at  each  end  and  thrown  up- 
wards and  acrossthe  anglesforabout  two-thirds  of  the  height. 
The  horizontal  lines  of  strain  on  the  other  walls  were 
thro^vn  out  altogether  at  the  rounded  angles  of  the  reser- 
voir with  the  exception  of  one  side  of  the  N.  W.  angle 
where  just  the  faintest  indication  of  strain  was  visible 
from  5  to  6  feet  in  height. 

The  whole  of  the  rest  of  the  reservoir  was  quite 
sound. 

Referring  to  the  works  of  repair  (A)  and  (B)  are  thus 
Bucceasiul.  The  repair  (D)  of  the  E.  wall,  including  the 
delicate  operation  of  cutting  through  the  wall  35  ft. 
high  and  25  ft.  thick  with  the  under  cutting  and 
under  pinning  and  making  it  good  with  new  concrete, 
could  not  have  been  accomplished  if  there  had  exist- 
ed any  defect  in  the  original  work  on  the  foundation 
on  which  it  is  placed,  and  is  in  itself  no  inconsiderable 
feat  to  those  who  may  appreciate  the  difiiculties  and  risks 
attending  such  an  operation. 

The  whole  of  the  floor  area(B)  ^th  of  an  acre  is  now 
perfectly  sound  and  good  as  are  also  the  columns  and 
arching. 

It  is  in  the  curved  footings  and  junction  between  floor 
and  walls  that  the  present  strain  has  taken  effect,  showing 
moet  along  the  S.  side  towards  the  level  ground  and  least 
along  the  E.  side  where  the  wall  was  before  broken. 
The  filling  of  the  corner  angles  has  thrown  out  the  strain 
in  the  footings  of  the  walls  adjoining  them.  Three  of  the 
four  objects  in  view  in  the  late  repairs  have  thus  been 
obtained. 

The  strains  shewn  in  the  footings  have  now  been  traced 
out.  Nearly  the  whole  of  these  affect  only  the  neat  cement 
facing  from  i"  inch  to  |"  inch  in  depth,  the  concrete  below 
being  untouched. 

In  sfjme  few  places,  and  on  the  S.  side  to  a  greater 
extent  than  elsewhere,  the  lining  up  of  the  concrete  under 
the  cement  facing  has  been  affectxid  with  the  cement,  the 
greatest  extent  being  from  2  to  3  inches  in  depth,  the 
solid  bulk  below  being  as  far  as  it  is  possible  to  toll 
perfectly  sound  and  untouched,  no  trace  of  crack  or  fracture 
can  be  found.  The  loss  of  water  which  took  place  when  30 
feet  depth  was  reached  was  thus  due  to  percolation  into 
the   bulk  of  the  concrete  and  possibly  through  it— owing 


to  the  great  pressure   after  the   sudden    fracture    of  the 
rigid  cement  facing. 

The  effect  of  the  strain  has  occurred  just  at  the  point 
in  the  carved  footing  where  the  change  from  vertical  to 
horizontal  pressure  is  most  acute  and  is  partly  due  to  the 
self-contained  strain  in  the  rigid  cement  facing  and  partly 
by  the  tension  caused  by  the  lowering  of  the  tempera- 
ture internally  through  the  cooling  effect  of  the  water. 
The  cracks  would  thus  be  due  to  the  cross  pressure  of  the 
water  on  the  cement  skin  already  in  strain  in  itself  and 
the  rigid  cement  would  break  while  the  mass  of  concrete 
would  be  able  to  meet  and  distribute  the  strain  without 
fracture. 

With  the  exception  of  this  surface  strain  in  the  foot- 
ings the  whole  work  is  perfectly  sound.  The  walls  and 
columns  have  been  carrying  their  load  for  some  2  to  2^ 
years  and  the  floor  area  inside  has  been  tested  at  the 
column  bases  on  121  equidistant  areas  of  28  sq.  feet  each 
with  loads  from  40  to  more  than  50  per  cent,  greater 
than  it  will  have  to  bear  with  the  full  depth  of  water  to 
meet  the  surface  strain  in  the  rigid  cement  facing  of  the 
footings.  The  area  on  which  the  strain  has  developed  was 
lined  over  with  asphalte.  In  laying  the  asphalte  Mr.  Bur- 
nett proposed  to  groove  out  the  horizontal  line  of  strain 
and  two  paralell  ones  above  and  below  so  as  to  cut  off  and 
break  up  the  continuous  face  strains  in  the  cement  and 
to  allow  of  the  slight  self  adjustment  shown  to  be 
necessary  to  take  place  between  the  hollow  grooves. 
At  the  same  time  these  grooves  act  as  ties  to  hold  the 
concrete. 

The  capacity    of  tne  Reservoir  as  at  first  designed  was 
8,500,000  gallons  ;  as  first  completed  8,900,000  ;  and  as  it 
is  now  8,600,000. 

Cost.  Rs. 

Purchase  of  Maligahakanda  Estate,  24J 

acres,  Rs.  70,000, 3^  acres  Required...      10,000 
Cost  of  works  up  to  October  1885     ...    347,128 
„       repairs  and  sundries  to  Decem- 
ber 1886  ...  ...      68,726 

„      repairs  now  in  hand  ...        2,200 


Total 


4,28,054 


F.  W.  Thomson,  b.e.,  m.lc.k.i. 


THE  LIVING  EARTH ; 

(Continued  from  last  inaue.) 
A  Lecture  delivered  at  Dacca, 
By  a.  Ewbank. 
As  another  illustration  of  the  life  that  dwells  in 
nature,  let  us  briefly  consider  earthquakes.  The  pecu- 
liar terror  of  an  earthquake  lies  mainlj^  in  the  suddenness 
of  its  approach.  Volcanic  eruptions  are  usually  preceded 
by  vast  rumblings,  or  jets  of  steam  or  other  unmistake- 
able  tokens.  Hurricanes  and  cyclones  in  like  manner 
have  heralds  that  announce  their  coining.  But  with  an 
earthquake  there  are  no  premonitory  symptoms.  The 
great  earthquake  which  took  place  at  Lisbon  in  the  year 
1755,  found  the  people  engaged  in  their  ordinary  occupa- 
tions. All  the  shocks  were  over  in  about  five  minutes. 
The  first  shock  lasted  about  six  seconds.  In  that  brief 
space  of  time  most  of  the  houses  had  been  thrown  down 
and  thousands  of  men,  women  and  children  crushed  be- 
neath the  ruins.  At  times  the  ocean  lends  fresh  terrors 
to  the  scene.  Thus  at  Lisbon  a  wave  of  water  over  fifty 
feet  high  rushed  in  among  the  houses  and  covered  what 
still  remained.  In  the  Island  of  Jamaica  on  a  different 
occasion  two  thousand  five  hundred  houses  were  buried  in 
three  minutes  under  thirty  feet  of  water.  Recent  delicate 
.scientific  experiments  have  discovered  the  fact  that  the 
surface  of  the  land  is  never  absolutely  at  rest  for  more  than 
thirty  hours  at  a  time.  Thus  those  great  earthquakes 
which  make  epochs  in  history  are  merely  extreme  cases  of 
forces  that  seldom  sleep. 

It  might  perhaps   be  thought  that  those   earthquake 
waves,  such  as  that  which  passed  over  Dacca  less  than  a 
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year  ago,  are  merely  temporary  in  their  nature — that  they 
are  like  the  billows  of  the  sea  which  when  they  have  pre- 
sently come  to  rest  have  left  no  change  of  level.  Usually 
however  these  earth  tremblings  do  seem  conTiected 
with  changes  of  level.  About  a  hundred  and  thirty  years 
ago  it  occurred  to  a  Swedish  astronomer  named  Celsius 
to  examine  tlie  truth  of  a  common  belief  that  the  waters 
of  the  Baltic  Sea  were  gradually  diminishing.  Old 
men  pointed  out  to  him  places  over  which  in  their 
childhood  the  sea  used  to  flow,  but  which  at  the 
time  of  the  inquiry  were  never  reached  by  the  waters. 
How  was  the  point  to  be  examined  ?  Clearly  all  that 
was  necessary  was  to  mark  upon  sand  or  cliff  the  present 
level  of  the  waves.  This  he  did,  and  by  watching  for 
about  fifteen  years,  he  was  enabled  to  shew  that  the 
waters  were  sinking  at  the  rate  of  one  yard  in  every 
hundred  years.  You  will  understand  that  if  a  cliff  stands 
vertically  in  the  water  one  fresh  yard  of  its  surface  would 
in  that  case  become  exposed.  On  the  other  hand,  a 
sloping  shore  would  be  uncovered  to  a  greater  distance 
according  to  the  slightness  of  the  slope.  For  example,  a 
moderate  and  not  unusual  slope,  might  yield  fifty  yards 
of  fresh  coast.  When  the  Swedish  astronomer  had  thus 
definitely  ascertained  a  change  of  level  he  began  to 
reason  upon  his  observations.  The  Baltic  Sea  has  free 
and  open  communication  with  the  North  Sea  and  the 
English  Channel  and  thus  with  the  Atlantic  and  Pacific 
Oceans.  If,  therefore,  the  waters  of  the  Baltic  had 
simply  suffered  diminution — as  by  example  from  evapo- 
ration—it is  clear  that  a  fresh  influx  of  water  from  those 
seas  and  oceans  would  cause  a  readjustment  of  the  level. 
As  the  total  mass  of  water  on  the  earth  is  practically  con- 
stant we  should  not  expect  permanent  alterations  of  the 
level  in  any  bay  or  gulf.  How  then  should  we  explain 
the  undoubted  fact  that  the  level  of  the  coast  line  of  the 
Baltic  was  actually  changing  ?  Simply  by  the  fact  that 
the  land  was  rising  and  not  the  waters  sinking. 

When  matters  had  reached  this  interesting  stage  the 
Swedish  clergy  rushed  in  and  endeavoured  to  stifle  the 
inquiry.  They  argued  that  such  movements  of  the  earth's 
surface  were  nowhere  admitted  in  certain  writings  which 
regulated  their  religious  belief.  They  therefore  accused 
the  Swedish  astronomer  of  gross  impiety  to  heaven. 
The  matter  was  brought  by  them  under  the  notice  of 
the  Swedish  Parliament  with  a  view  to  obtain  his  con- 
demnation and  punishment.  The  clergy  had  their  represen- 
tatives in  this  Parliament  and  they  worked,  moreover, 
on  the  superstitious  fears  of  the  more  ignorant  of  the 
people.  But  as  it  happened  there  was  still  some  sanity 
left,  among  the  population.  The  Parliament  by  an  over- 
whelming majority  declared  itself  unfit  to  control  the 
investigations  of  science.  The  annoyance  to  the  Swedish 
astronomer  being  thus  declared  not  only  absurd  but 
illegal,  his  investigations  could  be  resumed.  Then  it  wa-s 
found  that  the  whole  peninsula  of  Norway  and  Sweden 
was  in  slow  but  constant  motion.  It  was  in  fact  turning 
about  a  line  in  its  surface,  so  that  while  one  part  was 
rising  out  of  the  water  another  was  gradually  being  sub- 
merged. 

Finally,  it  has  been  found  that  similar  changes  have 
occurred  and  are  occurring  in  different  parts  of  the  world. 
Thus  England  in  a  far  pa.st  was  joined  to  the  continent 
of  Europe.  In  like  manner  the  countries  round  the 
Mediterranean  have  suffered  entensive  changes.  Towns 
which  originally  were  built  on  the  coast  have  been  left 
far  inland.  Slow  indeed  may  be  these  changes,  but  are 
they  the  less  mighty  ?  As  the  violent  spasmodic  action  of 
a  volcano  is  to  the  never-restincr  forces  which  are  bearing 
our  mountains  to  the  sea,  so  the  terrible  changes  wrought 
by  earthquakes  dwindle  into  insignificance  compared 
"with  those  other  and  wide-spread  energies  which  lift  this 
earth  on  which  we  tread,  slowly  from  the  bosom  of  the 
deep. 

On  one  result  of  these  changes  we  may  for  a  moment 
dwell.  The  Mississippi — the  "  father  of  waters — "  takes  its 
course  from  north  to  south.  Like  all  rivers  it  is  just  so  much 
•water  running  down  hill.     If  now  the  surface  of  the  hill  is 


slowly  rotated  as  the  motion  of  my  hand  represents,  it 
follows  as  a  natural  consequence  that  the  direction  of  the 
current  will  be  changed.  If  the  western  part  of  its 
neighbourhood  is  rising  while  the  eastern  neighbourhood 
is  sinking,  it  seems  that  the  nver  by  little  and  little  will 
shift  its  course  to  the  east.  Such  in  fact  is  the  movement 
of  the  country  drained  by  the  Mississippi  and  the  great 
river  alters  its  course  in  the  manner  that,  theory  prescribes. 

Another  very  interesting  change  in  the  channel  of  a 
river  must  not  be  left  unnoticed.  Lot  us  suppose  that  a 
large  globe  made  of  wood  or  of  any  other  material  is  so 
poised  as  to  be  capable  of  spinning  about  its  vertical  dia- 
meter. The  summit  of  this  globe  we  may  call  its  north 
pole  and  its  lowest  point  we  may  call  the  south  pole. 
Thus  a  slow  rotation  about  the  vertical  diameter  represents 
that  spinning  motion  of  our  earth  which  gives  us  one  day 
and  one  night.  As  we  stand  looking  at  the  globe  slowly  re- 
volving, let  the  motion  be  such  that  any  particular  point 
on  the  surface  comes  into  sight  on  our  left  hand  and  after 
describing  a  portion  of  a  circle  disappears  on  the  right 
hand  owing  to  the  globe  being  opaque.  Let  us  define 
this  direction  of  the  motion  by  saying  that  each  point 
on  the  surface  of  the  globe  is  carried  eastwards  by  the 
spin.  Let  the  motion  of  the  globe  be  now  stopped.  Let  us 
pour  water  in  a  very  thin  stream,  or  in  discontinuous 
drops  which  do  not  rapidly  follow  each  other.  Let  each 
drop  fall  on  one  and  the  same  point  of  the  globe's  surface. 
Let  this  point  be  near  the  north  pole,  but  not  exactly  at 
it.  Each  drop  will  commence  to  move  down  the  surface 
and  the  line  taken  by  one  drop  will  be  exactly  the  same 
as  that  taken  by  any  other  drop.  Each  drop  therefore 
adds  itself  to  its  predecessors  and  <a  thin  stream  which 
we  will  call  a  river,  trickles  down  towards  the  equator. 
This  river  moves  in  what  we  call  a  meridian,  or  we 
may  say  that  its  course  is  always  due  south.  After  the 
drops  have  fiiUen  for  some  considerable  time,  we  may 
suppose  that  the  river  has  worn  for  itself  a  regular 
and  visible  channel,  cut  out  of  the  surface  of  the 
globe.  The  channel  being  thus  established  and 
being  so  deep  that  the  surface  of  the  water  in  it  is 
slightly  lower  than  the  surface  of  the  globe  on  either 
side,  let  us  give  again  to  the  globe  that  same  revolving 
motion  from  West  to  East,  which  it  had  formerly.  There 
will  be  a  tendency  for  the  water  in  the  river  to  desert  its 
already  cut  channel.  It  will  tend  to  leave  the  channel 
and  travel  westwards.  In  other  words  it  will  tend  to  be 
left  behind  by  the  revolving  globe.  The  channel  being 
a  part,  so  to  say,  of  the  solid  globe  will  move  with 
it.  ^  The  water  not  being  actually  fastened  to  the 
solid  globe  tends  to  keep  its  original  movement,  which 
was  downwards  and  which  was  not  to  the  left  or 
right.  In  keeping  such  truly  downward  motion  it 
would  seem  by  comparison  with  the  channel  and 
the  banks  of  the  river  to  be  tiying  to  move  west- 
wards. Instead  of  pressing  on  the  sides  or  banks  with 
equal  force  as  it  did  when  the  globe  was  at  rest, 
it  will  now  press  on  the  west  bank  more  strongly  than 
on  the  east  bank.  The  consequence  is  that  it  will  gradu- 
ally cut  into  this  bank.  As  it  cuts  into  this  bank, 
it  will  gradually  desert  its  old  east  bank,  and  if  we 
suppose  this  process  continued  for  a  very  long  time  and 
then  the  drops  of  water  discontinued  and  the  globe 
brought  to  rest,  we  can  examine  the  nature  of  the  new 
channel.  Instead  of  being  a  meridian  circle  of  the 
globe,  it  will  now  shew  a  curved  line,  which  continually 
has  a  direction  west  of  due  South.  A  man  or  an  insect 
walking  down  this  channel  is  always  changing    longitude. 

Now  the  earth  has  a  constant  rotation  about  its 
polar  axis.  There  are  rivers  which  in  part  of  their 
course  run  nearly  due  south.  They  have  in  past 
times  cut  into  the  beds  in  which  they  at  present  are 
moving.  _  Such  a  river  when  it  is  running  due  south 
and  is  in  the  northern  hemisphere,  behaves  in  just 
such  a  way  as  our  wooden  globe  illustrated.  The  west- 
ern bank — called  the  right  bank  by  a  man  who  is  going 
down  stri'ara — is  gradually  luidermined  by  the  increased 
water  pressure.    The  soil   thus  falling  into  the  river  and 
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that  material  which  from  other  agencies  is  brought 
into  the  water,  may  partly  settle  in  the  eastern  (or  left) 
bank,  which  the  waters  are  grudnally  deserting.  Thus  by 
slow  degrees  the  bod  of  the  river  is,  as  it  were,  laterally 
shifted.  This  cutting  into  the  west  bank  tends  to  make 
the  bank  precipitous,  i.e..  to  make  the  water  deep  close 
into  the  west  side.  The  eastern  bank  having  once  been 
in  mid-channel,  and  having  only  received  deposits  from 
the  soil  carried  in  suspension  by  the  current,  is  naturally 
low  and  nearly  level.  When  therefore  by  heavy  rains  or 
other  causes  the  volume  of  the  waters  in  the  river  is,  for 
the  time,  greatly  increased,  the  river  ea.sily  resumes  its 
sway  over  its  old  domain.  Thus  it  is  not  desirable  to  build 
hou.ses  on  the  low-lying  east  bank.  On  the  other  hand,  if 
houses  are  built  close  to  the  river  on  the  west  bank 
(where  the  water  is  deep  and  tlierefore  is  convenient  for 
commerce),  the  foundations  of  the  hovises  are  gradually 
undermined,  and  inch  bj'  inch  these  houses  are  claimed 
by  the  ever-advancing  waters. 

Similar,  but  not  identical ,  results  are  seen  when  a 
river  in  the  northern  hemisphere  runs  due  north,  or 
when  in  the  southern  hemisphere  it  runs  due  north 
or  due  south.  The  mathematician  readily'  brings  the 
four  crises  iindcr  the  operation  of  one  general  law  and 
he  understands  that  even  where  the  course  of  a  river  is 
not  exactly  north  ori  exactly  south  corresponding  effects 
must  still  follow,  although  in  a  less  degree. 

Thus  in  Europe  the  river  A'ol.  a  during  the  last  two 
hundred  years  has  notably  changed  its  course.  In  that 
time — comparatively  short  if  we  think  of  the  whole  age  of 
the  earth — the  great  river  has  successively  hollowed  out 
for  itself  fresh  beds  tendini:  more  and  more  to  the  west. 
Twenty-three  towns  which,  in  ignorance  of  this  law  of 
rivers,  had  been  bui't  on  its  western  bank  have  been  slowly 
demolished  house  by  house  and  street  by  street.  Similar 
changes  have  been  noticed  in  the  Danube.  In  Persia  the 
Euphrates,  and  in  this  country  the  Indus  exemplify  the 
the  same  great  law. 

There  are  rivers  that  divide,  as  it  were,  their  existence 
between  the  day  and  the  night.  For  part  of  their  course 
they  flow  on  the  surface  of  the  earth  and  render  service  to 
man.  They  then  disappear  in  some  abyss  to  continue  their 
journey  where  man  may  never  follow.  Occasionally  how- 
ever they  appear  once  more  and  thus  permit  their  sub- 
terraneous travels  to  become  the  subject  of  inquiry.  Thus 
in  France  a  stream  called  the  Bandiat  pours  its  waters 
into  several  abysses.  By-and-by  the  waters  issue  again ; 
flowing  slowly  out  of  a  deep  cave  beneath  a  vertical  clifit'! 
When  the  waters  are  thus  reunited  the  stream  takes  a  new 
name — the  Touvre — and  it  flows  into  a  stream  called  the 
Charente. 

When  a  subterranean  stream  makes  its  first  appearance 
at  the  surface  of  the  earth  we  give  it  the  name  of  a  spring. 
Springs  are  often  described  as  being  the  sources  of  rivers. 
But  when  we  follow  up  a  river  to  what  we  call  its  source, 
its  birthplace  is  not  reached.  For  mile  after  mile  in  utter 
darkness  it  has  followed  its  winding  path  and  the  spring 
is  but  that  bend  in  its  course  which  lifts  it  to  the  light 
of  day. 

Such  a  spring  may  collect  tribute  from  many  hun- 
dreds of  square  miles  and  at  times  it  may  pour  forth 
such  a  volume  of  water  as  flows  past  London  or  Paris. 
But  though  few  springs  attain  to  such  dimensions  and 
though  most  indeed  are  small,  they  are  not  the  l(;ss 
lovely.  In  the  Himalayas  we  are  struck  with  a  mas- 
fcive  sublimity  as  we  gaze  on  those  giants  of  the  earth. 
But  in  the  tiny  fountain  there  dwells  a  tender  attrac- 
tiveness— a  most  delicate  beauty. 

Welling  up  in  some  quiet  valley  it  flows  rippling 
through  a  meadow  of  verdure,  to  which  its  own  presence 
brings  life.  Need  we  wonder  if  the  Greeks— those  poets 
of  the  world — have  discovered  in  some  slight  rivulet,  a 
nymph  engaged  in  bathing  flowers  meant  for  the  gar- 
land of  a  (iofldess  ?  Or  if  another  rivulet  springing  from 
the  mountain  side  glances  brightlj;  in  the  sunshine,  as 
it  takes  a  leap  to  the  valley  below,  is  it  not  successfully 
escaping    from    those   overhanging  rocks   that   strive  to 


overwhelm  it  ?  If  we  ask  oui-selves  why  in  the  presence 
of  a  tiny  fountain  we  are  touched  with  so  tender  an 
interest — it  may  be  from  the  mystery  of  its  birth.  It 
comes  to  us  a  whispered  message  from  the  hidden  life 
in  nature.  Of  that  life  we  also  are  partakers,  and  what 
is  all  life  but  a  mystery  ? 

My  task  is  ended.  I  have  brought  before  you  some  of  the 
features  of  this  the  Living  Earth.  Others  not  less  won- 
derful remain  untold.  Some  of  them  would  need  a  more 
technical  treatment  than  is  suited  to  the  present  audi- 
ence. Those  features  which  I  have  chosen,  it  has  been  my 
endeavour  to  make  at  once  intelligible  ;ind  attractive.  I 
remember  that  when  I  was  a  schoolboy  there  was  no- 
thing that  I  hated  so  much  as  a  lesson  in  Geography. 
But  Geography  in  those  days  was  more  repulsive  than  at 
present.  Possibly,  gentlemen,  some  of  you  used  to  feel 
exactly  as  I  did.  And  when  you  entered  the  room  this 
evening  and  saw  all  these  maps  on  the  walls  you  felt  your- 
selves once  more  in  the  presence  of  an  instrument  of  tor- 
ture, from  which  at  the  time  of  your  leaving  school  you 
thought  you  had  for  ever  escaped.  It  was  then  with  gloomy 
anticipations  that  you  submitted  to  the  lecture.  May  I 
venture  in  tliis  ease  to  express  a  hope  that  your  worst 
fears  have  not  been  realised  ? 

[This  lecture  is  here  puljlished  for  the  first  time,  though  it  was 
delivered  alx)ut  ten  years  ago  to  a  Literary  Society  in  Dacca.  For  the 
airangement  and  presentation  of  tlie  subject  the  lecturer  is  respon- 
sible. But  the  mere  facts  may  be  found  in  most  large  works  on  Physi- 
cal Geography.  The  best  studies  in  this  subject  are  found  in  the 
writings  of  M.  ElistSe  Reclus. — A.  E.] 


MYSORE  PROVINCE. 
(Exvrestbj  for  Indian  Engineering.) 

Some  information  re^arflins;  Public  Works  in  Mysore — which, 
since  the  recent,  visit  of  Lord  Duflerin,  is  looked  upon  as  the 
model  Native  State — will  not  be  out  of  place  in  tlie  columns 
of  your  Joiiivnl,  which  is  looked  up  to  in  these  parts  as  an 
authority  on  Professionol  mat'ers,  and  will  give  your  readers 
an  idea  of  hosv  things  are  carried  out  in  M}'Sore.  Durinj;  the 
current  official  j'ear — 1886-8" — the  sum  total  sanctioned  for 
Provincial  and  District  Roads  is  Rs.  4,16,950.  The  length 
of  the  class  called  "Provincial  "  roads  is  1,068  miles,  and  the 
rate  allowed  for  maintenance  and  up-keep  varies  from  Rs.  84 
to  Rs.  337  per  mile  per  annum.  The  "  District"  roads  total  a 
length  of  3,600  miles,  and  the  average  rate  for  Upkeep  is 
Rs.  58.  Considering  tlie  lowness  of  this  figure  it  is  creditable  to 
the  Department  that  the  District  roads  are  in  such  good 
condition ;  but  labour  and  material  are  cheap.  No  kunker 
is  used  on  the  District  roads,  the  principal  material  is  gravel 
which  can  be  had  in  most  parts  along  the  side  of  the  road 
and  forms  a  very  good  crust  for  fair  weather  traffic. 

For  Irrigation  works  the  total  grant  allotted  is  Rs.  5,10,800, 
and  it  is  not  improbable  that  this  figure  will  be  exceeded,  as 
during  the  year  increased  attention  has  been  given  to  the 
restoration  of  tanks  and  channels,  the  improvement  of  others, 
and  to  commencement  of  new  projects.  Mysore  being  purely 
an  agricultural  province  its  revenue  is  mainly  dependant  on 
the  facilities  offered  to  the  ryots  for  cultivation,  and  as  the; 
water-supply  for  rice,  sugarcane,  <kc.,  is  dependant  on  the 
storage  capacity  of  tlie  numerous  tanks  scattered  all  over,  it 
behoves  the  D.  P.  W.  to  see  that  the  tanks  are  in  good 
order  and  otherwise  brought  up  to  a  standard  of  safety.  It 
is  curious  to  note  here  tliat  in  the  early  part  of  the  century, 
under  the  regency  of  the  Dewan  Puruya — a  name  still 
venerated  in  Mysore — a  sum  of  31A  lacs  was  devoted  to  irriga- 
tion works,  And  the  greater  part  of  this  was  absorbed  in  the 
repair  of  old  tanks  and  channels,  the  majority  of  wliich  had 
fallen  into  a  ruinous  condition  during  the  reigns  of  Hyder 
and  Tippoo.  The  remains  of  a  canal — known  as  Puruya's 
nullah — are  to  be  seen  and  traced  to  this  day  at  Mysore.  The 
object  of  this  canal— on  wliich  upwards  of  15  lacs  of  rupees 
were  spent — was  to  convey  the  holy  .waters  of  the  Kaven  into 
Mysore  and  thence  to  Nangengoiie,  where  there  is  a  famous 
Hindu  temple  and  several  holy  shrines  ;  but  it  failed  in  its 
intention  and  the  canal  was  never  finished.  The  idea,  how- 
ever, of  bringing  the  Kaveri  water  into  Mysore  has  recently 
been  revived,  and  with  modern  thoughts  to  bear  on  the  subject 
it  has  been  ascertained  that  tlie  project  is  very  feasible,  though 
it  will  be  carried  out  on  different  lines  to  those  laid  down  by 
Puruya  (who,  by  the  way,  scorned  the  idea  of  an  Engineer), 
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and  it  is  not  unlikely  that  a  channel  will  he  made  from  a  point 
some  miles  higher  up  the  river  than  that  from  which  Puruya's 
channel  took  its  departure,  by  which  a  irreater  fall  per  mile 
will  be  obtained,  and  tlie  water  conveyed  into  the  Kookerhullv 
reservoir,  near  the  City  of  Mysore,  and  thence  distributed 
by  pipes  throughout  the  city.  The  Kookerhully  reservoir  it 
may  be  mentioned  was  constructed  by  the  D.  P.  W.  about 
5  or  6  years  ago  with  a  view  to  act  as  a  reserve  for  the  water- 
supply  of  Mysore,  but  sad  to  say  the  water  could  not  he 
found  to  store  in  it.  It  is  therefore  twin-brother  to  the  reser- 
voir known  as  "  Sankey's  Folly  "  at  Bangalore  ;  both  projects 
beins  desisned  by  the  same  Royal  Engineer  officer,  and  five 
lacs  sunk  on  each.         ' 

Oneof  the  heaviest  Irrigation  works  taken  in  hand  this  year  is 
theRampurchannel,  which  is  to  cost  Rs.  2, .30,000.  This  is  under 
charge  of  Mr.  G.  H.  Bayley,  O.E— an  Engineer  of  much  provin- 
cial experience  and  who.  if  justice  had  been  done,  ought  now 
to  be  at  the  head  of  the  Mysore  D.  P.  W.  The  whole  of  the 
work  was  given  out  on  contract  and  it  is  expected  to  be 
completed  in  three  years.  Several  thousands  of  acres  of  arable 
land  will  be  irrigated  by  water  from  the  Rampur   channel. 

Since  the  transfer  of  the  Mysore  State  Railway  to  the  S.  M. 
Railway  Company  in  July  last,  thepublio  have  been  looking  for- 
ward to  the  completion  of  the  link  from  Goobee  to  Hurryhar, 
where  the  junction  with  the  Southern  Mahratta  system  will  be 
effected,  and  through  communication  with  Western  India 
and  the  Deccan  established.  But  evidently  the  Company 
is  not  in  a  hurry,  and  though  plans,  surveys,  &c.,  have  all  been 
made  out  and  sanctioned  nothing  has  been  done  on  construc- 
tion. Had  the  Mysore  State  retained  control  it  was  intended 
that  the  first  section  of  30  miles  from  Goobee  to  Tiptur  should 
have  been  put  in  hand  last  October,  and  would  ere  this  have 
been  we' I  forward.  The  S.  M.  Company  took  objection  after 
the  transfer  of  the  Mysore  State  Railway  to  the  route  select- 
ed for  the  line  and  demurred  at  the  same,  but  the  Durbar  re- 
fused to  allow  the  line  to  be  deviated  from  ;  very  properly 
pointing  out  that  the  route  was  selected  after  several  trial 
surveys  and  adopted  under  the  advice  of  Eno-jneers  who  were 
fully  acquainted  with  the  resources  and  needs  of  the  Province 
and  therefore  better  qualified  to  judge  of  the  laying  down  of  the 
route  within  Mysore  than  any  of  the  staff  of  the  S.  M.  Com- 
pany, who  could  noc  lay  claim  to  any  knowledge  of  the  country. 
Besides  the  route  had  received  the  sanctionof  theGovernment  of 
India,  and  in  the  preliminaries  of  transfer  was  accepted  by 
the  S.  M.  Company,  so  that  the  Durbar  insisted  on  its  being 
carried  out.  Large  quantities  of  stores  are  beinsr  received 
here  for  the  extension,  but  it  does  seem  strange  that  such  a 
favourable  working  season  should  be  allowed  to  pass  over  with- 
out a  sod  being  turned  or  a  pick  put  in  the  ground. 
Bangalore;  2Qth  Fehmary  1887.  T.  T.  L. 


NOTES  FROM  HOME. 
(From  Our  Own  Correspondent.) 

Upon  the  completion  of  the  works  that  have  lately  been 
carried  out  for  the  improvement  of  the  drainage  at  the  Houses 
of  Parliament  I  had  recently  an  opportunity  of  inspecting 
what  had  been  done.  Mr.  Shone  has  very  successfully  adopt" 
ed  his  system  here  to  overcome  the  difficulties  that  previously 
existed  of  an  insufficient  fall.  The  sewage  is  now  caused  to 
gravitate  to  a  chamber  built  under  the  plot  of  grass  between 
the  Houses  of  Parliament  and  Westminster  Bridge  and 
which  is  known  as  "The  Speaker's  Green."  Three  ejectors  are 
placed  in  this  chamber,  two  of  which  are  of  a  capacity  of 
.350  gallons  and  one  of  500  gallons.  One  of  these  of  350 
gallons  was,  at  the  occasion  of  my  visit,  dealin"  with  the 
dry  weather  flow  of  the  Houses  of  Parliament,'  and  it  is 
calculated  that  the  combined  power  of  the  three  ejectors  will 
be  amply  sufficient  to  deal  with  the  maximum  storm  flow. 
The  sewage  is  by  this  means  lifted  about  six  feet  and  is 
discharged  under  a  pressure  of  about  lllbs.  on  the  square 
inch  into  the  higher  level  sewer,  instead  of  the  low  level 
sewer  as  formerly.  I  need  not  here  enter  into  the  details 
of  the  system,  as  a  very  full  illustrated  description  is  given  in 
last  Saturday's  Builder  and  an  account  also  appears  in  last 
•weeks  Iron,  to  which  I  refer  your  readers'  attention.  I 
have  only  to  add  that  the  work  was  being  done  automatically, 
Jioiselessly  and  to  all  appearances  satisfactorily. 

The  ordinary  meeting  of  the  Institution  of  Civil  Engineers, 
held  on  the  8th  February,  was  occupied  in  a  discussion  follow- 
ing upon  the  paper  on  the  Disposal  of  Sewage  Sludge.  The  prin- 
cipal speaker  was  Dr.  Tidy,  who  directed  his  remarks  to  the 
proposed   works  about  to  be  carried  out  by  the  Metropolitan 


Board  of  Works  at  the  Northern  Outfall  at  Barking,  severely 
criticising  the  process  as  chemically  inefficient  and  likely  to 
prove  an  expensive  failure.  On  the  other  hand,  Dr.  Dupre 
defended  what  was  going  to  be  done,  urging  that  the 
Metropolitan  Board  of  Works  was  not  wedded  to  any  parti- 
cular chemical  agents  and  if  the  proposed  deodorisers  were 
found  to  be  insufficient  or  ineffectual,  they  could  be  added 
to  or  varied  or  others  could  with  facility  replace  them.  The 
discussion  was  further  adjourned,  and  judging  from  the 
interest  evinced  in  the  subject,  I  doubt  whether  another 
meeting  will  exhaust  all  that  is  going  to  be  said  upon  it. 

While  the  nations  on  the  Continent  are  vying  with  each 
other  in  the  race  of  armaments,  the  authorities  here  are  on 
the  qui  vive.  As  a  result  of  the  Committee  presided  over 
by  Sir  Evelyn  Wood,  which  recently  met  at  the  War  Office 
to  report  upon  a  repeating  rifle,  which  had  been  submitted 
to  the  military  authorities,  orders  were  recently  given  for 
experiments  to  be  made  with  the  weapon  on  at  as  early  a. 
date  as  possible  by  selected  men  of  eighteen  infantry  batta- 
lions at  home  stations.  I  also  note  that  the  first  110-toa 
gun — the  heaviest  weapon  ever  made  in  England — was  a  day 
or  two  ago  safely  conveyed  to  the  proof  butts  at  Woolwich 
Arsenal,  to  undergo  its  preliminary  trials.  After  these  have 
been  made  the  great  gun  will  be  conveyed  to  Shoeburynesa 
for  sighting  experiments  at  the  long  ranges. 

At  a  meeting  of  the  Society  of  Telegraph  Engineers  and 
Electricians,  on  the  27th  January,  a  paper  was  read  on  "  Tele- 
phonic Investigations "  by  Professor  Selvanus  Thompson,  in 
which  the  author  pointed  out  that  the  development  of  telepho- 
nic discoveries,  together  with  the  adoption  of  the  exchange 
system  essentially  laid  between  the  years  1875  and  1879  ;  but 
that  there  still  exists  a  need  for  more  reliable  instruments  and 
for  those  that  will  work  over  longer  distances.  The  author 
then  gives  at  length  the  results  of  his  investigations  relating 
to  transmitters,  transformers  and  receivers,  of  his  experi- 
ments to  find  a  pair  of  materials,  which  when  used  as  the 
contact  surfaces  of  a  transmitter  should  give  better  results 
than  the  ordinary  contact  of  platinum  against  carbon.  The 
author  illustrated  his  paper  by  examples  and  diagrams  and 
concluded  his  paper  by  reiterating  his  conviction  that  the 
success  of  long  range  telephony  depends  upon  the  possibility 
of  devising  instruments  of  higher  ba*^tery  power,  and  such  as 
are  adapted  to  receive  stronger  currents  than  the  present 
receivers  with  a  higher  electrical  and  mechanical  efficiency. 

Anent  this  subject  a  telegram,  dated  Paris,  2nd  February 
says: — "This  afternoon  President  Grcvy  conversed  by  tele- 
phone with  the  King  of  the  Belgians,  direct  communication 
having  been  established  between  the  Elysee  and  the  Royal 
Palace  at  Brussels." 

A  novel  feature  in  drainage  works  presents  itself  in  the 
works  now  in  progress  near  Newcastle  on-Tyne,  in  the  vici- 
nity of  the  Ouseburn  Viaduct.  A  heavy  drift  has  just  been 
made  at  the  foot  of  the  hill  right  up  to  the  vicinity  of  the 
bridge  ;  and  as  the  hill  is  very  steep  the  task  of  timbering 
has  been  difficult.  Earthenware  pipes  formerly  carried  the 
sewage  down  the  slope  ;  but  in  the  plans  for  the  new  work, 
Mr.  Laws,  the  City  Engineer,  provides  masonry  to  take  the 
place  of  the  earthenware.  Broad  stone  steps  are  to  be  laid 
from  the  bottom  of  the  hill  to  the  top,  «nd  a  brick  arch  is  to 
be  formed  over  these.  The  sewage  then,  flowing  from  the 
ordinary  sewer  at  the  head  of  the  bank,  will  enter  the  arch- 
way under  cover  and  will  flow  over  the  stone  steps  rapidly 
down  the  hillside,  and  into  the  Ouseburn,  near  Byker  Bank. 
This  is  the  first  time  that  the  system  has  been  tried  here ; 
and  as  it  will  allow  of  an  immense  sweep  of  water  in  times 
of  exceptional  wet  weather  without  the  usual  danger  of  pipes 
choking,  it  is  expected  to  work  satisfactorily. 

The  Association  of  Municipal  Engineers  notify  that  their 
next  examination  of  candidates  for  the  offices  of  Municipal 
Engineer  and  Local  Board  Surveyor  is  to  take  place  in  Lon- 
don next  April.  This  Association,  which  now  includes  the 
principal  Municipal  Engineers  of  the  Kingdom,  is  about  13 
years  old,  and  has  been  doing  quiet  but  important  work  to- 
wards improving  and  protecting  the  interests  of  its  members. 
Foreign  members  are  by  its  rules  eligible  to  join  its  ranks 
and  its  advantages  may  be  recommended  to  those  of  your 
readers  who  have  charge  of  towns  in  India.  The  Proceedings 
of  the  Association  are,  I  understand,  highly  appreciated  by 
Engineers  and  Surveyors  of  Continental  towns  ;  and  the  As- 
sociation's examinations  are  growing  in  favour  as  the  value 
of  its  certificate  of  competency  is  becoming  almost  a  necessity 
to  those  seeking  the  office. 
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PUBLIC  WORKS  DEPARTMENT. 
India.  March  5.  1887. 

Mr.  H.  Johnson,  Sunerintendinsr  Eiifirineer,  3rd  class,  temporary 
rank,  Enijineer-in-l'hit^f,  BilHspur-Ktawiili  Railw.iy,  is  <;rante<i  fur- 
lough for  seven  monllis,  with  effect  from  tlie  8th  April  1887,  or 
any  subsequent  date  on  which  he  may  avail  himself  of  the  same. 

Mr.  W.  C  L.  Floyd,  Executive  Engineer,  2nd  grade,  Deputy 
Consultini;  Engineer  to  the  Government  of  India  for  Guaranteed 
Railways,  CaIcu(t.->,  has  been  cranted  by  Her  Majesty's  Secretary 
of  State  for  India  seven  months'  extraordinarv  leave,  without  pay, 
in  extension  of  the  furlough  granted  hiiu  on  23rd   February  1886. 

Lieutenant  Eyre  Houston,  R.K.,  is  permanently  appointed  to 
the  Department  as  an  Assistant  Engineer,  3nd  grade,  and  posted 
to  Hyderabad. 

Colonel  W.  Jeffreys,  r.b.,  Superintending  Engineer,  1st  class, 
North-VTestern  Provinces  and  Oudh,  is  appointed  to  officiate  as 
Chief  Engineer  and  Joint  Secretary  to  that  Government  in  the 
Irrigation  Branch,  during  tlie  absence  on  furlough  of  Colonel 
J.  G.  Forbes,  R.K.,  or  until  further  orders.  While  so  officiating, 
Colonel  Jeffreys  will  hold  the  temporary  rank  of  a  Chief  Engineer, 
3rd  class. 

Milit'iry  Worlg  Department. 

Lieutenant  A.  D.  G.  Shelley,  r.k.,  Assistant  Engineer,  2nd 
grade,  held  charge  of  the  current  duties  of  the  Office  of  the  Exe- 
cutive Engineer,  Sibi  Division,  Military  Works,  in  addition  to  his 
own  duties,  from  the  forenoon  of  I9tli  October  1886  to  the  after- 
noon of  18th  Novemlier  1886,  during  the  absence  on  privilege 
leave  of  Captain  J.  G.  Day,  r.  k.,  Executive  Engineer. 
Director-  Oenei-al  of  Jtiihcays. 

Mr.  T.  W.  Grant,  Executive  Enu'ineer,  2nd  grade,  is  granted, 
furlough  for  nine  months,  with  the  usual  subsidiary  leave,  witli 
effect  from  22iid  March  1887,  or  such  subsequent  date' as  he  may  be 
permitted  to  avail  himself  of  the  same. 

Mr.  A.  S.  Gerrard,  Executive  Engineer,  2nd  grade,  is,  on  return 
from  furlough,  posted  to  the  Cuddapah-Nellore  State  Eiiilway 
Director-General  of  Railways'  Notification  dated  4th  February 
1887,  is  hereby  cancelled. 

Mr.  C.  S.  Harris,  class  IV.,  State  Railway  Superior  Revenue 
Establishment,  Stores  Department,  is,  in  the  interest  of  the  pub- 
lic service,  transferre  !  from  the  SindSugar  State  Railwav  to  the 
.«iind-Pishin  State  Railway. 

N.-W.  Provinces  and  Oudh,  March  6,  1887. 

Buildings  and  lloadx  Branch. 

Mr.  J.  W.  L.  Tozzs  As.sistant  Engineer,  Ist  grade,  passed  the 
Departmental  Standard  Examination  in  Hindustani,  on  the  '>2nd 
February  1887. 

Railway  Branch. 

Mr.  E.  L.  Hunt.  Executive  Engineer,  1st  grade,  sub.  pro  tem.. 
Hardwar-Dehra  Railway  Survey,  is  granted  nineteen  months' 
furlough  ontof  India,  with  effect  from  9th  April  1887,  or  su'-h 
other  date  as  he  m;iy  avail  himself  of  the  same.  The  usual  prepa- 
ratory leave  is  also  granted. 

Irrigatioli  Branch. 

Mr.  J.  R.  C.  Nicolls,  Executive  Engineer,  4th  grade,  temporary 
rank,  Narora  Division,  Lower  Ganges  Canal,  is  granted  furlough 
out  of  India  for  10  mnntlis,  with  the  usual  subsidiary  leave. 

With  reference  to  Notitic;ition  dated  21st  January  1887,  transfer- 
ring him  to  the  2nd  Circle,  Irrigation  Works,  Mr  W.  B.  Gordon 
Assistant  Engineer,  1st  grade,  is  posted  to  the  Nadrai  Aqueduct 
Division,  Lower  G.inges  Canal. 

Mr.  H.  .1.  Strickland,  Assistant  Engineer,  1st  gi-ade,  Etswah 
Division,  Lower  Ganges  (^"anal.  passed  the  Lower  Standard  Exa- 
atination  in  Hindustani  on  the  6th  July  1885. 

Madras,  March  2,  1887. 

Mr.  A.  Joyce,  Executive  Kngincer,  3rd  grade,  from  the 
Tank  Maintenatice  Scheme  to  the  V.  Circle  for  charge  of  the 
Public  Works  Stores  and  Workshops. — To  join  at  the  public 
exnense. 

M.  R.  Ry.  S.,  Rai  Bahadur  Subharayachariar  Avargal,  b.c. 
K.,  Executive  Engineer,  4th  grade,  from  the  Tjink  Mainten- 
.ince  Scheine  to  the  IV.  Circle  for  charge  of  the  Coimbatore  Divi- 
sion.— To  join  at  the  public  expense. 

Mr.  G.  E.  Manson,  Executive  Enpineer,  4th  grade,  tera- 
j>orary  rank,  will  liold  charge  of  the  Negapatam  Division  in 
addition  to  the  speci.il  duty  on  which  he  is  at  present  employed. 

Mr.  A.  A.  (i.  Malet,  Executive  Encineer,  4th  grade 
temp>rary  rank,  will  hold  chcrge  of  the  Nellore  Division  in 
addition  to  the  Sangam  Project  Division. 

Mr.  W.  Hughes,  b.a..  Executive  Engineer,  2nd  grade,  is 
granted  furlough  in  India  on  medical  certificate  for  three  months 
from  or  after  the  8th  February  1 887. 

Beneal,  March  9,  1887. 

Ettablixhrnent. —  Oeneral. 
Baboo  Baroda  Prosad    Bosu,    Executive    Engineer,    4th   grade, 
nub.  pro  tern.,  lately  attached  to  the  R.-.j^hahye  Division,  is  granted 
sick  leave  for  seven  months  fmm  the  6th  August  1886. 
Eitnhliiih  nient. — Irriga  tiiin. 
"Sir.     H.    E,      Pellereau,    Assistant     Engineer,    2nd     grade,    is 
transferred  in  the  interests  of  the  public  service  from  the  Balasore 
to    the  Cossye   Division,    cice    Mr.    C.     H.    DeMeilo,    Assistant 


Engineer,  about  to  proceed  on  furlough.  This  cancels  Notification 
ofthe  Ist  instant,  transferring  Mr.  O.  C.  Lees  to  the  Cossye 
Division. 

Punjab,  March  3, 1887. 

Mr.  W.  Macdonald,  Executive  Engineer,  to  the  charge  of  the 
Patiala-Bhatinda  Railway  Survey. 

Mr.  J.  G.  Davis,  Assistant  Engineer,  1st  grade,  has  passed  the 
Departmental  Standard  Examination  in  HinJustani. 

Mr.  B.  Parkes,  Executive  Engineer  2nd  grade,  swh.  pro  tem. 
Baniiu  Bde.  Division,  is  allowed  fiulough  for  20  months. 

Mr.  J.  K.  E.  Verschoyle,  Assistant  Engineer,  1st  grade,  Swat 
River  Canal  Division,  has  passed  the  Departmental  Standard  Ex- 
amination. 

Mr.  W.  P.  Brodie,  Executive  Engineer,  2nd  grade,  1st  Divi- 
sion Bari  Doab  Canal,  is  allowed  18  months'  furlough  to  Euiope. 

Burmah.  February  26,  1887. 

Mr.  R.  Ring,  Executive  Engineer,  1st  grade,  Rangoon  Division, 
is  granted  one  year's  furlough  to  Europe,  with  effect  from  the  20th 
March  1887,  or  such  subsequent  date  as  the  leave  m.iy  be  availed 
of.  Subsidiary  leave  for  ten  days  is  also  granted,  with  effect  from 
the  10th  March  1887,  or  subsequent  date. 

Central  Provinces,  March  5,  1887. 

Mr.  J.  B.  Chirnside.  Assistant  Engineer,  Wardha  Coal  State 
Railway,  availed  him.self,  from  the  forenoon  of  the  16th  ultimo,  of 
the  privilege  leave  granted  to  him  in  Notification,  dated  the  4th 
idem. 

Three  months'  privilege  leave  is  granted  to  Mr  G.  G.  White,  Exe- 
cutive Engineer,  Hoshangabad  Division,  with  .effect  from  the  date 
on  which  he  is  relieved. 

Mr.  C.  O.  Leefe,  Executive  Engineer,  4th  grade,  temporary,  is 
transferred  from  the  Chief  Engineer's  Office  to  the  cljarge  of  the 
Hoshangabad  Division. 

Mr.  C.  O.  Leefe,  Executive  Engineer,  was  relieved  of  his  duties 
in  the  Chief  Engineer's  Office  on  the  afternoon  of  the  17lh  ultimo. 
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Hancock.— On  the  9th  March,  at  Calcutta,  Major-General 
Henry  Francis  Hancock,  Royal  Engineers,  Secretary  to  the  Go- 
vernment of  India,  Public  Works  Department,  aged  53  years. 

Pattison.— On  the  2nd  March,  at  Calcutta,  W.  Pattison,  Mining 
Engineer,  of  Burrakur,  aged  37  years. 

McDowell.— At  Umballa,  on  the  2nd  March,  A.  S.  F.  Mc- 
Dowell, Public  Works  Department,  aged  37  years. 

WiL-SON.- At  Saharunpore,  on  the  25th  February,  of  heart 
disease,  W.  D.  Wilson,  late  Permanent  Way  Inspector,  O.  R. 
Railway,  aged  54  yean. 

Fenwick.— At  Calcutta,  on  the  14th  March,  Horace  B.  Fenwick, 
Assistant  Engineer,  Waterworks,  Calcutta  ilunicipality,  aged  46 
y«ara. 
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IRRIGATION  WORKS,  N.-W.  P.  AND 
OUDH,  1885-86. 
In  the  N.-W.  P.  and  Oudh  Gazette  of  the  26th  Febru- 
ary an    able   minute   is   recorded   by     His    Honor   the 
Lieutenant-Governor  on  the   working   of  the  Irrigation 
Branch  of  the  Public  Works  Department  for  1885-86. 
It  appears  that  the  total  mileage  maintained  was — 

Miles. 


Navigation  Channels 
Escapes 
Distributaries 
Drainage  Cuti 

•  •• 

•  •• 

•  •• 

...      1,1'AU 

•  a.                  4* 

...  107 
...  6,243 
...    1,558 

... 

Total 
it  was  ... 

...    9,397 

The  total  gross  asseaamei 

Rb.  60,33,016 

expenses  were — 

Rs. 

Working  expenses     ... 
Interest  on  capital .  ... 

.*• 

24,88,393 
26,75,204 

Total 

51,63,597 

The  clear  profit  was  therefore    ...      8,69,419 
The   outlay    on   construction    under   all  heads  up   to 
the  end  of  1885-86  was  Es.  7,51,49,595. 

The   amount   of  clear  profit    therefore     after    paying 
working  expenses  and   interest   on  capital  was  1"15   per 
cent. 

In  calculating   the   percentage  of  profit,  however,  the 
Joint    Secretary   for   Irrigation  has,   why   is    not  clear, 
ignored  the  interest   charges  and  he  computes  the  net 
profits  to  be  4'72  per  cent,  on  the  capital. 

The   Government  resolution  also  gives  a  table  of  the 
percentage  of  net  profits  to  capital  for  the  last  10  years 
as  follows : — 

1875-76  ...  ...  ...    608  per  cent. 

1876-77  ...  ...  ...    613        „ 

1877-78  ...  ...  ...     7-26        „ 

1878-79  ...  ...  ...     8-57        „ 

1879-80  ...  ...  ...     6-09        „ 

1880-81  ...  ...  ...     5-48        „ 

1881-82  ...  ...  ...     6-17        „ 

1882-83  ...  ...  ...     6-36        „ 

1883-84  ...  ...  ...     733        „ 

1884-85  ...  ...  ...     4-45        „ 

1885-86  ...  ...  ...     4-72        „ 

From  which  it  appears  that  the  canals  are  now  yielding 
little  more  than  half  the  revenue  (in  proportion  to  out- 
lay) that  they  were  doing  in  1878-79  ;  but  in  judging  of 
the  above  figures  it  should  be  remembered  that  the 
percentages  given  do  not  take  the  interest  on  capital  into 
account. 

The  total  area  irrigated  was — 

Acres. 
...    1,007,417 
...       702,259 


Rabi  (October  to  March)... 
Kharif  (April  to  September) 


Total 


1,709,676 


which    gives   222'3   acres   per   mile   of    canal  open  (ex- 
cluding navigation  channels,  escapes,  and  drainage   cutB)i 
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The  irrigation  was  provided  to  8,274  villages  by  35,817 
outlets,  and  the  total  value  of  the  crops  raised  by  canal 
■water  was  Rs.  4,97,91,920. 

In  the  year  1880-81  the  area  irrigated  was  1,732,696 
acres,  but  the  length  of  canal  then  open  is  not  given. 
It  is  however  clear  that  the  area  irrigated  in  1885-86  is 
jather  less  than  that  supplied  with  water  five  years  ago, 
although  the  capital  expended  between  those  dates  is 
shown  to  be  Rs.  1,05,87,879  ;— to  be  sure  something  may 
be  urged  as  regards  the  difference  of  seasons,  which  must 
of  course  affect  the  demand  for  water,  making  it  difficult 
to  fairly  institute  a  comparison — but  such  a  large  differ- 
ence can  hardly  be  so  accounted  for  satisfactorily  to  the 
ordinary  mind. 

The  foUoAraig  is  the  detail    of    the     various     crops 

irrigated  : — 

A  cres. 

f  Sugarcane  ..<  ...  176,944 

5  Rice  ...  ...  100,706 

■■"j  Indigo  ...  ...  297,314 

(.Cotton  ...  ...  60,580 

/  Wheat  ...  ...  550,000 

\  Barley  ...  ...  118,000 

■■  1  Gram  ...  ...  42,087 

'  Poppy  ...  ...      15,629 

The  duty  of  water  on   various  canals  was   as   follows, 

per  cubic  foot  :— 

Area  irrigated. 
Acres. 


Kharif 


Rabi 


Upper  Ganges  Canal 
Lower        „        „ 
Agra  Canal 
Eastern  Jnmna 
As  regards  navigation. 


the 


216 
138 
170 
208 
gross 


Value. 
Es. 
578 
320 
493 
622 
revenue  was  shown 


to  \)e  Rs.  25,700  and  the  working  expenses  Rs.  37,245 — 
gfiving  a  loss  of  Rs.  11,898,  which  is  not  satisfactory  as 
there  has  been  a  deficit  in  former  years  also,  and  atten- 
tion might  be  given  to  details  of  this  work  with  advan- 
tage ;  but  if  it  is  found  impossible  to  obtain  enhanced 
rat«s  on  carriage  or  to  reduce  expenses,  the  sooner  the 
navigation  on  these  canals  is  stopped  the  better. 

On  the  whole,  it  can  hardly  be  said  that  the  canal 
system  of  the  N.-W.  P.  is  commercially  a  paying  one, 
although  the  indirect  return  in  the  prosperity  and  well 
being  of  the  country,  and  in  the  partial  protection 
against  bad  seasons  which  these  canals  afford,  would 
fully  justify  the  expenditure  incurred — even  if  there 
were  no  profit  whatever  in  hard  cash. 


BATTLE  OF  THE  MAIN. 
I, 
If  there  is  one  thing  more  than  another  which  is  a 
distinguishing  characteristic  of  the  debates  of  the  Cal- 
cutta Civic  Fathers,  it  is  the  warmth  of  their  discussions, 
which  increases  in  direct  ratio  to  the  general  ignorance 
prevailing  of  the  subject  under  consideration.  This  remark 
finds  an  apt  illustration  in  the  proceedings  of  a  meeting 
of  the  Municipal  Corporation  held,  not  long  ago,  in  regard 
to  the  question  of  the  new  48-inch  main,  or  what  is  now 
known  as  '  Battle  of  the  Main. '  It  might  very  well 
be  supposed  that  those  whose  knowledge  of  technicalities 
was    circumscribed   within  the  narrowest   limits   would 


have  discreetly  held  their  tongues  and  refrained  from 
airing  their  opinions,  but  the  very  reverse  seems 
to  have  been  the  case  in  the  instance  under  notice. 
The  ball  was  opened  by  one  of  the  Commissioners 
throwing  down  the  gauntlet  in  regard  to  the  test  of  the 
main  which  he  considered  as  unsatisfactory.  After  in- 
dulging in  some  badinage  of  the  Chairman,  whom  he  con- 
sidered a  legitimate  object  at  which  to  level  the  shafts  of 
his  ridicule,  he  defended  his  position  by  alleging  that  "  he 
had  learned  in  connection  with  his  own  profession  that 
it  was  not  necessary  one  should  be  an  expert  to  form 
an  opinion  on  a  subject.  They  could  form  an  opinion 
on  facts  before  them."  If  this  is  to  be  accepted  in  the 
sense  that  the  opinion  of  an  unfledged  lawyer  bears  the 
same  stamp  of  originality  and  carries  equal  weight  with 
that  of  a  mature  lawyer,  then  we  regret  our  inability  to  ac- 
cord unqualified  assent  to  such  a  dangerous  principle.  We 
are  not  learned  in  forensic  lore,  but  as  practical  Engineers 
we  may  be  permitted  to  say  that  a  mere  statement  of 
facts,  however  exhaustive,  in  connection  with  our  Pro- 
fession is  a  poor  substitute  indeed  for  a  knowledge  of  the 
theory  and  practice  of  Engineering  which  we  consider 
as  a  sine  quA  non  in  forming  the  basis  of  a  sound  and 
healthy  opinion.  Eliminating  for  the  present  this  im- 
portant factor  in  a  consideration  of  this  subject,  let  us 
see  what  conclusion  could  justifiably  be  arrived  at  with 
the  facts  before  us.  In  order  to  do  so  we  must  recall 
the  circumstances  of  the  scheme  from  its  commencement. 
When  tenders  were  invited  to  lay  the  main,  several  con- 
tracting finns  submitted  estimates  varying  from  seven 
to  eight  lakhs  of  rupees.  On  their  being  examined  by 
the  Municipal  Engineer  he  very  naturally,  and  in  the 
interests  of  the  Corporation,  pronounced  them  excessive, 
and  expressed  his  belief  that  the  work  could  be  effected 
as  efficiently  and  at  a  much  smaller  figure  if  undertaken 
departmentally.  This  would  save  the  Municipality  a 
large  sum  of  money  which  would  otherwise  have  gone  to 
the  contractors.  The  question  was  referred  to  a  Com- 
mittee which,  with  the  help  of  Mr.  Kimber,  prepared  an 
estimate  amounting  to  Rs.  4,38,000,  that  is,  three  lakhs 
less  than  the  contractors  estimated  for.  At  the  com- 
mencement of  the  work  the  Municipal  Engineer  propos- 
ed that  as  the  scheme  would  entail  a  considerable  in- 
crease of  work  to  him,  it  was  nothing  but  fair  and  reason- 
able that  he  should  receive  an  extra  allowance  for  extra 
work,  which  TTOuld  be  a  very  small  sum  in  comparison 
with  the  saving  effected.  The  Commissioners  promised 
to  give  a  favourable  consideration  to  his  claim  to  a  bonus 
if  the  work  were  satisfactorily  performed.  But  when  the 
undertaking  was  finished  there  was  an  agreeable  surprise 
for  the  Corporation,  who  found  that  it  cost  a  lakh  of  ru- 
pees less  than  the  original  estimate  and  about  four  and  a 
half  lakhs  less  than  the  contractors  had  asked.  If  this 
does  not  entitle  Mr,  Kimber  to  his  well-earned  bonus  we 
do  not  know  what  would.  But  it  is  unfortunate  that  the 
two  questions  of  giving  him  a  bonus  and  the  application 
of  a  test  should  have  been  mixed  up.  Supposing  he 
had  expended  double  that  sum  and  yet  have  shown  a 
saving — would  it  not  have  met  the  entire  approval 
of  the  Commissioners  ?     The  fact,  however,  is  that  thos& 
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who  would  indefinitely  postpone  the  payment  of  the 
bonus,  evade  the  main  point  at  issue  and  cling  to  a  tech- 
nicality which  ought  not  to  have  a  place  in  the  discussion. 
It  is  the  question  of  the  test  to  which  the  main  should 
have  been  submitted,  and  the  arguments  on  this  head  wll 
be  dealt  with  in  another  article. 


SERVICE  GRIEVANCES. 
I. 

From  time  to  time  the  annals  of  rural  Bengal,  or 
the  annals  of  this  rural  province  or  of  that,  are  enliven- 
ed with  a  service  grievance.  A  "  service  grievance"  is  to  an 
administration  what  "  dry  friction"  is  to  a  piece  of  ma- 
chinery. A  provincial  Governor  who  runs  his  province 
without  getting  up  service  grievances  is  like  that  coach- 
man whose  well-oiled  vehicle  moves  silent  and  swiftly  by.  A 
Crovemor  who  elects  to  get  up  a  service  grievance  reminds 
us  of  that  country-made  bile  ghari  whose  slow  travels 
involve  an  excruciating  controversy  between  the  wheels 
and  the  axle. 

It  is  a  remarkable  fact  that,  if  you  consult  one  of  the 
books  of  the  "  Inquire-within-upon-every-conceivable- 
subject"  description,  you  find  all  sorts  of  topics  ably  dis- 
cussed except  just  the  sort  that  you  require.  Thus  none 
of  these  useful  manuals  contain  the  recipe  for  preparing 
a  service  grievance.  Take  D,  a  departmental  officer,  who 
is  able,  industrious,  and  full  of  departmental  experience. 
Have  him  the  second  in  command  in  his  own  department 
and  expectant  of  the  natural  promotion.  Let  the  head  of 
the  department  be  removed— not  violently  but— by  a 
peaceful  decease  or  other  "  natural  caiises."  Just  as  D  is 
preparing  to  walk  up-stairslet  C,  a  junior  in,  or  a  stranger 
to  the  department,  be  catapulted  over  his  head  into  the 
vacant  chair. 

It  is  particularly  to  be  observed  that  only  those  privi- 
leged to  use  certain  cabalistic  letters  after  their  names,  are 
capable  of  catapultation.  You  must  not  shoot  a  young 
postal  officer,  however  efficient,  into  the  Police  De- 
partment. You  must  not  transform  an  energetic 
young  policeman  into  an  Inspector  of  Schools.  You  must 
not  presume  to  reward  an  educational  officer  by  making 
him  Postmaster-General.  This  important  principle  may  be 
otherwise  formulated.  Place  yourself  in  imagination  with- 
in the  sacred  precincts  of  a  privileged  Service.  Then 
take  note  that  all  its  energies  are  what  may  be  called 
centrifugal.  A  youthful  or  hungry  member  of  the  Elect 
may  be  exported  to  the  dinner  table  of  an  outer  meritorious 
department.  But  the  starving  stranger  must  never  be 
invited  to  a  seat  at  the  home  feast.  Why  not  ?  Simply 
because  it  is  the  business  of  the  Service  to  look  after 
their  own  stomachs.  It  is  not  their  business  to  provide 
occupation  for  other  men's  gastric  juice. 

"  Put  not  your  trust  in  Secretariats  "  is  our  message 
to  the  men  of  a  department.  "Why  not  ?  Simply  because 
the  atmosphere  of  a  Secretariat  is  highly  charged  with 
the  privileged  element;  and  because  there  never  was 
in  this  world,  and  there  never  will  be,  a  clasf<  of  men  that 
could  be  trusted  to  do  justice  to  other  classes.  Indivi- 
duals may  be  generous- classr s  are  always  selfish.  If 
any  one  class  were  invited  to  become  pervadiugly  generous, 


while  all  other  classes  remained  selfish,  it  might  reply  by  a 
light  adaptation  of  the  answer  of  the  witty  Frenchman. 
This  Frenchman  was  adjured  to  give  his  assistance  to  exter- 
minate capital  punishment.  He  expressed  himself  as 
honoured  and  delighted  beyond  measure  to  engage  in  so 
noble  a  work.  "  Mais  je  veux,  "  he  added,  "  que  Messieurs 
les  Assassins  commencent. " 

The  latest  novelty  in  the  grievance  line  is  arranged  in  the 
Public  Works  Department.  Some  of  the  daily  papers  are 
suggesting  to  the  new  chieftain  elect  that  he  should  de- 
cline such  marvellous  exaltation.  We  think  this  is  going 
too  far.  It  is  not  the  business  of  any  fortunate  Official 
to  preach  justice  or  administrative  tact.  Still  less  is  it  his 
business  to  offisr  himself  an  official  sacrifice  on  the 
altar  of  these  great  virtues. 

To  sum  up.  It  is  not  for  any  particular  class  to 
abstain  from  grabbing  all  it  can.  It  is  for  the  power  that 
stands  outside  the  favored  Services  to  measure  to  each  its 
proper  domain  and  to  hint  that  "  trespassers  will  be  prose- 
cuted." 


BOMBAY  P.  W.  D.  CHANGES. 
We  are  informed  in  connection  with  our  remarks  on  the 
"Stagnation  of  Promotion — P.  W.  D.,  Bombay,"  that 
Major-General  W.  W.  Goodfellow,  c.b.,  Secretary  to 
Government,  and  Chief  Engineer,  First  Class,  retires  im- 
mediately in  consequence  of  promotion  to  Lieutenant- 
General,  as  also  does  Colonel  J.  LeMesuricr,  who  gets  the 
Major-General  step  vacated  by  General  Fisher  (Madras) 
retired.  Probably  the  claims  of  seniority  will  be  ac- 
knowledged, and  General  Goodfellow's  successor  will  be 
found  in  Mr.  J.  H.  E.  Hart,  Chief  Eiighieer  for  Irrigation, 
who  would  probably  be  succeeded  by  Colonel  W.  M. 
Ducat — an  appointment  which  will  lead  to  much  surprise, 
as  Colonel  Ducat  has  never  been  in  the  Irrijjation  Depart- 
ment in  his  life.  Should,  however,  seniority  be  set  aside. 
General  Goodfellow's  successor  would  be  his  brother.  Colonel 
C.  A.  Goodfellow,  V.C.,  the  next  on  the  List  to  Mr. 
Hart,  and  the  vacant  Superintending  Engineorship  go  to 
Colonel  A.  R.  Seton,  now  at  Home  on  furlough,  with  either 
Mr.  J.  E.  Whiting  or  Mr.  J.  D.  Little  (Executives,  First 
Grade,)  to  act. 

Colonel  LeMesurier,  who  is  on  the  point  of  proceeding 
on  furlough,  will  have  to  vacate  his  appointment  in  the 
Department  at  the  end  of  this  month  (March).  In  the 
meantime  Mr.  W.  S.  Howard  (Executive  Engineer,  First 
Grade)  acts,  and  will  be  probably  confirmed  if  his  senior. 
Colonel  Seton,  is  provided  for  in  the  manner  mentioned 
above. 

We  may  add  that  Colonel  A.  T.  Mander,  Superintending 
Engineer,  is  expected  to  retire  in  June  next  and  Mr. 
F.  D.  Campbell,  Executive  Engineer,  in  September. 

Lord  George  Hamilton,  in  replying  to  a  question,  ill  the  House, 
denied  that  the  Naval  Designs  sold  by  the  Chief  draughtsman  at  Chatham 
Dockyard,  had  been  purchased  by  the  United  States,  but  he  declined 
to  state  who  had  purchased  them. 

Mn.  Edgar  Vincent  returned  to  Cairo  at  the  end  of  .January  last, 
from  the  petroleum  fields,  near  Suez  having  during  his  visit  thoroughly 
overhauled  the  workings  at  Jebelzett  and  Jetseh.  The  borings  at 
the  latter  place,  after  obtaining  a  depth  of  over  400  feet,  reached  co- 
raliferous  strata  impregnated  with  oil,  whicli  give  every  promise  of  a 
rich  return.  It  is  confidently  expected  that  in  the  course  of  the  next 
six  months  a  large  yield  of  oil  will  be  obtained  sufficient  to  take 
the  place  of  coal  in  supplying  steamships  passing  through  the  Red 
Sea. 


14G 


INDIAN  ENGINEERING. 


[March  19,  '87. 


plates  anil  CammctttB. 


Mr.  H.  Daxgerfield. — We  regret  to  hear  that  the 
Mauaj];er  of  the  Kathiawiu-  State  Railway  is  seriously  ill 
and  will  have  to  take  leave  to  Eiii;laiid  at  once.  Mr.  Danger- 
field  is  in  eharje  of  considerable  construction  and  exten- 
sion works.     His  successor  has  not  ^-et  been  nominated. 

The  S.-P.  S.  R.  ScaxO-VL.— Mr.  Guildford  Molesworth 
and  Colonel  Pemberton,  R.E.,  are,  we  believe,  about  to  pay 
a  visit  to  the  Sind  Pishin  State  Railway,  to  investigate 
the  cause  of  the  enormous  excesses  to  which  we  drew 
attention  in  a  recent  number.  They  will  probably  remain 
on  the  spot  for  about  a  month,  as  an  exhaustive  enquiry 
has  been  ordered.  Some  remarkable  disclosures  may  be 
expected,  that  is  to  say,  if  they  are  ever  allowed  to  see 
the  light. 

Frostier  Railways  Extension  Survey. — Mr.  F.  L. 
O'Callaghan  has  been  appointed  to  have  charge  of  the 
Kawja-Amrau  Railway  Survey  .as  Engineer-in-Chief.  The 
difficulties  in  the  way  of  carrying  aline  across  this  range 
rfust  be  great  indeed,  when  it  is  considered  necessary  to 
post  a  man  of  Mr.  O'Callaghan's  calibre  and  position  in 
the  Department  to  have  charge  of  the  Survey  party.  The 
Survey  is  placed  under  the  control  of  the  Director-Gener- 
al of  State  Railways. 

Irrigation  Works  in  the  Deccan. — The  Bombay 
P.  W.  D  Irrigation  Branch  are  just  now  contending  with 
cuiious  difficulties  and  devices  as  regani 9  torrent  works — 
stora':e  on  the  Ghauts  of  t'ne  splendid  and  unfailim:  rain- 
fall. Some  idea  of  the  extent  of  these  operations  may  be 
inferreii  from  the  fact  that  a  reservoir  is  now  under  con- 
struction to  hoi  I  5,500,000,000  cubic  feet  of  water — im- 
pounded by  a  dam  which  will  be  nearly  a  mile  long  when 
completed  and  over  100  feet  hijiii  at  centre. 

The  East  Indian  Railway  Agentship.— Sir  Bradford 
Leslie  has  been  granted  eighteen  months'  leave  by  the 
London  Board  of  the  East  Indian  Railway,  and  will  leave 
by  the  end  of  March.  Mr.  D.  Campbell  will  act  as  Agent 
during  his  absence.  We  trust  that  Sir  Bradford  Leslie 
will  return  to  India  with  his  health  fully  restored  by  his 
well-earned  furlough,  as  in  that  case  there  is  some  hope 
that  the  vexed  question  of  the  Central  Station  for  Cal- 
cutta may  be  settled  once  for  all. 

K.\shmere  Gup. — We  learn  that  the  Railway  Surveys 
are  on  the  verge  of  completion  under  Mr.  Favre,  Assist- 
ant Engineer,  and  that  Colonel  DeBonrbel,  r.e.,  is, 
without  prejudice  to  his  other  work,  now  engaged  on  the 
Kashmcrc  water-works.  Mr.  Atkinson,  the  State  En- 
gineer, has  just  completed  the  Kahala-Garhi  section  of 
the  Murree  Road  extension.  This  piece  of  road  traverses 
difficult,  mountainous,  country  ;  it  has  been  six  years  in 
progress,  and  has  cost  no  less  than  ten  lakhs  of  rupees. 

Major  Gracey's  Appointsient. — There  must  be 
some  mistake  in  the  recent  announcement  so  widely 
made  re;:arding  the  appointment  of  Major  Gracey,  r.e., 
as  "  Chief  Engineer"  in  Upper  Burmah.  Surel}'  this  must 
mean  as  Engineer-in-Chief  ?■  Major  Gracey's  pucca 
appointment  in  the  Public  Works  Department  is  that 
of  an  Executive  Engineer,  1st  grade,  and  his  promo- 
tion over  the  heads  of  all  the  Superintending  En- 
gineers in  his  Branch  of  the  Service  would  hardly  be 
tolerated. 

Death  of  General  Hancock. — General  Hancock's 
death,  which  wc  chronicled  last  week,  was  painfully  sud- 
den and  unexpected,  and  was  in  fact  due  to  failure  of  the 
action  of  the  heart.    The  sympathy  expressed  on  this  sad 


occasion  was  universal,  and  was  testified  to  by  the  large 
gathering  at  the  Military  Cemetery  at  Alipore,  near  Cal- 
cutta. Gwiug  to  the  day — 9th  instant — being  a  cloae 
holiday  the  news  was  not  generally  kno^'n  till  the  follow- 
ing morning,  otherwise  the  attendance  would,  we  believe, 
have  been  far  greater  even  than  it  was. 

Another  Farewell  Dinner — It  has  beondecided  toin- 
vite  Colonel  S.  T.  Trevor,  the  retiring  Chief  Engineer 
of  Beng!il,  to  a  farewell  dinner  at  the  Town  Hall,  Calcutta, 
on  Saturday,  the  9th  April,  next.  A  large  number  of  the 
members  of  the  Bengal  Provincial  Branch  have  already 
signified  their  intention  of  being  present,and  amongst  them 
are  several  native  gentlemen.  Colonel  Trevor  is  justly  popu- 
lar with  all  branches  of  the  Department  and  his  departure 
will  be  regretted  by  everyone  who  has  worked  under  him. 
He  win  probably  leave  for  England  on  the  following 
Monday. 

The  Gunduok  Bridge,  T.  S.  R. — The  latest  news 
received  from  Hajipur  states  that  the  Gunduck  Bridge 
will  be  opened  on  the  GOth  instant  by  the  Viceroy,  but 
this  date  is  subject  to  alteration,  and  may  be  changed 
to  either  the  28th  or  29th,  so  as  to  suit  His  Excellency's 
arrangements.  The  bridge  will  probably  be  tested 
about  the  25th.  The  work  has  been  carried  out  by 
Mr.  R.  A.  Way,  Executive  Engineer,  and  consists  of 
S  spans  of  250  feet  with  a  half  mile  viaduct  on  one 
bank  of  the  river.  It  connects  the  Tirhoot  State  Railway 
with  the  Bengal  and  North- Western  Railway. 

The  Public  Works  Minister. — We  are  glad  to  see 
that  Sir  Theodore  Hope  has  been  gazetted  to  an  extension 
of  service  for  6  months.  The  notification  caused  great 
commotion  and  a  considerable  amount  of  "  tearing 
around  "  in  a  certajn  Secretariat,  but  the  news  was  re- 
ceived by  the  bulk  of  the  Public  Works  Department  with 
unmixed  satisfaction.  We  hope  that  Sir  Theodore's  term 
of  office  may  be  again  extended  after  December  next, 
as  we  hold  there  can  be  no  doubt  that  he  has  always  en- 
deavoured to  promote  the  best  interests  of  the  Depart- 
ment as  a  whole.  It  is  quite  possible,  however,  that  his 
action  may  have  sometimes  clashed  with  individual  or 
privileged  interests. 

Street  Lighting  in  India. — There  is  certainly  a  great 
deal  to  be  done  in  street  lightino,  as,  with  the  exception 
of  the  three  principal  cities  and  the  town  of  Jeypore, 
there  are  no  gas  works.  In  most  Indian  towns  the  streets 
are  lighted  in  a  very  desultory  manner  by  paraffin  lamps, 
which  are  extinguished  at  midnight,  and  the  rest  of  the 
town  is  always  in  darkness.  The  materials  employed  at 
Jeypore  were  originally  vegetable  oils,  which  have  latterly 
been  superseded  by  kerosine.  The  saving  derived 
from  the  use  of  kerosine  was  very  considerable,  the 
vegetable  oil  gas  having  often  cost  £2  2s.  per  1,000  cubic 
feet  while  that  from  mineral  oil,  as  now  produced,  costs 
£1  Is.  lOf/. 

Whiting's  Stiffened  Suspension  Bridge.— We  are 
informed  that  the  Drawings  and  Details  of  the  Whiting 
form  of  Suspension  Bridge — referred  to  by  our  correspond- 
ent "  F.  E.  R."  in  last  issue — were  submitted  to  the 
Secretary  of  State  for  War  as  far  back  as  1867  and  for 
which  the  author  received  the  thanks  of  Government. 
The  subject  was  brought  forward  in  India,  on  the  advice 
of  General  Wilson,  late  Military  Member  of  Council,  in 
1885.  This  appears  to  have  led  to  Captain  Harrison's 
examination  ot  the  stressors  developed  in  the '  structure 
published  in  the  Roorkee  Papers  for  October  last.  It  is 
worthy  of  note  that  a  Russian  Officer  made  notes   of  the 
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rough  experiments  at  Chatham  in  1867  of  a  bridge  of 
112  feet  span  that  General  Simmons  put  up  to  test  the 
Whiting  method. 

BoLAN  Railway  Items.— Colonel  Wallace  has  been 
up  the  Bolan  Railway  inspecting  the  line  previous 
to  opening  it  for  passenger  traffic  up  to  Quetta.  This  was  to 
have  taken  place  on  the  16th  instant,  and  the  Duke  and 
Duchess  of  Connaught  and  suite  will  be  the  first  passen- 
gers on  the  open  line.  A  special  carriage  is  being  made 
for  the  metre-gauge  line  on  bogies.  Hitherto  people  travel- 
lini.'  up  this  line  were  accommodated  with  a  seat  on  a  wagon 
load  of  rails  or  sleepers  and  received  a  shower  of  coal  dust 
and  dirty  water,  while  they  were  half  suffocated  with  smoke. 
The  Fairlie  Engines  are  very  liberal  in  their  supply  of  these, 
and  their  journey  was  never  a  pleasant  one  ia  consequence. 
The  Westinghouse  brake  has  not  been  found  to  work 
satisfactorily  nnd  is  being  replaced  by  the  Vacuum  brake. 

Jobbery  in  excelsis. — Captain  Buchanan  Scott,  r.  e., 
has  been  gazetted  permanently  to  the  appointment  of 
Deputy  Consultini;  Engineer  for  Guaranteed  Railways,  in 
the  place  of  Colonel  Dowden,  r.e.  It  is  usual  to  make 
officers  in  this  Branch  of  the  Service  serve  on  probation 
for  a  year  or  more  before  they  are  confirmed  in  their  ap- 
pointments. In  Captain  Scott's  case  this  has  not  been 
considered  necessary,  and  he  has  been  appointed  over  the 
heads  of  two  j;entlemen,  one  of  whom  is  much  his  senior 
and  the  other  his  equal  in  the  Service.  Both  of  these 
gentlemen,  Mr.  Howard  Warden  and  Mr.  E.  W.  Arundell, 
have  served  a  year  or  more  on  probation  in  the  Consulting 
Engineers'  Department,  and  we  fail  to  see  why  Mr.  War- 
den should  not  have  been  confirmed,  and  Captain  Scott 
appointed  to  officiate  iu  the  Branch.  As  these  posts  are 
looked  upon  as  prize  appohitments  on  the  Railwa^^  side, 
we  cannot  help  characterising  the  present  transaction  as 
one  smacking  strongly  of  jobbery. 

Hyderabad  (Deccan)  Water-Supply  Project.— 
Various  schemes  have  been  proposed  from  time  to  time  to 
solve  the  grave  difficulty  of  a  suitable  water-supply  for 
the  Nizam's  capital.  It  has  been  decided  to  make  the 
Meer  Alum  Lake — described  in  our  issue  of  the  5th  Feb- 
ruary— the  principal  storage  reservoir,  as  this  reservoir 
is  capable  of  supplying  a  reticulation  of  pipes  that  would 
embrace  jths  of  the  total  area  of  the  City  with  a  head 
of  20  feet  pressure,  and  will  allow  of  the  higher  portion 
of  the  City,  where  the  pressure  is  less  than  10  feet,  meet- 
ing its  requirements  from  masonry  cisterns.  The  cost 
of  this  scheme  complete  may  be  stated  at  10  lakhs  of 
rupees.  The  scheme  fur  which  Tenders  are  invited  in  our  ad- 
vertisement pages  is  a  small  project  for  the  water-supply  of 
the  Hyderabad  Residency  limits  to  bo  carried  out  by  the 
Local  Funds  Committee.  The  supply  is  to  be  taken  from 
the  Husain  Sagar  Tank  and  conveyed  by  an  open  channel 
to  Naraingooda  and  thence  by  iron  pipes  to  the  Residency 
and  bazars.  The  scheme  has  been  cheaply  drawn  up, 
as  the  expenditure  is  limited   to  about  Rs.    50,000. 

The  Electric  Lighting  Act. — A  very  severe  blow  to 
the  electric  lighting  industry  in  India  has  been  dealt  by 
the  Government  by  the  recent  Enactment  for  regulating 
the  supply  of  electricity  for  lighting  and  other  purposes, 
which  prohibits  the  use  of  electricity  for  lighting  purposes 
without  a  licence  from  the  Governor-General  in  Council. 
The  draftsman  of  the  Bill  has  evidently  framed  it  on  the 
British  Electric  Lighting;  Act  of  1882,  as  it  contains 
similar  clauses,  and  has  for  its  object  the  protection  of 
the  public  against  the  supposed  dangers  attending  the 
general  use  of  the  electric  light.     At  first  it  was  intended 


to  insist  on  all  wires  being  placed  utiderground,  and 
even  at  the  present  time  it  is  doubtful  whether  a  licence 
would  be  granted  except  under  these  conditions,  as  the 
authorities  have  taken  an  unreasonable  opinion  ns  to  the 
danger  of  overhead  electric  light  wires,  possibly  because 
the  only  systems  which  have  been  shown  at  work  in 
India  employ  high  tension  currents,  from  which  accidents 
are  reported  to  have  taken  place  in  other  countries,  and 
this  has  been  sufficient  to  frighten  the  eniiineer  who 
advises  the  Council  on  these  matters,  although  no  dis- 
aster has  occurred  in  India. 

Bengal  P.  W.  D.  Secretariat. — The  Indian  Daily 
Nexus  of  Tuesday  last  contains  the  following  para- 
graph:—"We  hear  that  Colonel  McNeile,  Joint  Secre- 
tary to  the  Government  of  Bengal,  in  the  P.  W.  D. , 
who  is  shortly  expected  from  England,  is  to  officiate  for 
Colonel  Trevor.  Colonel  Harrison,  the  Officiating  Secretary 
in  the  Irrigation  Bi'anch,  will  then  continue  to  act  in  his 
present  appointment."  This  information  can  hardly  be 
correct,  as,  in  the  first  place,  it  is  not  usual  for  two  Irri- 
gation Officers  to  act  as  Secretary  and  Joint  Secretary 
to  the  Government  of  Bengal.  Colonel  McNeile  has  no 
experience  in  Railways,  and  will  probably  be  appointed 
Secretary  to  Government  and  hold  charge  of  the  Irri- 
gation Branch,  while  Colonel  Harrison  will  revert  to  his 
substantive  appointment  as  Superintending  Engineer.  The 
two  best  men  available  for  the  Chief  Enginoership  of 
the  Provincial  and  Railway  Branch  are  Messrs.  Horace 
Bell  and  F.  L.  O'Callaghan.  Mr.  O'Callaghan  has,  as  will 
be  seen  in  another  place,  been  deputed  to  have  charge  of  a 
Survey  party,  and  may  thus  be  considered  to  be  provided 
for  (1)  and  we  understand  that  Colonel  C.  M.  Browne,  R.E.^ 
who  is  senior  to  Mr.  Bell,  is  to  be  transferred  from  Bur- 
mah  to  Bengal  to  take  up  the  duties  of  Chief  Engineer 
and  Joint  Secretary  in  the  latter  province — otherwise,  as 
Mr.  Horace  Bell  is  considerably  senior  to  Colonel  Harrison, 
R.E.,  his  claims  could  hardly  have  been  overlooked  for  an 
appointment  necessitating  experience  in  Railway  works. 

The  Government  of  India,  P.  W.  D.  Secretary- 
ship.— The  question  of  General  Hancock's  successor  is  nob 
yet  settled,  but  several  names  are  mentioned  in  connec- 
tion with  the  Secretaryship  to  the  Government  of  India 
in  the  Public  Works  Department.  Probably  Colonel  S.  T. 
Trevor,  r.e.,  would  get  the  appointment  if  he  cared  to 
take  it,  but  we  are  informed  thaB  he  has  definitely  settled 
to  go  home  early  in  April,  probably  never  to  return  to  this 
country.  Colonel  Pemberton,  R.E.,  Colonel  Filgate,  R.E., 
and  Colonel  Luard,  R.E.,  are  all  supposed  to  be  in  the  run- 
ning, and  we  hope  the  choice  will  rest  on  either  the  first  or 
the  last  named  officer,  as  Colonel  Filgate's  want  of  touch 
with  Engineering  matters  clearly  disqualifies  him  for  the 
post.  In  no  other  service  in  the  world  than  the  Public 
Works  Department  would  it  bo  possililc  that  an  Account- 
ant, no  matter  how  able,  should  be  for  an  instant  consi- 
dered eligible  for  an  appointment  requiring  the  con- 
sideration of  and  the  final  settlement  of  the  largest 
Engineering  problems.  In  this  connection  the  question 
forces  itself  upon  one's  mind — How  long  is  it  since 
Colonel  Filgate  entered  the  Accounts  Branch,  and 
what  is  the  sum  total  of  his  Engineering  experience  ? 
If,  however,  he  should  be  fortunate  enough  to  be  appoint- 
ed Secretary,  it  is  probable  that  Major  Begbie,  R.E.,  will 
be  made  Accountant-General,  and  Mr.  Macdonald  Deputy 
Accountant-General.  Wc  understand,  however,  that  Major 
Begbie  goes  homo  shortly,  and  iu  that  case — Who  is  to  bo 
the  future  Accountant-General — Mr.  Macdonald  ?  or  will 
Colonel  Mobcrly'^  claims  bo  considered  on  this  occasion  ? 
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^  AJUR  W.  CuMiiixo  succeeds  Colonel  Browne  hs  Chief  Engineer 
of  Burui:ih. 

Thk  Beliar  Tramwavs  Company  has  trouble  on  jnst  now,  and 
thiii!:s  Hie  very  iinich  at  sixes  ami  sevens. 

TiiK  necessary  sanction  has  been  obtained  for  the  construction 
of  tlie  Jfilj;iri  lUilway,  and  the  work  will  be  commenced  in  a  few 
weeks. 

LlituTESAST-GKSKR.\L  R.  FiscHKR,  Royal  (late  Madras)  En?i- 
neei-s,  has  been  permitted  to  retire  from  the  service  from  the  lltli 
of  January. 

We  re'jret  to  h^vr  to  announce  the  death  at  the  early  ace  of  46 
of  Mr.  H.  B.  Feuwick,  the  Asiistmt  Engineer  to  the  Calcutta 
Municipality. 

The  trreat  want  of  Madras  at  present  is  a  Sanitary  Engineer,  to 
formulate  and  put  into  a  practical  shape  the  su^jgestions  of  the 
Sanitary  t'omniissioner. 

The  construction  of  the  Tounghoo-Mandalay  Railway  is  beins 
pushed  on'  vii;orously.  The  material  train  now  runs  about  six 
miles   beyond  Tonnghoo. 

The  terms  on  which  the  new  Bengal-Naj^pur  Railway  Company 
will  take  over  the  existing  narrow-jjauge  line  from  Nagpiir  to 
Hai)>ur  have  yet  to  be  settled. 

Altuough  the  Vlzagapatam-Raipur  line  of  Railway  has  been, 
»n  tinancial  grounds,  shelved  for  the  present,  there  is  every  hope 
of  the  [iroject.beiHi:  resuscitated. 

We  hear  that  the  representatives  of  the  Hyderabad  Company 
have  already  comnienceil  prospecting  for  diamonds  in  the  vicinity 
of   the  once  famous  mines  of    Partial. 

The  .Mysore  Government  has  granted  a  square  mile  of  land  in 
the  neighbourhood  of  Liickvalli,  to  the  "Golden  Hills  Placer 
Com(>any,"  for  gold-washing   purposes. 

Thk  quadr'iplex  system  of  telegraphy  recently  introduced  on 
the  Biuubay-Madras  line  has  prove.1  so  successful,  that  it  will 
probably  be  extended  shortly  to  the  Calcutta-Allahabad  line. 

The  Secretary  of  State  lias  .nanctioned  the  extension  of  Sir  Theo- 
dore Hope's  tenure  of  office  as  Public  Works  Minister  to  Decem- 
ber next — or  for  about  five  mouths,  as  his  five  years  expire  on 
22nd  J  uly. 

The  Vacant  Secretaryship  of  the  Public  Works  Department 
caused  by  General  Hancock's  death  is  not  likely  to  be  filled  up 
for  a  month  to  come,  pending,  we  suppose,  the  usual  reference  to 
the  Secretary  of  Siate. 

So  many  reductions  have  been  made  in  the  Executive  Stiff  of 
the  Public  Works  Department  in  Madras  that  it  has  been  found 
necessary  to  reduce  no  less  than  five  divisions  to  the  rank  of  sub- 
divisiiuis  under  subordinate  officers. 

The  Sone|>ore-Hajipore  section  of  the  Assam-Behar  State  Riil- 
way.including  the  bridge  over  the  river  Gunduk,  will  be  opened 
with  souie  ceremony  on  the  2i)th  instant.  It  is  understood  that 
His   Excellency  the    Viceroy  will  preside. 

We  learn  that  Mr.  Syed  Ali  Bilgrami  has  been  appointed 
Inspector  of  Mines  on  behalf  of  His  Highness'  Government,  in 
connection  with  the  Hyderabad  (Deccan)  Company,  which,  we 
kear,  is  largely  extending  its  operations. 

The  ilecrease  in  the  receipts  of  the  Provincial  Railways  in  the 
Nortli-West  Provinces  and  Oudli  in  the  year  1885-80,  as  compared 
with  the  estimate,  w;is  Rs.  2,1 8.00(),  which  was  due  to  the  falling 
off  in  the  receipts  of  the  Cawnpore-Achnera  line. 

A  Madras  paper  states  that  an  English  firm,  Messrs.  Barton 
and  Grindford,  liave  applied  to  the  Secretary  of  State  for  per- 
mission to  undertake  the  construction  of  two  lines  of  railway  from 
a  point  near  the  Ramiswaram  Canal  to   Madura  and  Tuticorin. 

It  is  notified  that  the  office  of  the  Superintending  Engineer, 
Tank  Maintenance  Scheme,  will  be  closed  from  the  lOtli  March 
1887,  after  which  date  all  communications  on  the  subject  of  Tank 
Maintenance  should  be  addressed  to  the  Chief  Engineer  for  Irriga- 
tion. 

Captain  Cosstable,  Deputy  Consnltinp;  Engineer  for  Railways, 
Bombay  has  gone  to  Jodhpore  to  open  anew  line  on  the  metre 
gauge,  being  a  continuation  of  the  Maharaj  of  Jodhpore's  railway  to 
Fachbadra,  were  the  Salt  lake  is  situated  in  his  Highness's  terri- 
tory. 

A  SERiocs  accident  took  place  on  the  llth  instant  morning  at 
Kherw.idi,  a  small  station  on  the  north-east  section  of  the  G.  I.  P. 
Kailway  line  and  about  150  miles  from  Bombay.  Two  goods  trains 
collideil,  and  the  driver  of  the  engine  of  the  up-train  was  unfor- 
tunately killed. 

We  hear  that  the  office  of  Inspector  of  Factories,  Bombay  has  been 
aboli^heil,  and  that  Mr.  Jones,  the  present  incumbent,  has  tendered 
bis  resignation.  His  duties  in  tlie  Presidency  town  will  be  jier- 
formed  by  the  Assistant  Collector,  and  in  the  Mofusail  by  the 
several  Collectors. 

The  Government  of  India  have  requested  the  various  local 
Governments  to  furnish  them  with  their  opinions  on  the  question 
of  the  appointment  of  agents  in  tliu'land  fo-  procuring  English 
Rtores  and  appliances  required  by  Indian  Port  Trusts  under  the 
direct  orders  of  the  Trustees. 

DcRiso  the  absence  of  the  Governor-General  in  Council  from 
the  Presidency,  the  Assistant  Secretary  in  charge  of  the  Military 
Department  of  the  Government  of  India  will  have  cha»i^e  of  that 
portion  of  the  Government  of  India,  Poblic  Works  Department, 
which  is  left  at  the  Presideuc;. 


For  the  Delhi-Kurnal  Railway,  a  second  Syndicate  is  understood 
to  be  in  the  field  ;  this  time  hailing  from  C.ilcult.\,  with  a  pro- 
posal to  make  the  lino  a  bro.id  gauire  one,  running  from  Delhi  by 
Souepat,  P.niipat,  and  Knrnal  to  Tlianesur,  from  which  last -place 
it  micht  ultimately  be  carried  on  to  Umballa. 

The  report  of  the  Directors  of  the  Darjeeling-Hinialayan 
Railway  for  the  latter  half  of  1886  is  an  e.>;treniely  satis- 
factory one.  The  sross  revenue  was  Rs.  2,5(),nC,3,  the  highest 
on  record,  and  the  e.-cpendituie,  including  debenture  interest, 
Ra.   1,50,414,  leaving  a  net  revenue  of  lis.  1,05,649. 

An  invention  has  recently  been  patented  by  Mr.  A.Rogers, 
C.E.,  of  the  Oudli  and  R.iliitkund  Railway,  which  bi.is  fair  to  dis- 
pose of  the  long  vexed  question  of  the  transport  of  fodder  in  tinies 
of  war,  and  to  altogether  revolutionise,  in  fact,  the  Commissariat 
system,  which  is  so  apt  to  break  down  in  any  severe  pres^^ure. 
'  A  NEW  line  on  the  metre  sauge  from  Mohsuna  to  Wadnagar, 
a  distance  of  twentv-three  miles,  has  been  opened.  It  belongs  to 
the  Gaekwar  for  wliom  it  was  cotislrncted  by  the  Rajputana-Malwa 
Railway,  who  have  also  undertaken  to  work  it  for  his  Highness, 
finding"  engines  and  railway  stock  of  every  description  at  his 
expen.se. 

We  understand  that  it  is  intended  shortly  to  brnig  the  posi- 
tion and  prospects  of  the  officers  of  the  Forest  Department  to 
the  notice  of  the  House  of  Commons  ;  and  that  those  members  of 
the  House,  who  devote  their  attention  to  Indian  affairs,  notably 
Sir  Richard  Temple,  will  strongly  advocate  the  claims  of  the  Forest 
Department  to  more  liberal  treatment. 

We  owe  the  late  resolution  of  the  India  Office  to  resume  the 
construction  of  the  Bengal-Nai:pur  line,  to  Sir  Theodore  Hope^s 
determination  that  the  project  should  no  longer  be  shelved.  If  it 
is  further  true  that  he  wishes  to  convert  the  Rajpootana  State  line 
into  a  broad  rrauge  one,  and  slio\dd  succeed  in  accomplishing  it, 
few  men  will  have  done  so  much  for  India  as  he. 

The  proposal  ina<le  for  amalgamating  the  Local  Fund  and 
Provincial  Public  Works  establishments  does  not,  we  hoar,  com- 
mend itself  to  the  Madras  Government,  who  have  informed  the 
Government  of  India  that  the  measure,  if  carried  out,  would  not. 
only  be  unproductive  of  economy,  but  that,  also  on  political  and 
adrninistrative  grounds,  there  are  grave  objections  to  it. 

The  Indian  railways  will  shortly  afford  some  important  work  to 
constructive  and  other  engineers  at  Home.  Tenders  are  invited  on 
behalf  of  the  Indian  State  railways,  for  plate  girders  of  4  feet  spans  ; 
aiid  likewise  for  (.diders  and  joists  for  superstructure  of  a  screw 
pilewhaif.  The  Indian  Midland  Railway  Company  is  also  requir- 
ing forty-two  locomotives,  together  witli  a  supply  of  iron  bridge- 
work. 

A  Madras  paper  hears  that  Mr.  R.  F.  Chisholni  has  appealed  to 
the  Government  of  India,  pointing  cut  that  his  premature  retire- 
ment from  the  Public  Works  Department,  Madras,  as  Consulting 
Architect,  was  induced  by  his  having  been  superseded  by  his 
junior;  and  expressing  his  willingness  now  to  take  up  his  po.>".t 
again,  provided  he  is  raised  to  the  rank  of  Superintending  En- 
p?neer,  a  rank  he  is  entitled  to  by  service.  No  decision  has  been  as 
yet  arrived  at. 


Jettcrs  t0  the  dbitor. 

[The  Edilor  detiireK  it  to  Ik  diuiiictl!/    under  at  ood  that  he  doex  not  hold 
himself'  rei>ponsihle  for  the  opinions  expressed  by  corresjiondents.] 

GARSON'S    PATENT    SUSPENSIONT  BRIDGES. 

Sir,— With  reference  to  "  F.  E.  R.'s"  remarks  in  your  last  issue 
on  the  above,  allow  me  to  observe — 

Firstly.— I  do  not  think  the  introduction,  as  designed,  of  the  top 
link  will  in  any  way  alter  the  strains.  Your  Correspondent,  '|  F.  E. 
R.,"  seems  to  me  to  be  of  the   same  opinion   in  asking  "  is  this  link 

loose  1"  ,.-111. 

Secondly.— 'V\\^  diagram  is  correct,  the  vertical  strains  will  be 
onlv  3-25t. 

thirdly.— The  \l"  \<h\  is  in  double  sheer, 
or  compression.  I  should  say  it  is  not  im- 
probable that  such  pins  would  be  steel. 
The  bearing  area  of  the  pin  is  a  to  d, 
along  the  surface  which  in  a  Ij"  pin  with 
two  g  cheeks,  the  area  is  1  325  of  superfices. 
Again,  sheering  strain  in  W.  I.  is  allowed 
a  higher  factor  than  4  or  5.  The  sectional 
area  seems  to  me  low,  but  with  hard  iron  or 
steel  pins  would  be  ample. 


not   in  direct  tension 

'X 


THE  MEMBER  OF  COUNCIL  FOR  PUBLIC  WORKS. 

Sir, — I  quote  below  a  notice  which  has  appeared  in  the  Pioneer 
of  the  5th  instant  : — 

"If  the  existing  precedent  is  to  be  followed,  and  also  the  analogy 
of  almost  every  Continental  State,  in  placin>;  a  Civilian  at  the 
head  of  the  great  spending  departments,  the  selection  of  the 
next  Public  Works  Minister  will  not  be  embarrassed  by  too  many 
possible  candidates.  There  is  indeed  one  man  who  by  common 
consent,  both  as  regards  the  lialance  of  his  aptitudes,  and  his 
claims  on  the  Government,  would  .seem  designed  to  reduce  the 
number  to  almost  a  unit.  We  mean  Sir  Charles  Elliott,  who, 
aa  he   appears   to  have  cut  himself  adrift  from  his  Chief  Comuis- 
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sioiierstiip  in  Assam,  apparently  meditates  retirement  from  a 
fieW  in  which  he  has  done  sucli  lona;  and  special  service  :  with 
eminent  capabilities  in  reserve.  It  may  perhaps,  however,  be 
safely  concluded  that  tlie  Viceroy  is  too  close  an  observer,  and 
too  careful  of  public  interests  and  expectations,  to  permit  one  of 
the  ablest  of  his  officers  to  he  lost  to  India." 

No  one  who  lias  watched  the  career  of  Sir  C.  Elliott  can  deny 
that  he  has  rendered  valuable  services  to  the  Government  of 
India  in  his  own  sphere  of  life,  but  to  pitchfork  any  individual, 
be  he  ever  so  able  and  acceptable  to  a  certain  class  of  officials  in 
India,  into  a  berth  which  should  be  exclu.sively  filled  by  a  Royal 
Engineer  officer  is  jobbery  of  the  meanest  type.  The  extract  from 
the  Pioneer  speaks  for  itself.  I  certainly  do  not  understand  the 
logic  of  the  sentiments  therein  indulged  in.  Because  a  precedence 
has  been  e3tablished  of  placing  a  Civilian  at  the  head  of  all  spend- 
ing departments  out  here  and  at  home,  andbecause  some  of  the  Con- 
tinental States  do  the  same,  therefore  it  is  a  foregone  conclusion 
that  a  Civilian  is  the  fittest  person  to  rule  the  destinies  of  an  im- 
portant Service  like  the  Indian  Public  Works  Department.  I 
lave  said  above  that  a  Royal  Engineer  officer  should  be  appoint- 
ed to  fill  the  place  of  the  retirinrr  Member  of  Council  for  Public 
Works.  Haifa  century  aso  a  Civil  Engineer  wonld  have  filled 
the  post  satisfactorily,  but  tlie  times  are  changed  now  and  we  want 
more  military  men  at  the  Heads  of  Services  !  R. 


CALCUTTA  SANITATION. 
Sir, — Referring  to  your  remarks  in  the  last  issue  of  the 
Journal  on  the  Water-Supply  of  Calcutta,  I  would  add  that 
while  in  the  Town  itself  there  is  an  insufficient  supply  of 
pure  wholesome  water,  the  Suburbs  get  nothing  at  all  :  the 
inevitable  conclusion  is  that  a  large  portion  of  the  poorer 
classes  of  the  pepole,  especially  in  the  Northern  Division  and 
the  Suburbs,  depend  for  potable  water  on  wells  and  tanks, 
which  are  in  fact  reservoirs  of  impurities,  the  contettts  of 
some  of  which,  when  analysed  by  the  Municipal  Analyst,  have 
been  found  to  be  worse  than  ordinary  London  sewage.  While 
this  lamentable  state  of  affairs  is  found  prevalent  in  one  part  of 
the  City,  in  another  the  supply  greatly  exceeds  the  demand.  The 
Executive  Committee  of  the  Health  Society  very  properly  observe.s, 
"that  the  opulent  residents  in  the  south  of  Calcutta  should  have 
filtered  water  with  wliich  to  water  their  gardens  and  wash  their 
carriage.s,  while  the  poor  in  the  northern  parts  cannot  get  a  scanty 
supply  for  household  purposes,  is  an  arrangement  which,  on 
grounds  of  justice  and  humanity  alike,  ought  long  ago  to  have 
been  rectified."  The  effects  of  this  inadequate  supply  are  pain- 
fully brought  into  prominence  with  the  outbreak  of  cholera  during 
the  last  quarter  of  1885,  which  was  nearly  three  times  the  decen- 
nial mean,  and  far  worse  than  any  year  since  1868.  The  Health 
Officer  notes  the  followiin:  facts  as  to  locality  :  "  \st,  a  large  group- 
ing took  place  round  tanks  ;  and  ind,  most  of  the  cases  took 
place  in  those  localities  in  which  there  was  great  scarcity  of  water." 
He  shows  on  the  clearest  of  evidence  that  in  bustees  with  no 
drainage  aud  no  water-supply  the  outbreak  was  severe,  owing  to 
the  water  of  the  tanks  being  very  foul.  But  let  us  not  lay  it 
as  an  unction  to  our  souls  that  the  reservoirs  in  the  more  favored 
localities  in  the  Town  are  free  from  contamination.  Dr.  Simpson 
goes  on  to  observe  :  "  The  same  remark  might  be  made  of  nearly 
every  tank  in  Calcatta,  and  especially  of  those  in  the  native 
quarter  of  the  town.  Human  ordure  is  seen  on  the  edge  of  the 
water  and  often  adjacent  to  utensils  for  cooking  purposes  and  stor- 
ing water.  The  people  in  these  instances  simply  bathe  in,  cook  with 
and  drink  their  own  filth,  and  they  might  as  well  in  many 
instances  drink  and  bathe  in  the  water  issuing  from  a  sewer. 
It  is  to  water  of  this  kind  that  some  of  the  inhabitants  are 
obliged  to  have  recourse,  owing  to  the  great  scarcity  and  very 
inefficient  distribution  of  the  filtered  water-supply."  What  a 
terrible  picture  this  is,  and  how  true  to  life  ?  Well  may  the  Health 
Society  be  moved  to  represent  the  circumstances  to  the  Government 
of  India  and  ask  for  the  establishment  of  "a  consultative  branch 
of  the  Public  Works  Department  expressly  in  charge  of  sanitary 
engineering,  and  prepared  to  advi.se  with  knowledge  and  authority 
on  all  schemes  of  sanitary  improvement  and  to  supervise  their 
execution." 

Calcutta  ;  March  15,  1887.  Htqeia. 


Jiterarg  ^^otias. 


A  Manual  of  Indian  Timbers.     Bi/  J.  S.  Gamble,  M.A.,    F.L.S. 

Calcutta.    1886. 

Opportunity  has  been  afforded  us  to  notice  this  very  useful 
work  which  has  been  lately  very  freely  and  incorrectly  made 
use  of  at  Home  by  Commander  Lovett  Cameron,  c.  b.,  r.  n. 
The  author,  or  preparer,  as  he  styles  himself,  Mr  Gamble, 
was  officiating  Conservator  of  Forests  in  Bengal  when  the 
book  was  published,  but  afterwards  was  promoted  to  that  grade 
and  transferred  to  the  Madras  Presidency  when  the  Forest  De- 
partment there  was  organized.  The  "  Manual "  was  printed 
and  published  by  order  of  the  Government  of  India.  We  have 
pleasure  in  directing  the  attention  of  those  of  our  readers,  who 
may  not  have  seen  it,  to  this  book,   as   containing   almost  all   the 


information  that  an  Engineer  requires  to   know  regarding   all  the 
known  timber  trees  in  India. 

In  the  introductory  chapter  of  the  Manual,  Mr.  Gamble  ex- 
plains that  the  book  had  its  origin  in  the  collection  of  forest  pro- 
ducts of  India  made  for  the  Paris  Exhibition  of  1878.  The  series 
of  wood  specimens  then  contributed  in  the  rough  by  the 
various  Local  Governments  and  their  Forest  Officers,  and  prepared 
and  arranged  in  a  central  workshop,  first  in  Simla  and  afterwards 
in  Calcutta,  by  Mr.  Brandis,  the  late  Inspector-General  of  Forests, 
and  Mr.  Gamble,  was  ao  large  and  valuable  that  it  was  settled 
that  besides  the  collection  for  the  Paris  Exhibition  a  number 
of  duplicate  sets  should  be  also  prepared,  sufficient  to  supply 
a  good  stock  to  the  Royal  Gardens  at  Kew,  and  to  other  museums 
both  in  Europe  and  America,  as  well  as  type  collections  to  be 
deposited  in  the  offices  of  the  Forest  Conservators  in  the  differ- 
ent provinces  or  circles  in  India,  for  reference  by  all  persons  in- 
terested in  timber  and  ornamental  woods  and  their  applications 
to  engineering  works  or  industrial  manufactures.  Chief  among 
these  collections  was  that  specially  set  apart  for  the  Museum 
of  the  Forest  .school  of  Dehra  Dun,  and  next  to  it  in  complete- 
ness in  In<iia  was  the  collection  deposited  in  the  office  of  the 
Conservator  of  Forests  in  Bengal  at  Darjeeling,  and  these  two 
collections,  and  especially  the  former,  were  chiefly  used  and  con- 
sulted in  the  preparation  of  the  Manual.  But  before  the  work 
was  undertaken  the  materials  available  had  been  greatly  aug- 
mented by  various  private  collections. 

Taking  all  these  sources  together,  the  number  of  specimens 
named,  numbered,  and  described  reaches  2,530,  belonging  to  906 
species  and  432  genera.  All  the  wood  specimens  described  in 
the  Manual  bear  a  letter  and  a  number,  referring  to  the  particular 
specimen  or  series  of  specimens  cut  out  of  one  loj  or  piece,  so 
that  any  numbered  specimen  in  any  of  the  reference  collections 
can  be  at  once  compared  with  its  description  in  the  book,  by 
the  help  of  the  copious  index,  and  the  list  of  specimens  given 
at  the  end  of  the  description  of  each  species.  The  vernacular 
names  of  the  timbers  described  are  also  given  in  moat  of  the 
languages  of  India,  and  the  index  of  these  extends  to  38  pages, 
so  that  it  must  be  easy  to  identify  any  wood  that  an  Engineer 
may  come  across. 

Mr.  Gamble  has  been  careful  to  name  in  his  introduc- 
tion the  books  from  which  he  regularly  quotes,  and  he  also 
appends  a  long  list  of  books  and  published  papers  from  which 
information  has  been  drawn,  and  he  requests  it  to  be  re- 
membered that,  excepting  the  actual  descriptions  of  the  woods, 
very  little  of  what  he  gives  is  nsw,  but  has  been  compiled  from 
all  available  sources  of  information.  In  this  way  the  chief  points 
of  information  recorded  under  each  species  are,  he  says  : — 

1.  The  scientific  name — with  synonyms  (so  far  as  the  six  hooks  h« 
generally  quotes  from  are  concerned.) 

2.  The  vernacular  names — selected  with  as  much  care  as  possible 
and  with  the  spelling  given  according  to  the  most  ordinary  system  and 
the  pronunciation  of  the  word. 

3.  The  description  of  the  wood. 

4.  The  geographical  distribution  as  shortly  as  possible. 

5.  The  record  of  all  available  information  regarding  rate  of  growth. 

6.  The  results  of  all  experiments  regarding  weight  and  strength 
that  it  was  possible  to  quote. 

7.  The  uses  to  which  the  wood  and  other  products  of  the  tree  are 
generally  put. 

8.  The  list  of  specimens  used  in  identification  and  description. 
Though   botanical   descriptions   of  the   plants   which   yield  the 

timbers  treated  of  have  not  been  given,  there  is  yet  a  vast  amount 
of  information  regarding  the  genera  to  which  they  belong  and  the 
other  .species  of  these  genera  and  regarding  their  geographical 
habitats,  and  the  uses  and  qualities  of  the  woods  and  other  pro- 
ducts they  yield.  The  description  of  the  timbers  treated  of  in  the 
Manual  were  all  carefully  drawn  up  by  a  Committee  consisting 
of  Mr.  Brandis,  Mr.  Gamble,  and  Mr.  A.  Smythies,  b.a.,  now 
Deputy  Conservator  of  the  Dehra  Dun  Forests.  Dr.  Warth,  of  the 
Dehra  Forest  School,  also  assisted  in  examining  the  specimens  with 
a  view  to  determine  the  rate  of  growth,  and  in  weighing  them. 
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HOLLERS  FOR  MKNDrNd  SHKKTS  OK 
COIUUTOATKl)  IKON. 

This  mnohiiio  odimiMtM  of  U  rolloPH,  A,  H  and  C,  fitted 
t<t  II  wiMxIcii  fniiiii',  <i  h  n  il\  Ht'n  (if(H.  I  and  2.  Tho 
wtMHli'ii  fnniu'  \h  iiiado  up  of  two  longitudinal  |ii('ocH  a 
•nd  e,  of  two  trauHVorKo  niociw  h  and  d,  and  of  two 
Tortidil  pioooH  «  and  /'.  Tho  lon^jitudinal  and  trariH- 
vorw!  pioooM  arc  joinod  tofft'thcr,  by  nuMiUH  of  a  joint 
nhown  in  fif(.  H,  and  Hli(Von<^d  Ity  nuiaiiN  of  tranHvc-rHc 
boltH  /  and  ( — hoo  ti>^.  1.  Tlui  rollcrH,  wliioh  aro 
»«t|ual  in  Mizc,  aro  inadiM)!'  kookar  wood,  wil,l>  corru^alioiiH 
cut  on  lIxMu.  Tho  boaringH  of  tho  axloH  of  K  and  H 
•ro  of  tho  fornj  Hhown  in  fig.  5.  Tho  axl(!  of  C.  tho  hoc- 
tion  of  whioli  ih  nivon  in  fig. 4,  roHtn  in  oiroiilar  holoH 
inodu  in  tln>  vortical  pio('os  h  and  f  of  the  Iranio.  'i'o 
provont  tho  axlo  from  (pushing  tho  wood  two  wuhIuth 
o  X  'X  X  J"  ant  plaood  both  HidoH  of  tho  liolo  and 
boltod  on  to  tho  wood.  Tho  roll«'r(/  hiiH  got  two  liandl<<N 
ouly.  Whon  anhoot  of  oorrugatod  iron  iH  roipiirod  to  bo 
curvod,  it  iH  niado  to  paxMlx^twoon  tho  rollorH  0  and  A,  M. 
Tho  Mhcot  being  in  contaot  with  all  tho  throo  mllorM,  A  and 
B  will  also  rovolvo  with  (/  and  the  hIiooI,  of  oorrngali-tl 
iron  will  bo   ciirvod    an  it  pa.4.'«\H  through   I lio  rollers. 

TImh  applianoo  Ih  now  omployud  in  the  Punjab  for  llio 
puriM)Mo  uuuitionod,  Q.  U. 

THK  MADRAS  HARBOUR. 
Its  Oonstiujotion,  DKSTiuKrnoN,  and  Rkconstihiction. 

111. 

In  Maroh  ISTO,  a«  wo  havo  Hoon,  tho  Madnw  (}ovorn- 
niont.  in  forwarding  to  tho  C5ovornniont  of  India,  with 
their  approval,  thi'  report  of  the  Madran  ('oniinittoo, 
Avhioh  was  in  favor  of  an  iNolatod  br(Mikwatt>r,  expr(>HMod 
n  hope  tlmt  tho  Seorotary  of  Stat(>  might  bo  moved  t,o 
Hond  out  a  thon)ughly  iiualiliod  Marino  and  Harbour 
Knginoor  to  <<xamino  and  r(<port  on  tho  fea-Mibilily  of 
improving  th(>  i'ort  by  the  oonsi ruction  of  sudi  a  work,  or 
by  other  pracliciiblo  means.  There  in  a  hint  an  in  I  he 
correspondonco,  but  this  roipiest  wa.M  practically  complied 
with  by  the  iiiHlruction  to  Mr.  Uoorgo  RobortHon, 
r.U.s.K.,  M.l.c.K., — who  in  1M70  wtw  appointed  by 
the  Secretary  of  Statu  for  India  to  visit  and  r(>port.  on 
other  harboun*  on  the  Bombay  and  MadriiH  OoastM,  - 
■Jo  report,  also  on  th(<  sid)j(»cl-  of  lh(>  ]iropo.sed  MadniN 
Itarliour.  Tlu>  India  Otfico  did  not  think  it.  lit  to  go  to 
thi'  oxpi'ns<!  of  (Migaging  a  nuui  at  tho  v^^ry  tip-toj)  of  th(\ 
Profo.sMion  to  make  such  a  jirolonged  visit  to  India  a.s  su('h 
an  extensive  investigation  woidd  involve,  but.  they  did 
.the  next  bt<st,  or  perhaps  as  good  a  thing,  and  on  the 
reconunendation  of  (loneral  Strachey,  U.K.,  selecled  a 
man  who  had  learned  his  work  on  t,ho  great  Molyh(>iid 
breakwater,  who  had  afterwards  been  Resident  Kngineor 
on  the  London  Docks  Kxtension  Works,  and  Uesid(>iit 
EngiiK'or  on  the  IViiieo  of  Wales  and  All»erl  Docks  at 
Ijoith,  and,  along  with  Mr,  (now  Sir)  A.  M.  Rendel,  was 
Consulting  Kngineer  to  the  Leilh  Harbour  ('ommissiou- 
ors,  Tho  works  nt  Leiih,  it  may  be  remarked,  involved 
the  n^claination  of  a  large  area  of  land  from  tho  .sou.* 

After  visiting  Madras  in  1.S71,  and  carefully  oonsidor- 
ine  th<<  n<port*(  and  designs  of  tho  Madras  ('omniittco  and 
Olln'r  authorities,  Mr,  Robertson  came  to  the  identical 
ConcliiNions  arriv<M|  at  by  tho  ("omniiltf(>,  though  not  for 
the  same  reasons.  In  tlie  first  place,  lie  fully  coniMirred 
with  fhoiK  in  condemning  any  attempt  to  form  a  break- 
water, or  piers  of  anv  kind,  of  a  complicated  structure, 
ui  a  Hituntioii  like  Madni.s.  This  referred  to  tho  eoin- 
binations  of  stone  and  timber,  and  stone  and  iron,  already 
noticed,  which  had  been  i)ropos(>d  by  various  Kngineers, 
In  thi-  second  place,  ,Mr,  Ivobertsoii  concurred  with  llie 
Committee  in  recommending  tho  construction  of  a  break- 


•  Mr.  H<ilicrl«iii'ii  rnpiiUtlnn,  u  »  Marine  KiiKinoitr,  wim  mi  liijjli 
thnt  WMm  nflt'r  lii»  irtiirii  (mm  lixlin  lir  RtiMxl  nkcoiiiI,  in  ii  ooiiiiM'lilion 
•f  mini*  forty  nr  lifty  KiiKliiwm,  for  tlio  lniiiort4M>t  immI  of  t'lilof 
JkginMr  to  «£•  UymikmI  IKwk  Tniat. 


water,  lying  |iaiallel  to  the  shore  in  at  least  Hcvon 
fathoms  water,  and  at  least  2,000  yards  in  length.  He 
would  have  |)roforred  to  jiut  it  farther  out,  so  as  to 
give  more  deep  water  shi^lter,  but  that  tlu!  increa.sed 
section  and  necoMsarily  greater  length  to  shelter  the  same 
extent  of  beach,  would  inak(^  i\w  cost  more  than  tho 
financial  view  of  tin;  (|uostilon  might  warrant,  lb;  .said 
that  the  breakwater  should  be  perlectly  straight,  and  havu 
noHplayed  ends  (such  as  had  Imhui  proposcnl  by  Colonel  (Jrr, 
and  not  posit  ivi^ly  disapproved  of  by  the  ('ommittee)  so  as 
to  give  the  greatest  amount  of  shelter  with  a  given 
l(!ngth  of  breakwater.  Mr.  ItolxTtson  consi(]ere<l  (hat  lln; 
slope  proposed  by  ( Colonel  ( )rr  and  adopted  by  the  t^omniit- 
teo  for  the  iiin<>r  fane  of  the  breakwatiir,  I  to  \  from  top 
to  bottom,  was  too  sto(;p,  and  in  his  own  (;stiinate  he 
iuiopt(Ml  the  slopes  which  the  uii|)il(!h(^d  rubble  deposit  in 
the  outer  breakwater  at  Portland  had  finally  assumed  aft.i^r 
years  of  exposure  to  the  a<;lion  of  the  .sea  -  (si^e  sketch  op- 
iiosito  pag(!  latiof  Indian  Knoinkioiuno  for  March  12th). 
llo  took  the  saiiK.'  lieiglil  of  (;rest  above  high  water  as  the 
(Jommitee  did,  li  foot,  but  objinitud  to  the  proposed  para- 
pet wall  above  that  height,  saying  that  the  siwv  should  bo 
allowed  to  (rome  freely  over  the  l)i'(>akwater. 

Mr.  llobi^rlHon  consid<'re(l  that  the  Coinmiteo  had  ovor- 
<(st.imat.ed  by  17  laklm  of    rupees    the    quantity    of  stone 
that  would  n'lpiire  lo   he    i|uiiriied    ami   carriecl    to   site. 
They   estimated   for  the    (|UM.ntily   as   if  the    breakwater 
wouM  bo  solid,  making  no  deduction  for  the  apaco  oc(!u- 
pi(«l  by  tli(>   interstices   ainong   the  rubblt!,  "recognising 
the  nec((ssily  of  providing  a  large  surplus   to    make  good 
wiistiige  by  the  dispersion    of  solium  of  tlu>  smaller    mate- 
rial during  the  ))rogre,ss  of  the  work,    or   Ix^foro  it.  should 
bocoino  duly  eonsolidatod,  as  well  iw  by  the?  siibsidencci  of 
the  stone  in  the  I'od  of  the  sea."    Mr.  Robert.son  .said  that 
this  was  liir  loo  great  an  allowance.     When  ho   was  at  tho 
llolyheiid  works,  the  ipMinlitv  of  slinie  to  be  (piarried  was 
cal(Milated  at.    I  t.on  for  20  cubic  feet,   which   a..ssumed    the 
interstices  to  occupy  one-foiirlh  of  the  bulk  as  deposited. 
Ouo-liflh  might,    tlien^fore  safely  bo  taken    off  th(!  ipian- 
tity  of  stone  calculat.ed  by    tho  Committee,  and  enmigh 
margin  still  1m>  left  for  th(>  wastage    alluded   to  by   them. 
There  was,  in  point  of    fact,   very    little   waste   in   such   a 
work,  b(>caii.s((  the    se(;tion    \va.s    calculated  at.  the  full  size 
till'  deposit  was  siippo.sed  to  occupy  after  being  shaped  by 
the  action  of  the  sea,  Tht'ro   was  a   littU^    waste?  in  (piar- 
rying,  because  very  small  stuff  should   not.   be  carricnl  to 
l\ie  work  ;  but  it  was  the  railway  freight  that  would  make 
thi<    const riK^tion    of  a    breakwater    at    Madras    so  costly. 
And,  in   this  (•onneclion,  Mr.   Itoberl.soii  desiderated  moro 
intpiiry   into  the  bt?st  source  of  stone  supply,  as  .")!    iniltvs 
was  a    long   distance  to  bring    a    large    daily   supply   of 
mat(u-ia.l,  and  the  railway  fri>ight  for  that   distance   would 
amount,  to  the  cost  of  a  very  rospt^ctablo  length  of  ."special 
line  ii>a  (piarry  n(>aror  at.  hand.      Mut.  as  the  fnught  paid 
to  the  <.'uaraut.<>e'l  railway  would  go  to  reduce  the  amount 
pai<I  by  GovernnuMit  as  guaraiiti>i>d   interi\st,  this    diil  not 
.so  much  matter. 

Tho  real  diHiculty  in  constructing  the  breakwater,  as 
propo.sed  by  the  (.3<mimittoe,  Mr.  Robertson  said,  was  tho 
water  carriagi"  from  th(>  shor(>  to  the  site  of  the  work. 
The  (Committee  proposed  to  construct  a  pier,  .'UX)  yanis 
in  liMiglh,  for  the  purposi<  of  fiuMlitating  the  delivery 
of  tho  stone  into  boats,  thence  to  ln>  towed  by  steam 
tugs  to  the  site  of  tho  work,  and  there  to  be  deposited 
by  cranes.  It  was  ralculat(vl  that  2,000  t<uis  might  thus 
be  deposited  for  2.'ir)  days  in  the  year,  and  that,  the  whole 
(piantity  of  ston(>  might  therefore  be  dei)ositt>d  in  eight 
years  after  the  comi)letion  ol  the  pi(>r.  Mr.  Ivobcrtson's 
unproasion  wivs  that  a  very  much  long(>r  tinn*  would  be 
nxiuired,  in  a  swell  such  lus  prevailed  at.  Madras,  in  which 
the  difliculty  of  shipping  and  depositing  stones,  some  of 
tluMii  many  tons  in  weight,  could  liardly  be  over-estimateiL 
III"  said  that  the  only  way  to  construct  the  breakwati^r, 
within  a  rfnuoiuilile  time  and  l«  l>e  indi-priuietil  of  the 
weather,  \\n»  to  run  a  pier  on  .screw  piles,  carrying 
two  lines  of  rails,  out  to  the  aite  of  the  workx,  and  that  it 
would  be  the  most   ccouomical  way    in    tho  end.     After 
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the  site  was  reached  the  breakwater  might  be  made 
either  by  an  end  tip,  or  from  a  staging,  but  he  would 
advise  the  latter  method,  which  had  been  used  in  almost 
all  large  sea  works,  ever  since  it  was  first  adopted  b}'  the 
late  Mr.  Rendel  at  Holyhead  and  Portland.  The,  cost 
of  the  staging  would  be  amply  repaid  by  the  certainty 
and  nicety  with  which  the  stone  could  be  deposited  and 
any  part  of  the  work  fed  with  material  as  the  sea  pulled 
it  out.  He  had  at  first  tried  all  three  ways  of  depositing 
stone,  in  the  same  work,  at  Leith,  from  boats,  from  an 
end  tip,  and  from  a  staging,  and  the  result  was  so  much 
in  favor  of  the  last  that  afterwards  he  made  that  me- 
thod imperative.  By  using  a  staging,  he  had  known 
more  than  a  million  of  tons  of  stone  deposited  in  a  year, 
and  even  5,220  tons  in  one  daj'.  This  however  required 
very  perfect  arrangements  at  the  quarries.  The  staging 
on  the  site  of  the  breakwater  should  have  on  it  five  lines 
of  rails.  Mr.  Robertson's  estimate  of  the  cost  of  a 
breakwater  constructed  in  that  manner,  including  a 
screw  pile  pier  1,200  yards  long  to  connect  the  work  with 
the  land,  was  Rs  1, 14,00,000,  or,  adding  15  per  cent,  for 
contingencies, — Rs.  1,31.10,000.  The  estimate  of  cost 
made  by  the  Committee  was,  as  has  before  been  stated, 
Rs.  1,06,20,325,  but  they  recommended  Government  to  be 
prepared  for  this  being  exceeded  by  perhaps  25  per  cent., 
which  would  give  a  possible  total  of  Rs.  1,32,75,406, 
almost  exactly  the  same  as  Mr.  Robertson's  total.  He, 
however,  considered  that  with  good  arrangements  the 
breakwater  might  be  very  easily  constructed  in  six  years 
after  the  completion  of  the  pier,  instead  of  in  8  years  as 
the  Committee  allowed,  but  which  he  thought  much  too 
little  to  allow  if  the  work  were  carried  out  by  their  method. 
(To  he  continued.) 


THE  CONSTRUCTION  OF  THE  HONEY-CELL  ; 

OR, 

The  Bek  and  his  D.  P.  W. 

By  a.  Ewbank,  m.a. 

I. 

The  Geometry  and  Constniction  of  the  Bee-cell  require 
at  one  point  of  the  discussion  the  assistance  of  the  Differ- 
ential Calculus.  But  there  are  many  interesting  fea- 
tures which  can  be  described  in  the  language  of  more 
elementary  Mathematics,  while  others  can  be  described 
in  ordinary  untechnical  speech.  And  even  the  Differ- 
ential Calculus  can  be  removed  from  its  one  function  if  we 
choose  to  imagine  ourselves  obtaining  by  experiment  and 
by  a  series  of  trials  what  the  Calculus  gives  us  by  theory. 
Therefore  this  discussion  will  be  intelligible  throughout 
to  readers  whose  mathematical  studies  were  ended  with 
simple  Trigonometry,  and  much  of  it  will  be  intelligible 
without  any  mathematical  knowledge  whatever.  That 
purely  geometrical  problem  for  which  the  aid  of  the  Cal- 
culus, if  not  indispensable,  is  still  very  appropriate,  is  not 
here  published  for  the  first  time.  Probably  many  mathe- 
maticians, working  independently,  have  assured  themselves 
that  the  shape  of  the  Bee-cell  has  the  curious  property  of 
being  most  economical  of  wax  under  certain  pre-assigned 
conditions.  But  the  greater  part  of  the  discussion  to 
which  I  invite  the  attention  of  the  readers  of  this  Jour- 
nal will  contain  ideas  and  reasonings  which  I  believe  to 
have  been  now  for  the  first  time  published  and  now  for 
the  first  time  thought  out. 

When  an  insect — that  has  six  legs — requires  a  home  to 
sleep  in  or  a  nest  for  its  young  or  a  treasure  house  to 
store  up  food  he  may  look  about  for  some  such  accidental 
hole  or  crevice  as  in  the  trunk  of  a  tree,  or  in  rocky  ground 
nature  may  already  have  provided.  In  such  a  case  geo- 
metrical considerations  are  not  particularly  studied.  The 
place  must  be  large  enough  to  hold  whatever  it  is  required 
to  f)ut  there.  The  next  desideratum  is  tliat  the  en- 
trance shall  be  as  small  as  possible.  For  in  this 
case  the  existence  of  the  bole  is  the  less  likely  to  attract 
attention  from  predatory  wayfarers.  Should  the  hole 
bn  observed  then  the  smaller  the  entrance  the  more 
difficult  it  is  for  a  large  robber  to  get  inside  smd  the  ensier 
it  is  for   the   lawful  tenant   to    defeud  himself  and  his 


property  against  an  equallv  small  but  more  heavily 
armed  assailant.  Given  a  spacious  chamber  approached  by 
a  narrow  and  not  easily  noticed  passage  the  insect  may 
readily  put  up  with  any  other  inconveniences  which 
may  attach  to  the  place.  It  may  be  damp  and  its  tender 
young  may  get  colds  on  their  chests — or  it  may  be  badly 
ventilated  and  the  insect  mav  creep  out  in  the  morning 
languid  and  half  asphyxiated.  But  as  there  are  humans 
(as  the  Americans  say)  who  will  readily  endure  all 
sorts  of  discomforts  rather  than  give  themselv<'s  the 
trouble  of  honest  methodical  labour,  so  there  are  insects 
that  seem  to  have  as  little  proper  pride  in  the  appearance 
of  their  houses  or    in  the  management  of  their  children. 

For  an  insect  of  this  loafiug  description  an  unused 
keyhole  provides  a  sumptuous  mansion.  The  entrance 
is  narrow  and  it  cannot  be  enlarged  by  predatory  teeth 
working  at  the  outside.  Once  witliin  the  lock  we  find  a 
suite  of  rooms  as  comfortable  as  heart  could  desire.  We 
know  that  humans  (Anglo-Indian  or  otherwise)  coming  to 
a  new  station  are  often  prone  to  take  as  a  matter 
of  course  the  good  things  provided  for  them,  with 
perhaps  much  difficulty,  by  their  predeces.=ors  in  the 
way  of  racquet  courts,  tennis  courts,  baths,  &c.  It 
is  to  be  feared  that  some  insects  are  equally  thought- 
less and  ungrateful.  But  to  a  reflective  female  in- 
sect who  comes  on  a  keyhole  which  indicates  by  subtle 
dust  indications  that  it  is  not  used  by  other  creatures  it 
must  seem  that  the  carpenter  who  devised  that  structure 
was  animated  with  much  benevolent  foresisjht  for  the 
needs  of  his  future  lady  tenant.  In  one  of  its  convolutions  I 
she  can  curl  herself  up  for  a  sleep.  In  another  she  finds  a  " 
chamber  naturally  adapted  to  an  expected  "  interesting 
event."  A  third  is  a  ready  made  larder  where  she  deposits 
that  tender  remaining  half  of  a  young  caterpillar  which 
she  captured  in  to-day's  shikar.  It  is  reserved  to  the 
morrow's  early  breakfast,  for  the  damp  morning  air  is 
good  for  no  one  upon  an  empty  stomach. 

When  an  insect  of  either  sex  can  find  no  crevice  handy  or 
when  he  (or  she)  has  methodical  ways  and  is  not  averse 
from  honest  labour  then  an  apartment  is  duly  built  and 
it  is  naturally  built  rounid.  The  chamber  may  be  al- 
together as  nearly  round  so  as  to  be  spherical  or  domelike 
with  a  flat  floor  — or  it  may  approach  the  shape  of  a 
cylinder  whose  axis  is  horizontal ;  and  here  the  roundness 
applies  to  the  cross  section.  All  that  we  have  said  about 
six-le^'ged  beings  applies  equally  to  four-legged  beings  and 
to  bipeds  either  feathered  or  featherless.  In  all  cases 
an  animal  naturally  prefers  to  have  as  much  round- 
ness as  possible.  One  cannot  turn  conveniently  in  a  place 
where  there  are  sharp  corners.  Thus  we  see  that 
the  untutored  human — when  he  wants  one  chamber  for 
himself  or  for  himself  and  his  squaw  and  his  children — • 
makes  his  habitation  round  and  calls  it  a  hut  or  a 
tent.  If  subsequently  he  takes  to  building  barracks 
he  may  modify  the  round  shape  for  obvious  rensons. 
But  we  are  dealing  with  primeval  impulses  and  we 
can  verify  them  in  ourselves.  Ask  any  man  to  dig  you 
a  hole  in  a  field  and  give  him  no  instructions  about  the 
shape  or  the  object  for  which  you  require  it.  He  will  not 
make  the  hole  of  the  coffin  shape — that  is  roughly 
rectangular  and  longer  than  it  is  broad— nor  will  he 
make  it  roughly  square.     He  will  make  it  a  rude  circle. 

But  to  bipeds,  quadrupeds  or  six-legged  creatures  there 
comes  a  time  when  individual  enterprise  is  replaced  by 
something  approaching  the  limited  liability  company.  Now 
when  men  or  insects  wish  for  the  sake  of  mutual  protec- 
tion or  of  co-operative  advantages,  to  build  huts  or  store 
houses  in  close  proximity  they  find  that  the  round  shape 
involves  two  disadvantages.  One  is  that  space  is  wasted. 
Another  is  that  material  is  wasted.  There  may  be  another 
disadvantage.  This  we  will  call  the  Engineering  dis- 
advantage. I  mean  that  as  each  cell  or  chamber  touches 
its  neighiiours  only  at  points  or  lines,  i.e.,  small  areas,  they 
do  not  lend  each  other  that  mutual  support  which  the 
awakening  intelligence  of  the  "  Construction  Department" 
may  see  to  be  desirable. 

(To  be  continued.) 
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INDIAN  ARROWROOT. 

The  Rev.  James  Doyle,  Madnxs  Irish  Mission,  favours 
us  w-ith  the  following  Economic  Note  : — 

I  am  sendins;  vou  a  sample  of  .Arrowroot  grown  and  nianu- 
facrured  at  Place's  Gardens,  Kilacheri  (Ohins;leput),  by  the 
Rev.  Kr.  Dominic.  Judginn;  from  the  results  of  the  primi- 
tive methods  adopted  by  him  both  in  the  cultivation  and 
preparation  of  the  tul)er,  I  should  say  that  as  an  Industry 
worked  on  scientific  principles  and  with  mechanical  appli- 
ances, Arrowroot  should  prove  largely  and  surely  remunera- 
tive. 

.  The  eyes  from  which  his  last  crop  was  raised,  were  put 
down  at  al.out  a  foot  apart,  in  the  month  of  July  last 
year, — the  ground  having  been  first  prepared  as  for  a  crop  of 
rturi  merely ;  the  subsequent  treatment  of  the  plants  did 
not  differ  materially  from  that  of  this  hardy  cereal.  The 
tubers  were  dug  up  in  November-December,  and  averaged  12 
inches  in  length,  with  a  diameter  of  1  -5  inches  at  their  head. 
Only  a  small  quantity  was  unearthend  each  time,  as  he 
believes  that  the  tubers  deteriorate  by  exposure  to  the  air  ; 
and,  accordingly,  these  were  immediately  divested  of  their 
sfapiiths,  washed  and  reduced  to  a  coarse  pulp  in  a  stone 
mortar  with  a  wooden  pestle.  A  portion  of  the  pulp  was 
now  put  into  an  earthen  vessel  and  washed  in  a  large  quan- 
tity of  water,  and  the  washins^s  were  poured  into  a  second 
vessel  through  a  wire  gauze  sieve,  and  allowed  to  settle.  At 
the  end  of  some  ten  minutes,  the  top-water  was  carefully 
poured  off  the  second  vessel,  fresh  water  poured  on  the 
settlings,  and  after  the  whole  had  been  well  stirred,  the 
result  was  strained  into  a  third  vessel  through  a  piece  of 
muslin,  and  left  to  settle  a  second  time.  At  the  end  of 
a  second  ten  minutes,  the  water  was  poured  off  from  this 
vessel  also,  and  the  farina  was  discovered  at  the  bottom 
as  a  white,  firm,  moist  mass,  and  was  taken  out  and  spread 
on  clean  white  sheets  to  dry.  The  residuum  of  each  strain- 
ing was  returned  to  the  first  vessel,  and  treated  a  second, 
and  occasionally  a  third  time  as  the  original  pulp,  before  it 
was  thrown  away. 

As  only  a  very  small  quantity  was  grown  and  manufac- 
tured last  year,  I  have  made  no  attempt  at  calculating  the 
yield  per  acre.  But  I  found  from  a  single  day's  observation 
that  181bs.  of  the  raw  material  gave  very  nearly  41bs.  of 
dried  flour — this  also  represents  the  work  (from  difcin" 
to  drying)  of  three  men.  Their  wages  at  two  annas  a  head 
wa«  the  only  substantial  charge  on  this  quantity. 

[The  Munple  of  Arrowroot  received  ia  pronounced  by  an  Expert  to  be 
at  good  as  anything  of  ita  kind  now  produced  in  the  country.  —Ed.  ,  I.  £.] 


MUD  ARCHITECTURE  IN  INDIA. 

Mud  ha-f  been  used  as  a  material  for  building  purposes 
from    the   beginning  of  the    world. 

As  civilization  advanced,  and  people  became  wise,  they 
used  burnt  bricks  for  their  houses  and  buildings. 

In  all  villages  of  India,  almost  all  the  houses  are  built 
of  mud,  and  enclosure  walls  are  also  built  of  the  same 
material. 

Small  Forts,  called  "  aiirfiees,  "  are  iilways  square,  and 
oonstructedof  thick  mud  walls  with  a  bastion  (round,  of 
ODurse,  in  shape,)  at  each  corner  and  a  gate  or  entrance 
in  one  of  the  sides.  All  native  fortified  villages  in  the 
country  have  "  gurheea  "  of  this  description. 

Mud  is  used  for  building  in  three  ways.  J'irst,  mud 
is.  dug,  and  mixed  with  a  little  water,  and  made  into 
dods,  which  are  put  in  layers  varying  from  1  to  li 
feet  in  height.  When  one  layer  is  dried  another  is  laid  on 
it  and  m  on,  till  the  required  height  is  reached.  Mud 
walls  are  generally  made  2  to  4  feet  thick  and  8  to  1.5 
feet  in  height.  When  the  wall  is  thus  built  to  the  required 
height,  it  is  scraped  of  all  extra  earth,  and  plastered 
with  mud  and  straw  mixed  together,  the  mixture  beinj; 
watered  and  well  trodden  for  three  or  four  days  before  it  is 
put  on.  This  coat  of  mud  plaster  is  from  1  to  IJ  inches 
thick,  and  is  called  kahiUI.  It  is  used  for  mud  roofs  also, 
to  preserve  them,  as  well  as  the  walls,  from  rain,  &c. 

The  second  mode  of  using  mud  for  building  purjKxses  is 
PvU  work,  which  is  neater,  stronger,  and  more  durable 
than  ordinary  mud  walling.  A  detailed  description  of  it  is 
given  below. 


The  third  mode  is  to  make  the  mud  into  bricks  of  the 
size  of  12"  X  6"  x  3"  or  any  other  size,  and  dry  them  in  the 
sun.  These  bricks,  when  dry,  arc  used  for  building  walls  of 
houses  (inner  walls  generally,  which  are  made  thicker 
than  the  outer  and  exposed  walls  which  arc  made  of 
burnt  bricks),  and  outhouses  are  generally  entirely  built 
of  sun  burnt  bricks,  plastered  with  mud  and  cow-dung 
mixed  together. 

Inner  mud  walls  in  houses  are  sometimes  plastered  with 
lime  or  gypsum,  and  ornamented  with  decorations,  &c. 

It  will  be  seen  from  the  above  that  the  use  of  mud  as 
a  material  for  architectural  purposes  is  similar  to  that 
adopted  in  Persia  and  other  countries. 

Thick  mud  walls  and  mud  roofs  add  to  the  coolness  of 
houses,  and  for  Forts,  thick  mud  walls  answer  better  than 
brick  or  stone  walls.  The  former  resist  artillery  much 
better  than  the  latter.  Thick  mud  walls*  of  Forts 
cannot  be  1 'reached  (if  they  are  breached  at  all)  so  easily, 
as  stone  or  brick  walls.  Hence  mud  is  used  for  fortifica- 
tions to  a  considerable  extent.  Mud  houses  are,  therefore, 
cheap  and  cool,  and  mud  Forts  strong  and  unbreachable. 

2nd  March  1887.  K.  L. 


Description  of  Pise  Work  executed  at  the 
New  Jail  at  Umritsur  in  the   Panjab. 

By  Rii  Bahadur  Kunhyd  LaU,  M.  Inst.  C.  K.,  Lahore. 

The  outer  enclosure  wall  of  the  above  Jail  is  made  of 
pise  work,  2^  feet  thick  and  16  feet  high  with  a  pucca 
coping  to  preserve  the  top  from  rain. 

The  pise  work  is  executed  as  follows : — 

Two  parallel  rows  of  boards  each  10'  X  2^'  X  2"  are  first 
fixed  at  the  distance  apart  of  the  thickness  of  the  wall,which 
is  2|  feet,  and  kept  in  their  position  ( straight  and  vertical) 
by  means  of  thin  bars  of  iron  clamped  outside,  thus  : — 

I'lan. 
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When  the  boards  are  properly  fixed,  then  powdered 
clay  with  a  very  small  admixture  or  sprinkling  of  water  is 
thrown  in  between  them  and  rammed  hard  in  6-inch 
layers.  When  the  mass  becomes  firm  and  compact  the 
boards  are  removed  and  placed  further  on  in  the  same  way 
as  before,  and  earth  rammed  in  between  them  as  described 
above.  When  2|  feet  of  the  wall  is  thus  finished,  the 
boards  are  placed  on  top  of  it,  in  the  same  way  as  on  the 
ground,  the  inner  faces  of  the  bonrds  being  plumb  with 
the  outer  faces  of  the  wall,  and  then  another  layer  of  2|  feet 
of  pise  work  is  added  on  the  top  of  the  first  layer,  and  so 
on  till  the  wall  is  made  of  the  required  height. 

When  the  wall  is  thus  built  to  the  full  height,  all  extra 
earth  from  its  faces  is  scraped  off  and  hollows  filled  up, 
and  then  a  coat  of  mud  plaster  is  given  on  both  sides  of 
it,  which  completes  the  work. 

Pis^  work  walls  require  renewal  of  mud  plaster  every 
year,  same  as  the  ordinary  mud  walls. 

28</i  February  1887.  K.  L. 


MINING  IN  GREAT  BRITAIN. 
^Fro7n  our  own  Correspondent.) 
A  FURTHER  report  has  been  published  of  the  continuation 
of  the  experiments  at  the  Archduke  Albert  Colliery  near 
Karwin  in  Austria  to  ascertain  whether  variations  of  at- 
mospheric pressure  had  any  influence  upon  the  volume  of 
fire-damp  in  the  air  of  the  mine. 


These  are  generally  made  15  to  30  feet  wide. 
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The  following  conclusions  have  been  deducad  :  — 
Tiie  quantity   of    tire-damp  in    the  air    generally    increases 
as  the  pressure  of    the    atmosphere    decreases,    and   decreases 
as  the  pressure  of  the  atmosphere  increases. 

The  quantity  of  tire-damp  in  the  air  increases  most  rapidly 
for  sudden  falls  of  atmospheric  pressure,  and  decreases  most 
rapidly  for  sudden  rises  of  atmospheric  pressure. 

The"  quantity  of  tire-damp  in  the  air  is  not  proportional  to 
the  pressure  of  the  atmosphere. 

If  after  a  sudden  rise  of  atmospheric  pressure,  it  con- 
tinues to  rise  less  rapidly  or  remains  for  sometime  stationary 
nt  the  maximum  point,  the  volume  of  tire-damp  in  the  air, 
-which  diminishes  during  the  sudden  rise  of  pressure,  will 
gradual  y  increase  :  and  conver.sely,  if  after  a  sudden  fall  of 
atmospheric  pressure,  it  continues  to  fall  less  rapidly  or  re- 
mains for  sometime  stationary  at  the  minimum  point,  the 
vo  ume  of  fire-damp  in  the  air,  which  increases  during  the 
sudden  fall  of  pressure,  will  graduUy  decrease.  Consequent- 
ly the  maximum  or  minimum  of  atmospheric  pressure  will 
never  coincide  respectively  v^ith  the  minimum  or  maximum 
volumes  of  fire-damp  in  the  air. 

A  serious  accident  occurred  on  30th  December  at  Houghton 
Main  Colliery  near  Barnsley,  resulting  in  the  death  of  ten 
persons.  The  unfortunate  victims  were  being  drawn  to  bank, 
but  owing  to  some  accident  to,  or  inadvertence  on  the  part 
of  the  engineman,  the  cage  was  drawn  rapidly  into  the  head- 
gear, and  continued  to  ascend  even  after  the  King's  safety 
hook  had  detached  the  rope.  The  roof  of  the  cage  was 
crushed  in,  and  the  bolts  which  fastened  the  catch-plate  to  the 
girders  were  destroyed  ;  and  as  a  natural  result  the  cage,  the 
safety  hook,  catch-plate  and  the  unfortunate  victims  were  pre- 
cipitated to  the  bottom  of  the  shaft  nearly  270  fathoms  deep. 
The  Jury  decided  that  the  accident  was  due  to  the  cage  being 
"inadvertently  overwound"  by  the  engineman. 

This  class  of  accident  appears  to  be  preventible  by  the  use 
of  very  simple  apparatus.  Levers  should  be  arranged  which 
■would  be  put  in  motion  by  the  cage  when  it  ascends  too  high 
or  by  the  banksmen  in  cases  of  accidents  requiring  the  instan- 
taneous stoppage  of  the  engine.  There  would  be  suitable  ar- 
rangements in  the  engine-house  by  which  the  steam  would  be 
cut  off  and  the  exhaust  ports  opened  and  a  steam  or  other 
form  of  brake  applied  to  the  winding-drum.  Arrangements 
would  also  be  required  for  disconnecting  the  safety  apparatus 
and  working  the  engines  independently. 

It  would  appear  that  the  hydraulic  process  is  capable  of 
application  to  the  working  of  the  ruby  mines  of  Burmah. 
These  mines  are  situated  near  Kyat-pyen,  a\iout  70  miles 
north  east  from  Jlandalay.  The  gem  gravel  is  found  at 
depths  varying  from  20  to  30  feet,  and  of  no  specified  thick- 
ness. 

The  application  of  the  hydraulicins  process  would  allow 
an  examination  of  even  the  most  sterile  gravels  at  a  cost 
not  exceeding  2d.  or  3d.  per  cubic  yard.  From  experiments 
made  in  California  it  appears  that  a  discharge  of  one  cubic 
foot  of  water  per  minute  is  equal  to  the  washing  of  from 
1  to  3  cubic  yards  of  gravel  per  24  hours.  The  duty  of  the 
water  being  dependent  upon  the  volume  of  water  employed, 
the  size  and  inclination  of  the  sluices,  the  hardness  of  the 
gravel  and  the  size  of  the  stones  of  which  the  gravel  is 
■formed. 

The  recent  crushing  in  of  the  Morro  Velho  mine  of  the 
St.  John  del  Rey  Company  should  prove  a  warning  to  all 
miners  and  especially  to  those  managers  who  have  adopted  the 
system  of  premiums  for  reductions  in  the  consumption  of 
mine  timber  ;  which  may  be  followed  as  in  the  case  under 
consideration  by  the  loss  of  human  life  and  of  the  mine. 
There  is  a  great  difference  between  premiums  for  lessened  con- 
sumption of  coal  and  of  timber. 

The  Bell  and  Ramsay  wedge  is  now  in  daily  use  for  mining 
coal  in  the  Busty  bank  seam  of  Twisdale  colliery,  the  output 
per  day  worked  by  this  wedge  being  nearly  200  tons.  It  is 
intended  that  its  use  shall  be  extended  to  the  whole  of  the 
colliery,  and  dispense  entirely  with  the  use  of  powder  and 
Other  explosives  for  mining.  This  wedge  consists  of  a  wedge 
shaped  bar  and  parallel  feathers  in  sliding  contact,  the  wedge 
being  drawn  out  by  means  of  a  nut  upon  the  screwed  end  of 
the  wedge  bar.  It  is  operated  by  one  man  and  will  bring 
down  the  prepared  block  of  coal  in  about  20  minutes.  It  ap- 
pears probable  that  the  Bell  and  Ramsay  wedge  will  form  a 
safe,  efficient  and  economical  substitute  for  the  explosives  now 
used  in  mines. 

A  map  of  the  Ruhr  coalfield  has  been  prepared,  shewing  the 


collieries  producing  more  than  2  cubic  feet  of  gas  per  cubic 
foot  of  coal  worked.  It  is  found  that  they  all  lie  in  four  belts 
or  zones  which  exactly  correspond  to  the  fouranti-clines  in  the 
coal  measures.  This  evidence  supports  the  theory  that  the 
magnitude  of  the  issue  of  fire-dainp  is  more  especially  depend- 
ant upon  geological  contortions  and  consequent  compressions 
rather  than  to  the  constituents  of  the  coal. 


NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 
It  was  stated  at  the  meeting  of  the  shareholders  of  the  Man- 
chester Ship  Canal  Company,  held  lately  at  Manchester, 
that  the  new  Directors  felt  confident  in  being  able  to  obtain 
the  necessay  capital  within  the  stipulated  time  and  it  was 
said  that  there  was  every  reason  to  believe  the  undertaking 
would  prove  a  financial  success. 

The  Railway  Engineer  for  February  has  an  article  on  the 
"  Hammer  blow  of  Locomotives, "  in  which  the  author 
deals  with  this  subject  as  affecting  various  descriptions  of 
locomotives.  The  second  article  is  a  description  of  a  "32  feet 
family  sleeping  carriage  on  the  Midland  Railway,"  the  details 
of  the  construction  being  explained  by  accompanying  drawinss. 
Then  follows  an  extract  from  the  Indian  Daily  News  referring 
to  certain  proposals  on  behalf  of  the  authorities  which  if  cor- 
rect must  seriously  affect  the  prospects  of  Civil  Engineers 
connected  with  the  Public  Works  Department  of  India.  The 
other  articles  are  :  The  Park  Electric  goods  train  brake  and 
Railway  Rates,  Mr.  Langley's  patent  Hydraulic-buffer  stops, 
A  10-ton  steam  crane,  and  lastly.  Eight  official  Reports  on 
Railway  Accidents. 

To  those  of  your  readers  who  are  interested  in  the  deve- 
lopment of  the  compound  system  of  locomotives,  an  example 
is  given  in  a  recent  issue  of  The  Engineer  of  an  express  engine 
built  by  the  North  Eastern  Railway  for  working  the  fast  trains 
from  Newcastle  and  the  North.  It  has  only  been  at  work  for  a 
short  time,  and  so  far  it  is  said  to  have  fully  realised  an- 
ticipations, proving  itself  to  be  both  economical  and  fast. 
Experiments  I  understand  are  now  being  carried  out  with  this 
description  of  engine  on  the  Great  Western  Railway  where  two 
engines,  No.  7  and  No.  8,  have  been  tried.  These  are  four- 
cylindered  compound  coupled  engines  with  7  feet  driving 
■wheels  and  were  built  last  year,  but  are  not  in  regular  work, 
yet. 

The  failure  of  crank  axles  is  one  of  the  most  important 
questions  that  requires  the  attention  of  locomotive  engineers 
and  some  particulars  of  breakages  on  the  Northern  Railway  of 
France,  wliich  are  quoted  in  Vol.  87  (just  issued)  of  the 
Prooeedinfs  of  the  Institution  of  Civil  Engineers,  will  be 
read  with  interest.  The  period  embraced  extends  over  the  5 
years  between  1881  and  18S5,  during  which  there  were 
58  cases  of  Vireakages  ;  one  in  the  bearings,  five  through  the 
webs,  and  fifty-two  through  crank  pins.  These  figures  show 
the  crank  pin  to  be  in  general  the  weak  spot.  It  is  suggest- 
ed that  by  drilling  an  axial  hole  2|"  in  diameter  through 
each  crank  pin  it  would  be  weakened  to  a  very  slight  ex- 
tent, while  the  insertion  of  a  bolt  therein  would  add  enor- 
mously to  its  safety. 

The'  first  ordinary  meeting  of  the  year  of  the  Society  o 
Engineers  was  held  last  Monday  evening  when  Mr.  Perry 
Nursey  resigned  the  Presidential  chair  to  his  succes.sor.  Pro- 
fessor Robinson,  who  delivered  his  inaugural  address.  In 
this  the  present  education  of  the  young  Engineer  was  passed 
under  review,  together  with  the  recommendations  of  Royal 
Commissions  as  to  the  endowments  of  certain  schools.  He 
hoped  to  see  the  establishment  of  a  teaching  University  for 
London  and  conferring  a  degree  of  engineering.  Reference 
was  made  to  the  projected  Railway  development  in  China 
and  in  Burmah.  Mr  Robinson  then  described  how  water 
pressure  was  adopted  for  co-operative  pitposes,  and  as  evi- 
dence of  this  mention  was  made  of  the  success  of  the  first 
works  of  this  nature  at  Hull  and  which  were  followed  in 
several  other  towns.  Compressed  air  was  also  relied  upon 
as  an  excellent  means  of  transmitting  power  on  the  co-opera- 
tive system,  and  the  works  now  being  carried  out  by  Mr. 
Sturgeon  and  himself  at  Birmingham  were  mentioned.  The 
successful  employment  of  electricity  for  the  purpose  of  locomo- 
tion were  evinced  by  fhe  Newry  and  Bessbrook  Electric 
Railway  and  by  the  electric  tram  engine  on  the  Manor  Park 
line  of  the  North  Metropolitan  Tramway  Co.  Beferonce  was 
made  to  the  establishment  of  country  hoards,  the  difficulty 
being  in  the  administration  of  urban  and  rural  affairs  by 
one  central  authoritv.    The  Professor  advocated  very  strongly 
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«  modification  of  the  existing  leijislation  as  would  bring  the 
lettinj:  or  selling  of  houses  under  control  as  resjarded  health 
for,  he  poinle<i  out,  that  it  was  an  offence  by  Ace  of  Parlia- 
ment to  sell  food  untit  for  consumption  and  which  was  a 
danger  to  health  and  in  like  manner  it  should  be  an  oft'ence 
to  sell  or  let  a  house  when  in  an  unsanitary  condition,  it 
being  equally  dangerous  to  health. 

I  have  recently  had  an  opportunity  of  inspecting  a  length 
of  sewer  ventilated  ou  Mr.  Harrington's  system.  Near  the 
centre  of  the  length  of  the  sewer  a  15  inch  pipe  is  inserted 
at  springing  level,  and  is  connected  to  a  shaft  by  pipes  of  a 
similar  diameter.  The  shaft  is  ti.xed  against  the  side  of  the 
house  opposite,  and  terminates  in  a  lobster  backed  cowl,  which 
is  so  arranged  as  to  present  its  face  to  the  wind.  The  cowl 
is  32  feet  above  the  level  of  the  street  and  is  above  the  roof 
of  the  house.  At  the  high  end  of  the  sewer  a  12-inch  pipe 
connects  the  sewer  with  a  shaft  that  is  fixed  against  the 
house  opposite  and  which  terminates  with  an  open  mouth 
«bove  the  room  at  the  height  of  22  feet  above  level  of  the 
street.  At  the  lower  end  of  the  sewer  a  similar  arrangement 
exists,  the  height  of  the  shaft  being  31  feet  above  the  level  of 
the  street.  The  operation  of  the  system  is  automatic.  When 
the  wind  blows  the  mouth  of  the  cowl  turns  to  it.  The  air 
intercepted  by  the  mouth  of  the  cowl  is  forced  down  the 
shaft  by  the  pressure  of  the  wind  and  so  into  the  sewer  where 
it  separates  into  two  currents,  one  of  which  goes  up  the 
sewer  to  the  pipe  and  shaft  at  the  high  end,  where  it  escapes 
into  the  air  above  the  houses,  and  the  other  passes  down 
the  sewer  to  the  pipes  and  shafts  where  it  escapes  in  a 
similar  manner.  Experiments  were  made  to  test  the  pas- 
sage of  the  air  that  over  44  days'  air  entered  the  sewer 
at  the  rate  of  140  cubic  feet  per  minute  sutEcient  to  change 
the  air  in  the-  sewer  46  times  per  day.  The  influence  of 
this  vast  volume  of  air  daily  passing  through  the  sewer 
could  be  clearly  seen.  The  sides  of  the  sewer  are  dry  instead 
of  having  on  them  an  offensive  coating  as  in  an  unventilated 
sewer. 


COLOMBO   HARBOUR  WORKS,  CEYLON. 

By  John  Kyle,  M.  Inst.  C.  E. 

\Vk  subjoin  an  account  of  Sir  John  Coodo's  great  work 
at  Colombo,  from  the  Pnxieedings  of  the  Institution  of  Civil 
Engineers,  for  pur]:)o.ses  of  comparison  with  Mr.  William 
Parke's  greater  undertaking  at  iladras,  now  under  descrip- 
tiou  in  thLs  Journal : — 

Tlie  iilea  of  providing  Ceylon  with  an  aitilicial  harbour  was 
originated  by  tlie  Earl  of  Carvarvon,  wlio,  in  1866,  suggested  the 
improvement  of  the  natural  harlx)ur  at  Pointe  <le  (jalle  with  this 
object.  In  1870,  liowever,  the  (Jovenior,  Sir  Hercules  Robinson, 
puiutcil  out  that  C'olonitx)  was  tlie  be.st  place  for  providing  increa.sed 
narbuur  ac«x>miiiodation.  It  was  shown  that  Colonilx),  being  only 
30  miles  out  of  the  direct  coui-sc  between  Aden  and  Galle,  and 
18  miles  from  the  direct  course  l>et\veen  Bombay  and  Galle,  might 
serve   as   the   grei.t  cialiug  station   of   the   Kast ;   and  that  Colombo 

wa»    ■' '-    port   than   Galle,  ))cing  free    from    the    trea- 

chi  \i«t  off    (ialle.     Moreover,    the     tonnage     of 

Co!  more   thau   thirtcen-fold   between    1830    and 

1869 :  and  the  trade  stati-stics  proved  that  a  revenue  of  £.32,000 
might  Ihj  raised  for  the  harbour  works.  Accordingly  a  report  was 
obtained  from  Mr.  R.  Townsend,  M.  InstC.  E.,  who  advised  the 
construction   of  a   harljour  on   the   site  of  Colomlx)  Liike  protected  by 

a  break  V,    * '      ind  a  rubble  jetty  on   the   land   side,    with   an 

entnu!'  •  in   the  rear  of  Custom  House   Point,  at  an 

estiinat</^  .  ,.      .'fH). 

In  1872  ■'Mr  John  Coodc,  Vice-President  Inst.  C.  E.,  having  ha<l 
Mr  Townsend's  scheme  submitted  Ut  him,  advised  the  construction 
of  ;•  ''r   from  Custom  House  Point,   as   beat   suited   to   meet 

till:  Tits  of   the  Colony;   and  this  recommendation,   having 

Jje-  '      'He    Home    and    Colonial   Governments,    Sir   John 

O"  <i,  early  in  1873,  to  take  the  necessary   steps  for 

car  li 

'I  d,  comprises  the   sheltering    of   a   water-area 

of'  •  r,    by   a   breakwater,   4,202    feet    long;   the 

r'  :   ix.iiiU    of    the    foreshore    as    a    site    for    coal    stores; 

ai;  .'    some    of    the    shallow  portion  of    the    harlxmr  to  a 

<iepi,:  •:  •-'.  •■  •  '  ..water  Fig.  1.  As  it  was  resolved  to  con- 
Ktruct  the     v  it  a   contractor,    the   Author   was   ajipointcd 

Ke-i'l' •  t  I'  n. •.,;.,    M„y   187.3.     During  a  visit    of  three 

mo  ti;d   all  the   contlitions   of  the  site  ; 

n  i^'-out  of  a  suitable  granite  (juarry,  the 

foniuktiuu  of  a  l.hjcli-yard  at  (.alle  liuck,  and  the  consti-uction  of  lines 
of  railway  from  the  (|uarry  ttj  the  main  line,  and  from  the  Cohmibo 
tei'   ■         '     *'  '       '  rncd  to   England,    when   the  plans   and 

an  the  works  were     settled    with  Sir  John 

Co -■-   engineering    staff  arrived   at   Colondw. 

T1  "    '-tone   of  the   woik  was   laid   on  the  8th   of    iJecemher 

187  i  .  H,  the  Prince  of  Wales,   Hon.  M.  Inst  C.    E.,  during  a 

visit  t"  the  Colony ;  and  the  iw.rks  were  completed  in  April  1885 
at  a  total  cost  of  Rs.  84,02,484  or  £705,207. 


Prelimixaby  AVorks. 

Qtiarri/.  — The  quarry  is  situated  at  Mahara,  1 J  mile  from  the  main 
line  and  1 1  miles  from  the  Colombo  terminus.  About  8  acres  of  land 
were  obtained,  rising  about  98  feet  above  the  service  railway,  and 
containing  aljout  ■")00,0(X)  cubic  yards  of  granite  having  a  specific 
gravity  of  2'6'25.  The  first  train-load  of  rubble  was  delivered  at 
Colombo  in  October  1  S7-t ;  the  minimum  output  was  1 00  tons  a  day,  and 
never  exceeded  600  tons  owing  to  the  limited  extent  of  the  working 
floor-space.  The  top  rock  was  bored  from  12  to  18  feet  deep  by  2J-inch 
drills,  and  blasted  down  in  masses  by  pebble-grain  powder  ;  and  then 
redrilled  with  1^  inch  holes,  from  6  to  8  inches  deep,  and  broken  uj)  by 
i  to  1  J-oz.  charges  of  Nobel's  dynamite.  The  tiring  was  done  out  of 
working  hours  ;  and  the  blasting-operations  were  iill  effected  by  free 
labour,  whilst  convicts  were  employed  for  loading  the  wagons.  Ac- 
commodation was  provided  at  JIahara  for  three  hundred  convicts,  who 
worked  in  the  quarries,  and  proved  an  important  addition  to  the  break- 
water staff  and  a  great  profit  to  the  Colony. 

Jirauch-liiKK. — The  breakwater  branch  commences  at  the  Colombo 
terminal  station,  and,  skirting  the  lake  along  Norris  Road,  terminates 
at  Galle  Buck.  It  has  a  total  length  of  1  mile  62  chains,  and  cost  £17- 
210  exclusive  of  land.  The  Mahara  quarry  line,  having  a  length  of 
1  mile  34  chains,  branches  off  from  the  main  line  at  the  ninth  mile 
from  Colond)0,  an<l  cost  £0,979. 

Bloch-ijarih. — The  site  at  Galle  Buck  had  to  be  levelled  by  the  removal 
of  26,368  tons  of  granite  and  66,726  cubic  yards  of  earth  ;  and  6,800  tons  of 
the  granite  were  utilized  in  the  construction  of  a  north  and  south  dry 
stone  sea-wall,  reclaiming  some  bights  along  the  shore.  Workshops 
were  erected,  and  lines  laid  down  on  this  site  Fig.  1.  A  cement-shed 
205  feet  by  35  feet  was  erected  near  the  stone-breaking  and  dry  skip- 
filling  yards,  with  a  cement  floor  raised  on  lUhris  2  feet  above  the 
ground ;  being  close  to  the  sea,  it  was  walled  in  on  thi  ee  sides  and 
roofed  without  ventilation,  so  as  to  exclude  the  sea-air  from  the 
cement.  Two  cement  floors,  each  1,000  feet  by  53  feet  formed  of  a  2J- 
inch  layer  of  cement  mortar  placed  on  18  inches  of  well-packed  rubble, 
were  laid  down  for  block-yards,  with  three  lines  of  way  be- 
tween them  and  a  sernce  road  running  along  the  centre  of  each 
floor  Fig.  1.  Two  32-ton  overhead  travelling-cranes,  tested  to  42 
tons  and  two  3-ton  travellers,  stretched  across  the  floors,  could 
traverse  their  length  on  outside  rails  to  a  53-foot  gauge  ;  the  former 
being  employed  in  loailing  the  blocks  when  made,  and  the  latter  in 
discharging  the  dry  and  wet  skips  into  the  machines  and  moulds. 
Root  Work. 
Sm-ti-all. — The  Root  work,  extending  seaward  of  Custom  House 
Point,  and  covering  an  area  of  5  acres,  formed  a  starting  point  for 
the  breakwater,  and  enclosed  a  reef  of  dangerous  rocks.  On  the 
seaside,  it  is  protected  from  the  south-west  monsoon  by  a  wall  of 
three  courses  of  7-ton  concrete  blocks,  with  occasional  buttresses  of 
blocks  at  the  back,  resting  upon  a  rubble  mound  at  about  half- 
tide  level  and  backed  with  rubble  Fig.  4.  Tlie  tipping  of  rubble 
was  commenced  in  January  1875  ;  28,259  tons  of  rubble  were  deposi- 
ted in  the  work,  at  a  cost  of  £7,109;  and  four  hundred  and  ninety- 
eight  blocks  were  laid,  at  a  total  cost  of  £3,321.  The  blocks  were 
laid  by  the  aid  of  two  sheer-poles  and  3-ton  hand-winches  ;  and  the 
((Uarrying  of  the  stone,  and  the  manufacture  and  setting  of  the  blocks, 
were  performed  by  convict  labour. 

Depot -irharf  ?'■«?/.— -This  wall,  undei'  shelter  of  the  breakwater, 
consists  of  concrete  cylinders  with  a  coucrete-in-mass  superstructure 
and  backed  with  rubble.  A  portion  of  the  wall,  on  each  side  of  the 
eastern  corner,  is  built  ou  a  double  row  of  5-foot  cylinders,  founded 
16  feet  below  low -water  ordinary  spring-tides  ;  and  the  remainder  of 
the  north-east  wall  nearly  up  to  the  breakwater,  is  on  7-foot  cylinders, 
founded  28  feet  below  low-water,  with  concrete-in-mass  capping 
joggled  6  and  9  inches  respectively  into  the  cores  of  the  cylinders 
Fi"s.  2  and  3.  The  junction  piece,  up  to  the  breakwater,  is  built 
of  ooncrete-in-niass  on  a  boulder  reef.  The  total  length  of  the  wall 
is  829  feet ;  and  the  coping  is  9  feet  above  low-water.  The  5-foot 
cylinders  were  in  sections,  3A  feet  deep  and  3  feet  internal  diameter, 
and  the  7-foot,  4  feet  10  inches  deep  with  a  4|-foot  core,  weighing  3 
and  7  tons  respectively.  The  ordinary  rings  were  composed  of  3  jmrts 
of  stone,  2  of  sand,  and  1  part  of  cement  ;  but  the  cutting  rings  were 
made  with  one-fourth  part  of  cement.     The  total  cost  was  £22,317. 

Ruhbk  and  earthjiltiii!/.— 'ihe  auriace  level  of  the  Root  is  10  feet 
above  low-^vater.  The  filling  consisted  of  131,424  cubic  yards  of 
earth  and  26, .368  tons  of  rubble,  obtained  from  Galle  Buck,  from  a 
"  cabook"  cutting  on  the  Kandy  Railway,  and  from  harbour-dredg- 
ings,  and  cost  £17, .329.  The  surrounding  conditions,  and  the  expedients 
necessary  to  preserve  the  filling  from  the  back"  .-.Kh  of  each  south-west 
monsoon,  rendered  the  Root  work  costly. 

Ahutmcnt  l/lork:~A  huge  block  of  concrete-in-mass,  weighing  320  tons 
<leposited  within  timber  casing  lined  with  canvas,  in  16  to  24  feet 
of  water,  on  the  jagged  rock,  forms  an  abutment  for  joining  the  break- 
water to  the  Root.  After  the  destruction  of  one  casing  by  a  westerly 
storm,  the  work  was  completed  in  April  1876  at  a  cost  of  £  976. 
Bbeakwatkr. 

Z>c/;i-(:,)V/o/r«?<?/fc.— The  stone  was  loaded  at  the  quarry  into  side- 
tipping  wagons,  and  on  the  arrival  of  the  train  of  about  twenty -four 
wagons  at  Galle  Buck,  it  was  distributed  between  the  yard  and  the 
shoot  at  the  depot  wharf.  A  train  of  ten  wagons  was  run  alongside, 
the  shoot,  and  the  rubble  tipped  into  the  well  of  the  hopper-barge. 
The  iron  shoot,  13  feet  by  11  feet,  was  supported  at  the  sides  by  a 
timber  frame  pivoting  between  uprights  through  which  the  lowering 
and  raising  chains  were  reeved.  The  amount  of  rubble  thus  delivered 
into  the  !i<,pper-barge  was  141,147  tons. 

DtponHhiti  from  hopper-bar(je. — The  80-ton  steam  hopper-barge, 
i-uuniug  6  knots  an  hour  with  a  full  load,  was  loaded  from  the  shoot 
alongside  the  depot  wharf  ;  and  on  reaching  her  destination  ahead 
of  the  breakwater,  the  exact  position  for  dropping  the  cargo  was 
iiscertained  by  means  of  high  diamond  and  circular-shaped  beacons 
ou  shore,  and  floating  beacons  in  the  sea.  Five  tiers  of  cargoes  were 
deposited  on  the  transverse  lino  by  means  of  marks  on  the  vessel's 
gunwale,  corresponding  in  shape  to  the  land  beacons  numbered  from 
1  to  5.     Three  transverse  sets  of  buoys   were  placed  at  the  end  of  the 
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work,  making  the  lines  of  the  tiers  of  cargoes;  and  tlie  man 
stationed  at  the  number  of  the  cargo  to  be  dropped  shouted  out  "  let 
go "  on  getting  into  tlie  corresponding  beacon  line.  Cross  sections 
of  the  mound  are  given  in  Figs.  ,5   to  7. 

The  top  of  the  mound  was  usually  kept  about  2  feet  below  the 
foundation-level  of  the  pier-wall,  and  was  subsequently  raised  by 
the  hand-cargo  boats  and  divei  s.  The  length  of  mound  completed 
each  season  varied  from  500  to  900  lineal  feet,  being  kept  in  advance 
of  the  pier  at  least  a  length  equal  to  the  progress  of  the  wall  during 
the  same  season  ;  so  that  having  a  whole  season  to  consolidate  be- 
fore receiving  the  supeistructui'e,  the  chances  of  undue  settlement 
were  reduced  to  a  minimum. 

Berms  and  HtaHimj. — During  the  block-setting  season,  thirty-five 
wagon-loads  of  stone  were  daily  discharged  from  the  wall  into  the 
hand  barges  alongside,  from  whence  they  were  thrown  over  on  to  the 
mound  as  directed  by  the  divers.  Eighty-five  wagon-loads  a  day  were 
at  the  same  time  deposited  on  the  sea  and  harbour  berms  of  the  break- 
water, to  make  them  up  to  their  full  section  ;  and  a  portable  shoot  of 
old  rails  was  provided  for  this  purpose,  overhanging  the  face  of  the 
wall,  having  the  same  slope  as  the  bottom  of  the  tip-wagons  at 
their  angle  of  discharge,  and  capable  of  withstanding  the  shock  of 
falling  pieces  of  rock  of  3  tons  weight  Fig  7.  Laige  blocks  could 
thus  be  deposited,  over  a  core  of  ordinary  rubble,  for  protecting 
the  ))erms  in  bad  weather  ;  and  the  bemis  were  always  fully 
made  up  at  the  close  of  each  season.  At  the  commencement  of  the 
setting-season,  a  series  of  cross  sections  of  the  mound  were  taken, 
50  feet  apart,  whereby  any  settlement  was  detected,  and  was  then 
made  up  with  3.J-ton  rubble.  In  shallow  water,  the  berm  was  exposed 
to  the  action  of  the  sea  for  about  three  years  before  reaching  the 
condition  shown  Fig.  5. 

The  quantites  of  rubble  deposited  in  the  mound,  berms,  and  heart- 
ing, were  141,147  tons  by  tlie  hopper-barge,  104,479  tons  from  boats, 
^9,822  tons  on  berms,  and  14,917  tons  by  hand  in  hearting. 

Baij-work  on  Sea  Berm. — An  apron,  24  feet  broa<l,  composed  of 
10-ton  bags  of  concrete,  protects  the  top  of  the  sea  berm  from  dis- 
turbance Figs.  5  to  9.  The  bag,  having  been  sewn  up  on  five  sides, 
was  adjusted  in  a  skip,  carried  on  a  wagon  under  a  shoot,  through 
which  concrete  was  poured  into  the  open  mouth  of  the  bag  from  the 
mixer-skip.  The  top  of  the  bag  was  sewn  up  during  its  journey  to 
the  derrick,  by  which  the  skip  with  its  contents  was  hoisted,  run  out, 
and  lowered,  and  the  bag  dropped  into  its  place  Fig.  6.  No 
damage  was  done  to  any  bag,  either  by  the  sea,  or  by  the  rubble 
moinid  on  which  it  fell.  The  depositing  of  the  bags  was  commenced 
on  February  11th  1884,  when  the  progress  sections  showed  that  the 
first  length  of  2,150  feet  of  berm,  having  attained  its  normal  slope, 
was  ready  to  receive  the  bags  ;  proceeding  landwards,  the  whole  seven 
hundred  and  twelve  bags  were'deposited,  up  to  the  junction  line  by  the 
2nd  of  April  following.  About  sixteen  and  three-(jnarter  bags,  in  a 
single  TOW,  covered  a  length  of  100  feet ;  and  the  average  space  be- 
tween each  bag  did  not  exceed  3  inches. 

The  total  cost  of  the  rubble  mound,  berms,  hearting,  and  bag-work, 
up  to  the  end  of  1884,  was  £106,553. 

B  ock-makint]  Jor  Pier-wall. — By  the  end  of  1876,  six  hundred  blocks, 
averaging  20  tons  each,  had  been  made  and  stacked  in  the  yards.  Owing 
to  the  unavoidable  deficiency  of  storage  space,  the  blocks  were  stackecl 
close  together,  two  deep,  in  the  yards,  and  also  two  deep  on  the 
harlxjur- wall  of  the  break  water,  by  which  means  two  thousand  blocks 
were  in  stock  on  the  arrival  of  the  setting  season  ;  and  all  blocks 
over  six  weeks  old  were  set  in  the  work. 

During  the  monsoon  season,  the  prisoners  worked  eight  hours  a 
day  ;  in  the  setting  season,  a  twelve-hour  system  was  adopted.  In  the 
slack  season,  one  hundred  and  sixty-six  prisoners  manufactured  six 
blocks  a  day  ;  whilst  during  the  twelve-hour  system,  three  hundred 
and  nine  prisoners  made  twelve  blocks  a  day,  without  increasing  the 
cost  per  cubic  yard.  A  charge  of  37i  cents  per  day  of  eight  hours 
was  made  for  each  prisoner  employed,  which  included  the  guards 
and  police  in  charge  of  the  gangs. 

Tlie  trains  of  dry  materials  consisted  of  eight  wagons,  with  two 
skips  in  each  ;  and  the  skips  were  divided  into  three  compartments, 
containing  stone,  sand,  and  cement,  in  the  proportion  of  6,  2,  and  1 
respectively.  Travelling  3-ton  gantries,  with  an  overhead  travelling 
steam-winch,  were  used  for  lifting  the  dry,  and  depositing  the  wet, 
materials.  When  the  mixture  was  poured  into  the  mould,  two  masons 
and  four  prisoners  forced  it  into  the  corners  and  sides  of  the  mould 
with  iron-shod  rammers  ;  after  three  days  the  mould  was  removed,  and 
three  weeks  later  the  block  was  stacked. 

Blork-Ketlin(i  in  Pitr-wall. — Twelve  divers,  with  nineteen  attendants, 
prepared  the  bed  on  the  mound  in  advance  of  the  wall ;  they  workeil 
three  and  a  half  hour  shifts,  in  relays  of  four  divers  each,  at  a  total 
daily  cost  of  £9  7«.  6d.  The  divers  used  four  6-foot  lengths  of  501b. 
rails  for  levelling  the  bed,  which  were  ringed  at  each  end  for  moving 
them  about ;  and  they  finished  off  the  surface  with  a  trimming  of  small 
■quarry  chips. 

The  concrete  blocks  were  set  by  a  Titan  Figs.  10  and  11, 
the  first  block  being  set  on  the  12th  of  December  1876.  The  Titan 
could  c«trry  a  load  of  40  tons,  on  an  overhang  of  28  feet ;  its  weight, 
inoluding  rubble  ballast,  water,  fuel,  &c.,  was  180  tons  ;  and  it  cost 
£5,562  set  up  m  Colombo.  The  foundation  blocks,  standing  on  the 
slant  on  the  truck,  with  the  lewises  vertical,  were  lifted  by  the  Titan 
in  that  position  ;  but  the  other  blocks,  lieing  square,  were  lifted  in  the 
yard  on  to  the  truck  by  a  pair  of  outside  grips,  and  when  canted  on  the 
truck  to  the  setting  angle  of  68%  the  lewises  were  dropped  in 
vertically,  and  the  block  was  raised  and  set  by  the  Titan.  The  five 
courses,  of  three  blocks  each,  in  the  34-foot  wall  were  set  in  seven 
hours  Fig.  7  ;  and  under  the  most  favourable  eomlitions,  thirty 
blocks  were  set  in  twelve  hours.  The  Titan,  in  passing  over  the 
work  as  it  progressed,  made  it  settle  from  3  to  5  inches ;  and  a 
further  settlement  of  5  or  6  inches  was  effected  by  the  waves  of  the 
south-west  monsoon,  giving  a  tofail  maximum  of  about  9  inches,  for 
which  allowance  was  made  by  keeping  up  the  scar  end  as  the  work 
advanced. 

Along  the  inner  portion  of  the  breakwater,  consisting  of  two  walls 
Fig.  5,  a  40-ton  steam   derrick  was   used  for   setting  the  harlx)ur-wall 


blocks  ;    it    travelled   on  the  sea-wall,    and   its    jib     hung    over    the 
harbour-wall. 

The  lines  for  the  Titan,  derrick,  and  trains  were  fixed  upon  longi- 
tudinal balks,  secured  to  the  wall  by  dowels  and  concrete-in-mass,  so  as 
to  resist  the  attacks  of  the  south-west  monsoon  waves,  and  enable  the 
Titan  to  be  drawn  to  land  after  the  close  of  the  setting-season  ;  for  the 
experience  of  the  first  stormy  season  showed  that  it  was  not  safe  to 
leave  the  Titan  out  on  the  breakwater. 

Joij'jle  Groores,  Scar  End,  and  Capping. — The  joggle  grooves  left 
between  each  row  of  sloping  blocks  Fig.  10  were  filled  up  to  high- 
water  level  with  strong  concrete  in  bags,  dropped  into  the  hole  and 
rammed  down  hard. 

Towards  the  termination  of  each  season,  liefore  the  setting  in  of  the 
south-west  monsoon,  the  three  last  upper  courses  of  the  scar  end  were 
secured  together,  through  their  lewis  holes,  by  four  2-inch  wrought- 
iron  screw-bars,  stretched  longitudinally  over  the  work,  to  prevent 
the  sea  disturbing  the  blocks. 

The  final  capping  of  the  pier-wall  with  concrete-in-mass  binds  all  the 
top  blocks  together,  and  gives  additional  weight  to  t/ic  structure.  It 
is  48.J  feet  broad  across  the  wide  inner  portion  of  the  pier,  and  31§ 
feet  across  the  outer  portion  ;  and  4  feet  deep  in  the  centre,  and  3^ 
feet  at  the  sides.  The  concrete  was  mixed  by  the  machine  in  the  yard, 
and  sent  off  in  a  series  of  three  trains  of  one  wagon,  each  carrying 
four  skips. 

Pier-wall. — Near  the  land,  the  wall  was  founded  13  feet  below 
low-water  ;  this  was  increased  to  16  feet  at  977  feet,  to  20  feet 
at  2,070  feet  and  continued  at  this  depth  close  up  to  the  pier-head, 
where  the  foundation  was  stepped  down  to  2.3|  feet  below  low- water 
Figs.  5,  6,  7,  and  9.  The  block-work  rose  to  8  feet  above  low-water 
and  the  capping  raises  the  centre  of  the  wall  to  12  feet  above  low- 
water. 

The  first  1,326  feet  of  the  pier  was  built  with  a  sea  and  a  harbour- 
wall,  having  an  interval  between  them  of  14  feet,  filled  in  with 
rubble  Fig.  5.  The  sea-wall  consists  of  two  foundation  blocks,  13  feet 
long  and  weighing  28  tons  each,  supporting  three  courses,  24  feet  long, 
composed  of  blocks  of  14  to  26i  tons  each.  The  harbour-wall  is  12 
feet  wide,  making  a  total  width  of  50  feet.  At  1,326  feet  from  the 
commencement,  a  single  wall,  34  feet  in  width,  was  adopted,  with 
four  to  five  courses  of  blocks  weighing  from  16i  to  31  tons  each 
Figs.  6,  7,  and  10.  The  sloping  joints  are  5J  feet  apart  on  the 
square,  and  have  an  inclination  of  68°  to  the  horizon  Fig.  1 1 .  The 
last  sloping  courses  of  l)locks,  and  the  closing  blocks  up  to  the  pier- 
head, were  laid  before  the  close  of  the  setting-season,  in  March  1883 
Fig.  9. 

The  total  number  of  blocks  placed  in  the  pier  were  nine  thousand  six 
hundred  and  fifty-six,  containing  124,984  cubic  yards  ;  and  their  total 
cost  in  position  was  £247,313. 

Pier-head. — The  pier-head  consists  of  a  circular  block  of  concrete- 
in-mass,  62  feet  in  diameter  and  27  feet  high,  surmounted  by 
another  block  60  feet  in  diameter  and  11  feet  high  Fig.  9.  The  lower 
portion,  being  under  water,  was  deposited  in  a  wrought-ii'on  circular 
tank,  formed  of  ^-inch  plates  stiffened  and  braced  by  T-irons  and  angle- 
irons,  with  a  square  comer  to  fit  on  to  the  pier-end.  The  tank  was 
ballasted  with  400  tons  of  concrete-in-mass,  and  subsequently  towed 
into  position  with  a  further  load  of  600  tons,  which  left  it  a  freeboard 
of  5  feet. 

A  favourable  opportunity  occurring  on  the  1st  of  December  1883, 
the  groove  of  the  caisson  was  drawai  up  to  the  tongue  of  the  pier-end  ; 
the  water  was  then  let  in,  and  in  si.x  minutes  the  caisson  settled  down 
upon  its  bed  ;  and  by  the  8th  of  .January  1884,  the  filling  of  the  tank 
with  concrete  was  completed.  A  heavy  sea  tore  away  50  feet  by  14  feet 
of  the  seaside  of  the  plating,  leaving  a  gap  which  was  filled  up  in  five 
days  by  one  hundred  and  seven  10-ton  concrete  bags.  The  completion 
of  the  pier-head  was  deferred,  after  being  raised  to  the  service-road 
level,  till  the  landing  stage  had  lieen  constructed.  The  outside  circular 
blocks  were  then  raised  to  the  floor-level,  and  the  interior  was  filled 
with  concrete-in-mass  ;  in  the  following  season,  1884-5,  the  pier-head 
was  surmounted  by  a  7i-foot  parapet. 

Landin(j-}iier, — A  landing-pier  projects  from  the  pier-head,  120  feet 
long,  21  feet  broad,  37|  feet  deep,  and  founded  24  feet  below 
low-water  Fig.  8.  Being  sheltered  by  the  breakwater,  it  is  provided 
with  landing-stairs,  for  tlie  light-keeper  to  have  access  in  all  seasons. 
The  blocks,  nine  hundred  and  twenty  in  number,  were  set  in  forty- 
nine  days  by  a  7-ton  overhead  travelling-crane  from  a  timber  stage 
erected  as  shown  on  the  section  ;  and  186  cubic  yards  of  concrete-in- 
mass  were  laid  on  the  top.     The  total  cost  was  £7,039. 

Lighthouse.  Tower. — A  circular  tower,  36 J  feet  liigh,  was  erected  on 
the  pier-head,  built  of  a  moulded  concrete-in-mass  basement  and  concrete 
blocks  above  ;  it  carries  a  second-order  light  with  its  focal  plane 
58  feet  above  low-water  Fig.  9.  The  external  diameter  of  the  tower 
below  the  coping  is  17  feet,  and  the  internal  diameter  is  11  feet.  The 
lighthouse  contains  an  oil-room  at  the  Irase,  over  which  are  a  store-room, 
a  bed-room,  a  living-room,  and  a  watch-room,  with  concrete  floors  sup- 
ported on  rolled  iron  joists,  and  a  cast-iron  staircase. 

(To  he  continued.) 

Trade  Depression  Summarised. — Briefly  summarized  the  answers 
to  the  questions  put  to  witnesses  before  the  Royal  Commission  were  : 

(a)  That  the  trade  and  industry  of  the  country  are  in  a  condition 
which  may  be  fairly  described  as  depressed. 

(b)  That  by  this  depression  is  meant  a  diminution,  and  in  some 
cases  an  absence,  of  profit,  with  a  corresponding  diiuinution  of 
employment  for  the  labouring  classes. 

(c)  That  neither  the  volume  of  trade  nor  the  amount  of  capital 
invested  therein  has  materially  fallen  off,  though  the  latter  has  in 
many  cases  depreciated  in  value. 

(d)  That  the  depression  above  referred  to  dates  from  about  the  year 
1875,  and  that,  with  the  exception  of  a  short  period  of  prosperity 
enjoyed  by  certain  liranches  of  trade  in  the  years  1880  to  1883,  it  has 
proceeded  with  tolerable  uniformity,  and  has  affected  the  trade  and 
industry  of  the  country  generally,  but  more  especially  those  branches 
which  are  connected  with  agriculture. 
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PUBLIC  WORKS  DEPARTMENT 
India.  March  12, 1887. 

The  sen-ices  of  Msjor  J.  L.  Macphereon,  r.e,  Executive 
Engineer,  1st  grade,  sub.  pro  tern.,  Nortli-Westeni  Provinces  ami 
Oudh,  are  replaced  at  the  disposal  of  tlie  Military  Department, 
•with  effect  from  the  2l3t  February  1887,  the  date  of  expiry  of 
his  furlough.  _  ,        c.  ^ 

Mr.  M.  J.  Harman,  Executive  Enijineer,  3rd  prade,  btate 
lUilwayd,  is  transferred  froiu  the  E^tiblishmeut  under  tlie  Govern- 
ment of  Madras  to  that  under  the  Director-General  of  Railways. 

Mr.  W.  E.  Muntz,  Assistant  Engineer,  2ud  grade,  is  transfer- 
red from  the  Punjab  to  Burmah  fot  employment  on  Provincial 
Works.  ,.         „     . 

Major  G.  F.  L.  Marahil!,  nK.,  Superintending  Engineer, 
3n3  class,  temporary  rant,  Under-Secretary  to  the  Government  of 
India,  Public  Works  Department,  is  promoted  to  Superintending 
Engineer,  3ril  class,  special,  with  effect  from  the  10th  Decenil'er 
1884,  and  to  Superintending  Engineer,  2nd  class,  temporary  r'ink, 
with  effect  fi-oni  the  7th  March  1886. 

CapUiu  B.  Scott,  R.E.,  Executive  Engineer,  3rd  grade,  State 
lUilways,  is  appointed  Deputy  Consultiui:  Engineer  to  the  Govern- 
ment of  India  for  Guaranteed  Railways,  Caloutta. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing  promotion   and  reversions,   with  effect  from  the  dates  speci- 

Colonel  D.  Ward,  R.E  ,  from  Chief  Engineer,  3rd  class,  to  Chief 
Engineer,  2nd  class,  with  effect  from  the  6th  December  1886,    tem- 

porarj'.  .         „         .         , 

Lieutenant-Colonel  T.  C.  Manderson,  r.e.,  from  Superintend- 
ing Engineer,  2nd  class,  to  Superintending  Engineer,  1st  class, 
with  effect  from  the  6tli  December  1886,  temporary. 

Lieutenant-Colonel  T.  C.  Manderson,  r.e.,  from  Superintending 
Enyineer,  Ist  class,  temporary  rank,  to  Superintending  Engineer, 
2nd  class,  with  effect  from  the  11th  Decemtwr  1886. 

Colonel  B.  Lovett,  c.s.i.,  r.e.,  from  Superintending  Engineer, 
2nd  class,  temporary  rank,  to  Superintending  Engineer,  3rd  class, 
with  effect  from  the  11th  December  1886. 

Mr.  H.  Johnson,  from  Superintending  Engineer,  3rd  class,  tem- 
poran/  rank,  to  Executive  Engineer,  1st  grade,  with  effect  from 
the  11th  December  1886. 

liailjrayn. 

Director-General  of  Railways'  Notification,  dated  11th  January 
1887,  posting  Captain  G.  K.  Scott-Moncrieff,  R.E.,  Executive 
Eligineer,  4th  grade,  temporary  rank,  to  the  Tounghoo-Mandalay 
Extension   of    the  Burmah   State  Railway,    is  cancelled. 

With  reference  to  Public  Worts  Department  Notification,  dated 
5th  March  1887,  Mr.  M.  J.  Harman,  Executive  Engineer,  3rd 
grade,  is  posted  to  the  Bellary-Ki.itna  State  Railway. 

Mr.  E.  F.  Gordon,  Assistant  Engineer,  1st  grade,  is,  on  return 
from  furlough,  posted  to  the  Tounghoo-Mandalay  Extension  of 
the  Burmah  State  Railway. 

Central  Provinces,  March  12. 1887. 

With  reference  to  Notitication,  dated  Ist  March  1887,  Mr.  G.  G. 
Whitf,  Executive  Engineer,  surrendered,  and  Mr.  C.  0.  Leefe, 
Executive  Engineer,  assumed,  charge  of  the  Hoshangabad  Division, 
on  the  forenoon  of  the  26th  ultimo. 

Mr  G.  G.  White,  Expcutive  Engineer,  availed  himself  of  the 
privdeoe  leive  granted  liim  in  Notification,  dated  the  1st  instant, 
on  the  forenoon  of  the  27th  ultimo. 

N.  W.  P.  and  Oudh,  March  12, 1887. 

Irrigation  Branch. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification,  dated  4th  March  1887,  Colonel  W.  Jeffreys, 
E.K,  received  charge  of  the  Office  of  Chief  Engineer  and  Joint 
Secretary  to  Government,  North- Western  Provinces  and  Oudh,  in 
the  Irrigation  Branch,  from  Colonel  J.  G.  Forbes,  r.e.,  on  the 
afternoon  of  the  8th  Murch  1887. 

In  confinnatiou  of  Notification,  dated  21st  January  1887,  Mr. 
H.  O.  Boyce,  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  is 
poate<l  to  the  Eastern  Jumna  Canal. 

Madras,  March  12.  1887. 

The  foUowinc  reversion  is  ordered: — 

Mr.  .T.  .T.  Wliitel)',  to  Assistant  Engineer,  Ist  grade,  from 
8tli    Febrnary  1887. 

The  followjnc  promotions  are  made  from  9th  February  1887  : — 

Mr.  G.  D.  Wybrow,  to  be  Superintending  Engineer,  3rd  class, 
temporary  rank. 

Mr.  .1.  W.  Martin,  to  be  Superintendent  of  Works,     temporary. 

Mr.  J.  J.  Whitely,  to  be  Executive  Engineer,  4th  grade, 
teniporar)'  rank. 

Mr.  C.'J.  Peters,  to  be  Executive  Engineer,  Ist  grade,  sub, 
pro  tem. 

Captain  L.  Langl»y,  B.B.,  to  be  Executive  Engineer,  2nd 
grade,  sub.  pro  tem. 

Mr.  A.  S.  Russell,  to  be  Executive  Engineer,  3rd  grade, 
811  b.    pro  lem. 

Mr.  C.  J.  Ussher,  to  be  Executive  Engineer,  4tli  grade, 
sub.  pro  tem. 

Mr.  J.  II.  Medlicott,  to  be  Executive  Engineer,  4th  grade, 
temporary  rank. 


Assam,  March  5,  1887. 

Mr.  .T.  W.  Buver.-i,  m.ice.,  Eiis,'ineer-in-(;hief,  Bengal-Assam 
State  Railways,  on  transfer  to  Hui-niah,  maile  over  cliavije  of 
his  office  to  Mr.  K.  .T.  Moore,  Exi'oniive  l''ns;ineer,  1st  grade, 
sub.  pro  ton ,  Bengil-Assam  State  Raihv.iys,  on  the  afternoon  of 
the  18th  February  1887  Mr.  Buyers  reported  his  departure  for 
Burmah  on  the  forenoon  of  the  19tli  Felirnary   1887. 

The  undermentioned  officer  has  been  granted  liy  Her  Majesty's 
Secretary  of  State  for  India  peiniission  to  return  to  duty,  as  ad- 
vised in  "list,  dated  the  4th  February  1887  :  — 

Mr.  W.  H.  P.  Sherman,  Executive  Engineer,  within  period  of 
leave. 

Beng'al,  March  16, 1887. 
Est  a  hlis/i  men  t — Hail  way. 

Mr.    A.     Greenlees.    Executive    Eiiuineer,  4th   grade,   tempora- 
ry rank,  Dacca  State   Railway,  is  granted    nine   months'   furlough 
with  the  necessary  leave,  with  effect  from  the  17th  March  1887,  or 
such  date  as  he  niav  be  perinittad  to  avail  himself  of  the  same. 
■  Burmah,  March  5,  1887. 

With  reference  to  Notitication,  dated  the  14th  January  1887, 
Mr.  W.  R.  Gilbert,  Executive  Engineer,  3rd  grade,  sub.  pro  tem., 
made  over,  and  Mr.  M  R  Lackersteen  received,  charge  of  the 
Arakan  division  on  the  25th  January  1887. 

With  reference  to  Notification,  dated  the  Slst  .January  1887, 
Mr.  A.  H.  Broun,  Assistant  Engineer,  2nd  grade,  joined  the 
Pegu  division  on  the  forenoon  of  the  Uth  February  1887. 

With  reference  to  Notification,  dated  the  I3ih  December  1886, 
Mr.  H.  W.  James,  Assistant  Engineer,  1st  crade,  reported  liis 
return  to  duty  from  privilege  leave  on  the  28th  February  1887. 
Mr.  James  is'transferred  from  the  Minbu-Mindou  road  to  the 
Pyinmaua  (Ningyan)  division 

'  W\th.  reference  to  Gazette  of  India  Notification,  dated  the  18th 
February  1887,  Mr.  J.  D.  Grant,  Executive  Engineer,  Ist  grade, 
svib.  pro  tem.,  reported  his  arrival  at  Rangoon  on  the  forenoon  of 
that  date  and  is  posted  to  Upper  Burmah  for  the  purpose  of  in- 
specting irrigation  works. 

With    reference    to   Director-General  of  Railway.s'  Notification, 
dated    the    lltli  February    1887,   Mr.    W.   Wiseman,    Executive 
Engineer,        2nd    grade,      is      posted      to    the    Fourth    Division, 
Tounghoo-Mandalay  Exterisioii  of  the  Burmah  State  Railway. 
Punjab,  March  10,  1887. 

Mr.   A.   Grant,    Assistant   Engineer,  1st   grade,   has  passed  the 
Departmental  Standard  Examination  in^Tindustani. 
Irrigation  Branch. 

Mr.  F.  Harris,  Executive  Eiiijineer  4tli  gcade,  Sirhiiul  Canal,  is 
allowed  2  years'  furlouirh  to  Europe. 


inbimt  dTtgincenng  f  nteitt  llfgister. 

SPECIFICATION.S  of  the  undermentioned  inventions  liave  been 
filed  under  the  provisions  of  Act  XY.  of  1S59  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Hom« 
Department : — 

march  1,  18ST 

151  of  1886  —George  Oauthier,  Silk  S])inncr  of  Hazaribagh,  in  the 
Province  of  Bengal,  amended  specification  of  his  in- 
vention for  new  processes  and  new  applications  of 
existing  processes. — For  all  deecnptionn  of  cocoowt  in 
the  stifling,  didnteuratimj,  boiling,  steaming  and  reeling 
into  raw  silk  or  tram. 

170  of  18S6.--Pieter  Van  (Jelder,  of  Sowerby  Bridge,  in  the  County 
of  York,  in  the  Kingdom  of  England,  Milling  En- 
gineer.- For  improrements  in  apparatun  for  vxtshing  w 
damping  and  drying  grain. 

172  of  1886.— The  Simonda  Steel  and  Iron  Forging  Company,  Limit- 
ed, of  London,  England. — For  improvements  in  me- 
thodn  and  mar'hines  for  making  irregtdarly  shaped  metal 
article!  that  are  circular  in  cross  .actional  area. 

236  of  1886-— Walter    Thomson,    Zemindar,     of  Iteheea,     Shahabad, 
Bengal,    and   James  Bingham   Alliott,    Engineer,  of 
Nottingham,    lOnglaiid. — For  improvement'  in  centri- 
fugal   machines  or    njnnnejs  for   draining  sugar    or 
other  purposes. 
21  of  1887-— Alfred  Steer,  of  3,  Shomden  Terrace,  Bohemia  Road,  St. 
Leonards  on  Sea,  in  the  County  of  Sussex,    Artist.— 
For  improved   means  for  fariiitaling  the  checking  of 
cash  received. 
30  of  1837.— Henry   Campbell,  of  19,  Soho  Square,  in  the  County  of 
Middlesex,  Englan<l,  Engineer. —i*'or  improvements  %n 
apparatn.t  for  making  tcooden  boxes. 
34  of  1887-— Jobanncs  Spiel,  of  Berlin,   in  the  Empire  of  Germany, 
Engineer.  —For  improved  supply  valve  gear  for  petro- 
leum or  gas  engines. 

36  of  1887.— ^Stefan  Siemang,  Lieutenant  of  Artillery,  and   Adalmar 

Bredcn,  Captain  of  Horse,  both  of  the  City  of  Vienna 
and  Austrian  Empire. —/'or  improvements  in  universal 
hydrocarhtn  lamps  or  lanterns. 

37  of  1887— Berkeley   Deane   Wise,   of  Belfast,  Ireland,  Civil  Engi- 

neer.— For  improvements  in  train  .itaffs  for  working 
single  line  railways  anil  tramioays. 

43  of  1887— E<lwar(l   Smith      and     Frederic Ic     Smith,     of    Hatton 

Canleu,  London,  England,  Designers. — For  an  im- 
proved method  of  protluring  ornamental  decorationn, 
transparent  or  other. 

44  of  1887. Frederick  Spencer  Delves  Broughton,  of  Dagus  Mines, 

Elk,  I'cniibylvania,  United  .States  of  America,  Civil 
Engineer. — For  a  method  of  locking  niUa. 
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De  Free.- 18th  February,  at  Jersey,  Colonel  George  Charles  de 
Pree,  Bengal  Staff  Corps,  Surveyor-General  of  India. 

Howes  —2l8t  February,  at  Balham,  Major-General  F.  A.  Howes, 
Royal  (Madras)  Engineers,  Retired,  aged  51. 

NBWLYN.--At  Lucknow,  on  the  12th  March,  Peter  Newlyn,  for 
many  years  PW  Inspector,  G.  L  P.  Railway,  and  Clerk  of 
Works,  O.  &  R.  Railway,  Lucknow,  aged  62  years. 
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IRRIGATION  WORKS  IN  BENGAL. 
The  last  number  of  the  Gazette  of  India  contains  a  Re- 
solution of  the  local  Government  on  the  Canal  Revenue 
for  the  official  year  188.5-86,  which  gives  some  interesting 
particulars  in  connection  with  the  working  of  the  system 
throughout  the  Province.  It  appears  that  at  the  close 
of  the  year  under  review,  the  total  capital  outlay  on  canals 
including  indirect  charges  has  been  Rs.  6,88,13,181.  Of 
this  sum  Rs.  7,82,000  has  been  contributed  by  the  Impe- 
rial Government  from  Protective  Grants,  such  as  Famine 
Relief  and  Insurance  Funds,  Rs.  86,52,056  has  been  pro. 
vided  from  Provincial  Revenues,  and  Rs.  5,86,02,070  has 
been  charged  to  Loan  Funds.  Besides  the  items  enu- 
merated above  there  has  been  an  outlay  incurred  of 
Rs.  7,77,055  in  carrying  on  surveys  for  irrigation  works, 
which  have  not  been  carried  out.  There  are  now,  continues 
the  Resolution,  in  actual  operation  in  Bengal  782i  miles 
of  canal,  of  which  553  miles  are  navigable.  The  total  area 
commanded  by  these  canals  is  2,698,846  acres,  of  which 
455,987  acres,  producing  crops  of  the  estimated  value  of 
Rs.  1,13,94,483,  were  irrigated  during  the  year.  The 
number  of  boats  plying  in  the  canals  during  the  year 
was  241,951.  The  total  value  of  goods  passing  through  the 
canals  in  boats  and  rafts  aggregated  Rs.  8,51,21,950  ap- 
proximately. A  comparison  of  the  revenues  collected  from 
and  the  expenditure  on  the  canals  in  operation  shows  that 
at  the  end  of  the  year  there  was  a  net  income  of 
Rs.  6,60,074,  but  as  interest  amounting  to  Rs.  22,49,193  was 
payable  to  the  Imperial  Government,  there  was  a  deficit 
of  Rs.  15,89,119  to  be  met  from  Provincial  revenues. 
The  receipts  during  1885-86  show  an  increase  over 
that  of  the  previous  year  or  of  1883-84,  but  this  was  owing 
exclusively  to  the  collection  of  arrears  of  water  rates  due 
for  past  years  and  not  to  enhancement  of  revenue  ;  for  we 
find  from  a  tabular  statement  furnished  in  the  Resolution 
that  while  in  the  year  under  review  the  receipts  aggre- 
gated Rs.  19,70,600,  those  for  1884-85  amounted  to 
Rs.  22,45,050.  This  continual  accumulation  of  large 
balances  on  account  of  water  rates,  had  attracted  the  at- 
tention of  the  Imperial  Government  as  well  as  of  the 
Secretary  of  State,  and  when  in  1884-85  it  had  reached 
the  enormous  sum  of  nine  and  a  quarter  lakhs,  that  is, 
more  than  40  per  cent,  in  excess  of  the  outstanding  bal- 
ance of  any  former  year,  the  Lieutenant-Governor  was 
compelled  to  bring  to  the  notice  of  the  several  Com- 
missioners of  Divisions  this  undesirable  state  of  affairs, 
and  to  insist  on  their  using  more  sustained  efforts  in 
the  collection  of  Canal  Revenue.  Although  Sir  Rivers 
Thompson  approves  of  the  results  so  conspicuous  in  the 
Sone  Canal,  he  yet  doubts  their  correctness,  as  the 
following  quotation  from  the  Resolution  will  show  : — 
"  The  above  figures,  however,  are  but  an  imperfect  re- 
presentation of  the  facts  ;  for  though  they  show  a  large 
reduction  in  outstanding  balances,  they  give  no  indication 
whether  that  reduction  ha"?  been  effected  by  collection 
of  the  arrears  or  by  the  far  easier  method  of  remissions. 
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The  results  on  the  Midnapore  Canal,  on  the  other 
hand,  are,  both  relatively  and  actually,  unsatisfactory 
It  is  true  that  the  outstanding  balance  has  been  largely 
reduced  ;  but  this  result  is  not  so  much  duo  to  the 
realization  of  arrears  as  to  the  adoption  of  the  expedient  of 
writing  off  as  irrecoverable,  balances  as  to  the  collection 
of  which  no  sufficient  investigation  was  made  before 
the  demand  was  abandoned.  In  regard  to  the  area  irrigated, 
it  would  seem  that  there  has  been  a  steady  decline  during 
the  last  three  years,  one  of  the  principal  causes  being  the 
falling  off  in  the  annual  leases  on  the  Sone  Canal.  On  the 
Orissa  Canals  there  has  been  an  increase  in  the  area  irri- 
gated clearly  indicating  that  the  former  opposition  to  irri- 
gation in  that  Province  is  slowly  but  as  surely  dying  out, 
under  the  pressure  of  circumstances  ;  and  hopes  are  enter- 
tained that  in  a  short  time  the  results  will  be  as  satis- 
factory as  those  of  1882  when  70  per  cent,  of  the  entire  area 
was  irrigated.  The  Calcutta  and  Eastern  Canals  come  in 
for  their  share  of  praise  in  the  Resolution  "  as  the  most 
productive  Public  Works  in  Bengal."  More  than  twenty 
lakhs  have  been  expended  from  Provincial  Funds  in 
the  last  ten  years  on  the  improvement  of  these  canals 
The  whole  of  this  expenditure  is  now  returning  a  revenue 
of  5i  per  cent. 

BATTLE  OF  THE  MAIN. 
II. 

The  sum  total  of  the  arguments  on  the  question  of  the 

tests   to   which    the   main   should   have  been   submitted 
lies  in  a  nutshell.     The  opposition    or   rather  that   party 
in  the  Corporation  which  persistently  throw  obstacles  in 
the  way  of  improvements  and  cavil  at  the  least  deviation 
from    the  beaten  path,  in  the  absence  of  more  cogent  rea- 
aons  urge  that  the  original  specification  required  a  test  of 
100  feet  for  72   hours,  whereas   the  one   that   had   been 
applied   was  up  to   70  feet   and  for  4  hours  only,  and   as 
there  were  leakages  here  and  there,  the  trial  was  in   con- 
sequence  not  satisfactory.     Those  who  adopt  this  line  of 
reasoning  forget  that  the  purpose  for  which  the  main   has 
been  laid   is   more  than  sufficiently   answered,   inasmuch 
as  it  brings  water  into  the  town  without  the  aid  of  pres- 
sure.    If  gravitation  insures  the  same  end,  and  the   main 
withstands  a  pressure  higher  than  in   practice    it   would 
ever  sustain,  where  lies  the  necessity  of  submitting  it  to 
»  further  ordeal  ?     Those  who  clamour  for  a  pressure  test 
ahould  bear  in  mind  what  all  competent  Engineers  who  had 
reported  on  the  matter  have  pointed  out,  that  it  would  be 
much  cheaper  to  lay  down  a  third  main  and  bring  in  water 
by  <:ravitation,than  merely  to  serve  a  hobby  of  permanent- 
ly carrying  water  through  the  main  by  pressure.     This   is 
borne   out  by  the  testimony  of  one  finn  of  contractors,  no 
mean  authority  on  the  subject,   who  said   that   to   work 
under  pressure  would  cost  Rs.  75,000  for  the  first  year  of 
maintenance.     Admitting   that   it   could  be  worked  at  a 
lower  figure,  it  must  not  be  forgotten  that   every   pice   of 
it  will  have  to  be  screwed  out  of  a  community  who  can  ill 
afford  to  pay  taxes.    The  remarks  made  at  the  meeting  by 
the  Hon'ble  Mr.  H.  J.  Reynolds  are  lucid  and  much  to  the 
point.     He  imagined  that  it  was  presumed  by  Messrs.  Kim- 
ber  and  Buckley  that  the  only  possible  repairs  that  the  test 
would  involve  would  be  repairs  to  the  joinings  of  the  pipes 


which  might  be  found  to  leak  under  pressure.  But  they  (the 
Commissioners)  did  not  take  into  account  the  possibility  of 
the  test  proving  fatal  to  the  main  itself,  and  if  such  a  cala- 
mity should  happen  the  loss  to  the  Corporation  could  only 
be  estimated  by  lakhs  of  rupees.  He  would  like  to  ask  on 
what  ground  they  were  going  to  undertake  the  possibility 
of  such  a  thing  ?  He  was  quite  aware  that  the  contingency 
was  a  most  remote  one,  but  why  should  they  risk  even 
the  chance  of  a  thousand  to  one  against  them  ?  "Why 
should  they  subject  the  main  to  a  test  which,  if  it  were 
to  give  way  vmder  it,  would  involve  them  in  a  fearful 
calamity,  and  which  would  really  yive  them  no  better  know- 
ledge than  they  had  as  to  what  the  main  would  do. 
Should  the  calamity  actually  happen,  they  would  have 
absolutely  no  one  whom  they  could  make  responsible — o  f 
course  their  Engineers  would  not  be  responsible.  They 
were  not  responsible  for  any  flaw  in  the  pipes  ;  and  the 
contractors  who  supplied  the  pipes  would  not  be  respon- 
sible, since  the  Commissioners  had  it  in  their  power  when 
the  pipes  were  delivered  to  test  them,  had  they  thought 
proper  to  do  so.  He  believed  they  had  not  done  so. 
Certainly  the  contractors  would  repudiate  any  respon- 
sibility for  the  pipes  after  they  had  been  laid,  and  justly 
so.  On  what  justification  then  to  themselves  and  the 
rate-payers,  were  they  going  to  risk  even  the  most  re- 
mote possibility  of  a  calamity  so  utterly  crushing  in  its 
effect  ? 

As  there  could  possibly  be  no  reply  to  this  matter 
of  fact  view  of  the  subject,  the  question  of  testing  the 
main  was  rightly  vetoed  by  a  majority.  One  word  of 
advice  to  the  Municipal  Commissioners  and  we  have 
done.  There  is  a  principle  involved  in  the  discussion 
of  this  '  main'  question,  which  must  not  be  lost  sight  of,  as 
it  is  intimately  connected  with  the  efficiency  of  the 
Engineering  Department ;  and  that  is  the  position  occu- 
pied by  the  gentleman  in  charge  of  it. 

We  are  sorry  to  find  that  some  members  of  the  Corpora- 
tion  took   a  rather    attenuated  view    of    the     eminent 
services  rendered  by  him   in  connection  with  the  scheme. 
There  is  no  doubt,  as  we  have  said  above,   that   he   com- 
pleted  the   work   at   a    great  saving  to  the  public  purse, 
when  he  might  have  run  up  the  bill   to   a   much   higher 
figure   and  yet   earned  the  approbation  of  the  Municipal 
Commissioiters.     In  the  next  place,   it   involved   a   heavy 
strain   on   his    time   and   labour,    notwithstanding  which 
one  of  the  Commissioners  stooped  to  observe  that  if  there 
was  a  diminution  of  work   would   he   have   accepted   re- 
duced  pay.     The   speaker  forgot  for  the  time  being  that 
there  are  occasions    when   the   services   of  a  professional 
cannot   be   adequately  measured  by  pounds,  shillings  afid 
pence,  but  by  the  much  higher  standard  of  public  appro- 
bation.    Mr.  Kimber  has  successfully  executed  a  gigantic 
task  at  a  minimum  cost,  but  because  there  happened  to  be 
a  few  leakages  here  and  there   in  a  distance  of  fourteen 
or  sixteen  miles,  incidents  inseparable  from  an  undertaking 
of  such     magnitude,   he    has    the    satisfaction   of  being 
told  that  it  was  done  con  amove,  and  purely  in  the  discharge 
of   his    legitimate    duties.     A    man's    talents     possess    a 
marketable  value,   and  if  he  is  not    treated  according  to 
his  deserts  in  one  quarter  he  will  naturally  transfer  them 
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to  another  where  they  are  likely  to  be  recognised  and 
appreciated.  Undue  interference  with  a  man's  work 
begets  mutual  distrust,  and  ultimately  leads  to  a  strain  in 
the  relations  of  employer  and  employed,  which  oujht  cer- 
tainly to  be  avoided  if  the  dignity  of  the  latter  is  to  be  up- 
held. But  the  disastrous  results  of  such  proceedings  do  not 
end  at  this  staue,  but  are  carried  into  the  future.  When  it 
is  publicly  proclaimed  to  the  Profession  that  one  of  its 
members  has  been  subjected  to  contumely  others  will 
fight  shy  of  placing  themselves  in  a  similar  predicament, 
and  neither  the  Municipal  Commissioners  nor  their 
constituents   will   gain  by  the  adoption  of  such  a  policy- 


SERVICE     GRIEVANCES. 


"With  reference  to  our  previous  article  on  this  subject 
many  of  our  readers  would  have  us  speak  more  to  the 
point.  Our  readers  are  mainly  "  practical "  men.  They 
are  men  engaged  in  "  construction.  "  Now  construction 
is  akin  to  statesmanship.  On  the  other  hand,  mere  criti- 
cism is  akin  to  destruction.  And  just  as  it  needs  more 
talent  to  build  a  good  structure  than  to  pull  it  down  so 
it  is  more  easy  to  attack  any  measure  of  a  Government 
than  to  say  what  should  be  put  in  its  place. 

The  difficulty  of  the  case  consists  in  the  fact  that 
we  cannot  as  critics  or  as  amateur  constructors,  pro- 
pose to  the  Supreme  Government  the  acceptance  of  any 
rigid  rules.  If  the  ways  of  Government  could  be  so  or- 
dered then  a  Charles  Babbage  who  felt  himself  equal  to  the 
construction  of  a  complicated  calculating  machine  could 
also  arrange  for  us  an  automatic  Viceroy  and  eke  an  auto- 
matic Coimcil.  In  plain  language  we  cannot  assert  that 
the  headship  of  a  department  should  never  be  conferred 
<m  a  non-departmental  man. 

But  if  it  is  in  the  interest — not  of  a  department  but — of 
the  public  generally  occasionally  found  desirable  that  a 
man  from  a  favored  Service,  departmentally  inexperienc- 
ed, should  be  introduced  into  a  department,  it  must  occa- 
sionally— by  the  law  of  averages — be  found  equally 
desirable  that  a  man  from  a  department — or  it  may  be  a 
total  outsider — should  be  introduced  into  that  parti- 
cular Service.  No  man  can  honestly  assert  that  this  conc- 
lusion is  either  logically  unsound  or  politically  inexpedient. 
As  long  as  the  priveleged  Services  can  take  occasional 
outside  lucrative  appointments,  but  never  lose  an  inside 
lucrative  appointment,  they  will  naturally  continue  to 
preach  the  administrative  propriety  of  the  present  unjust 
arrangement.  But  if  they  were  required  to  give  up  the 
"  heads  I  win — tails  you  lose"  for  a  fair  "  give  and  take" 
arrangement  then  we  should  presently  find  Service 
Secretariats  and  inspired  Provincial  Governors  struck 
with  the  manifest  expediency  of  confining  each  man  to 
that  Service  in  which  his  experience  has  been  gained. 

Occasionally  an  individual  departmerjt — tli.it  loses  its 
head  and  is  then  supplied  with  a  new  head  altogether 
alien  in  its  features  and  unable  to  work  the  wires  that 
send  prompt  and  wise  instructions  to  the  le<:s— articulates 
its  woes  in  a  petition  addres.scd  to  the  Viceroy.  The 
correspondence  that  ensues  between  the  Supreme  Govern- 
ment  (S  G)  and    the   erring   Local    Government  (L   G) 


may  be  summarised  as  follows  :  S  G  to  L  G  :  "X  Y  depart- 
ment up  in  arms  re  alleged  injustice— -please  explain."  L  G 
to  S  G :  "  Headship  of  department  vacant.  Do  not 
think  departmental  officers  have  sufficient  administrative 
ability.  Don't  know  them,  but  presume  they  have  no 
ability.  Have  made  an  excellent  appointment — ^my  old 
friend  Z."  S  G  to  L  G :  "  '  Administrative  ability' 
seems  as  comforting  to  you  as  Mesopotamia  to  the  old 
woman.  Don't  like  officially  to  find  you  guilty  but — don't 
do  it  again." 

When  a  younger  member  of  the  Elect  jumps  on  to  an 
outside  department  he  does  so  for  the  sake  of  the  pay.  As 
soon  as,  by  seniority,  he  finds  himself  entitled  to  a  post,  of 
equal  emolument  in  his  own  Service  he  disappeais  from  the 
department  as  abruptly  as  he  entered  it.  Meanwhile,  he 
has  for  some  years  been  drawing  a  salary  out  of  all  propor- 
tion to  his  years  or  qualifications.     This  same  salary in 

his  absence — would  have  j;one  to  some  grey-headed  depart- 
mental officer  whose  life  has  been  spent  in  the  department. 
When  the  exotic  vanishes  there  vanishes  with  him 
any  little  experience  he  may  involuntarily  have  ac- 
quired while  sitting  waiting  on  the  deiDartment  for  the 
coming  years  to  <;ive  him  the  chance  of  leaving  the 
department  without  losing  his  level  in  rupees. 

It  is  not  only,  nor  perhaps  chiefly,  as  a  matter  of 
individual  justice  that  the  discretion  inevitably  and 
properly  allowed  to  a  Local  Government  should  be 
preserved  from  degenerating  into  indiscretion.  The 
good  of  the  Public  Service  is  no  way  furthered  by  the! 
capricious  appearance  and  disappearance  of  this  or  that 
fortunate  individual  in  this  or  that  hardworked  department. 
But  the  chief  physician  of  the  hospital  in  which  so 
many  of  these  sufferers  have  nursed  their  woes  has 
lately  successfully  dia.juosed  the  peculiar  complaint 
called  a  Service  Grievance  and  has  with  much  judgment 
entered  in  the  books  (.f  the  institution  suitable  pre-* 
scriptions  for  the  same. 

Prescriptions,  as  we  know,  are  usually  expressed  in  a 
language  "not  understanded  of  the  people."  But  we 
as  heretofore,  will  put  the  matter  in  the  plainer  form 
of  an  ordinary  official  "  Chit."  S  G  to  L  G :  "  The  next 
time  you  think  you  have  no  man  in  the  X  Y  depart- 
ment fit  to  take  the  reins  just  ask  Brown  or  Smith  to 
lend  you  a  man  from  his  X  Y  department."  Not  mucli 
knowledge  of  the  human  constitution — or  may  we  call  it 
human  nature — is  needed  to  show  that  this  little  pre- 
scription will  prove  an  infallible  specific  for  this  virulent 
and  contagious  disorder. 


Opinion  of  the  Press. — Indian  EtiGiNnmiNG  a  scien- 
tific and  illustrated  weekly  journal,  which  made  its  debut 
only  on  1st  January  last,  has  now,  we  are  glad  to  find,  a 
circulation  of  over  eight  hundred  copies  a  week.  The 
subscription  for  the  hebdomadal  is  so  small,  that  we  are 
not  surprised  at  its  rapid  success.  Each  number  is  an  im- 
provement over  the  previous  issue,  and  the  one  before  us 
(10)  contains  much  valuable  matter  regarding  the  P.  W.  D 
Re-organization  ;  the  Calcutta  Drainage;  Proposed  Changes 
in  the  Ben-;al  D.  P.  W.,  Provincial  Branch  ;  the  Madras 
Harbour ;  the  Lahore  Cathedral,  &c.  That  the  Journal 
has  achieved  undoubted  success  there  can  be  no  doubt,  and 
we  trust  it  will  continue  to  increase  in  its  circulatioa 
largely. — Madras  Standard,  March  11. 
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The  Bolax  Rau.way.— A  Correspondent  writes:— 
"  The  Duke  and  Duchess  of  Counaught  passed  throiigh 
Quetta  to-<lay  (16th  instant)  and  the  journey  was  a 
suceessful  one." 

Raxkjaxj  Gup. — Mr.  Kenny  is  coming  out  again  to 
develop  the  country  adjoining  B.oragunda.  It  is  stated  that 
the  prospects  of  a  larger  percentage  at  this  place  are 
very  promising.  Mr.  Kilby  is  reported  on  his  way  out  to 
take  up  the  charge  of  Cement  Works  to  be  worked  by  a 
SjTidicate. 

Sekvices  lent  and  continued. — The  appointments  of 
Government  Engineers  in  the  Gwalior  State  have  taken 
place  as  we  predicted.  The  Government  Engineers  in  the 
"  Midland"  continue  getting  extensions  to  serve  that 
Company  as  well  as  those  in  the  "  Bengal-North- Western  " 
and  "  Southern  Mahratta." 

'  Babul  Gras.s. — A  Correspondent  asks  whether  A  ndro- 
pogoii  iiwoliititx  is  not  a  misnomer  for  PoUinia  Erioiu'dn, 
which  is  found  all  along  the  Himalayas  from  Mussoorie 
to  Darjeeling — growing  at  the  foot  or  on  the  lower 
ranjres  of  the  hills  ?  We  are  unable  to  deciile,  and  are 
only  aware  of  the  fact  that  the  latter  is  considered  the 
best  known  raw  material  for  paper-making  in  India. 

Non-Government  Engineers. — The  Civil  Engineers 
outside  the  P.  W.  D.  are  combining  to  address  Government 
on  the  subject  of  the  employment  of  their  Engineers 
on  oultiile  works  and  thus  entailing  hardship  on  those 
dependent  on  the  said  elass  of  works  for  a  livelihood. 
The  movement  is,  we  learn,  gaining  weight  and  force, 
and  over  .-i  hundred  names  have  been  already  registered. 
We  belli  vc  that  the  next  step  will  be  the  formation  of 
a  Committee  ami  the  appointment  of  a  Secretary  so  as  to 
organize  the  movement. 


iRRifiATlON  IN  HYDEKABAn. — The  Nizam's  Govern- 
ment is  about  to  depute  one  of  its  Public  Works  Officers 
to  the  M;idras  Presidency  with  the  view  to  the  matura- 
tion of  a  proper  scheme  for  the  restoration  of  the  irriga- 
tion works  of  the  State.  From  our  own  knowledge  of  the 
State  procedure  in  respect  to  some  of  the  irrigation  works 
already  executed  in  the  Nizam's  Dominions,  we  think 
that  that  the  Government  should  first  find  the  means  for 
carrying  out  its  intentions  before  seeking  for  information 
which  is  not  required  and  will  never  be  utilised. 

Royal  Engineers. — The  following  decision  of  the 
Government  of  India,  Military  Department,  is  promul- 
gated for  the  information  of  those  concerned  : — In  the 
case  of  Royal  Engineer  Officers  who,  by  their  election 
for  continuous  service  in  India  whilst  on  furlough,  are 
brought  luider  the  leave  rules  f(jr  the  Staff  Corps  with 
effect  from  the  date  of  their  election,  the  period,  of  fur- 
lough granted  to  them  under  previous  rules  holds  good, 
but  their  absence  from  duty  is  limited  to  two  years 
calculated  under  Staff  Corps  rule,  i.e.,  from  date  of  leaving 
their  station. 

The  Royal  Military  Academy. — Lord  Wolscley, 
addressing  the  successfiU  Woolwich  cadets,  in  February 
last,  hoped  he  was  not  saying  anything  wrong  when  he 
presumed  that  he  was  addressing  men  who  meant  to  make 
the  Army  their  profe.ssion  and  use  it  as  a  means  of  ad- 
vancement, hoping  to  reach  through  its  ranks  to  a  position 
of  eminence   and    honour.      He   said  that  the     highest 


essential  for  success  was  zeal  in  the  performance  of  a 
soldier's  duty,  which  demanded  earnestness,  devotion  and 
self-denial,  and  that  they  should  ]jractise  and  improve. 
upon  all  they  had  learnt  at  the  Academy. 

WiLLESDEN  Paper. — This  paper  was  used  in  making 
sheds  for  silos,  in  order  to  see  how  far  it  is  useful  for  agri- 
cultural needs  in  this  country.  It  is  of  different  thick- 
nesses, but  in  this  case  what,  is  termed  two  ply  was  used. 
It  is  quite  waterproof  and  stood  the  whole  rainy  season 
very  well,  but  the  defects  are :— (1)  By  the  heat  of 
summer  it  gets  so  brittle  that  even  the  small  gravel  in 
dust-storms  is  enough  to  split  it  up  ;  hence  it  is  no  good 
for  out-door  use  in  this  country  ;  and  (2)  Its  price  is  very 
heavy — Re.  1  per  square  yard — nearly  as  costly  as  corru- 
gated iron. 

Water-lifts  for  Irrigation. — The  last  Report  of  the 
Director  of  Agriculture  says  that  the  demand  for  pumps 
in  the  N.-W.  P.  and  Oudh  is  on  an  increase.  It  is  owing 
only  to  their  high  price  that  they  are  not  used  more  freely 
by  common  people.  Attempts  are  being  made  to  make 
them  cheaper.  It  has  unquestionably  been  admitted  by 
practical  farmers  now  that  for  the  places  where  canal 
water  requires  lifting,  they  are  an  unequalled  appliance. 
Eleven  pumps  were  sent  to  canal  officers  for  trial  and  to 
make  the  people  acquainted  with  their  advantages.  Thirty- 
one  were  sold  during  the  period  under  report  against 
eight  during  the  corresponding  period  last  year. 

Irrigation  in  the  Bombay  Presidency. — Mr.  J.  H.  E. 
Hart,  C.E.,  the  Chief  Engineer  for  Irrigation,  Bombay, 
in  summarizing  the  finaiicial  results  of  the  past  year's 
operations,  says  that  few  of  the  Irrigation  works  in 
Western  India  as  much  as  pay  their  working  expenses. 
This  unsatisfactory  state  of  things  is  explained  as 
being  due  mainly  to  the  reduction  of  water-rate« 
forced  on  the  Department  in  the  year  lfi83-84,  Avhich 
has  given  rise,  in  almost  (3very  case,  to  a  loss  of 
revenue,  without  iiny  great  apparent  advantages  in  the 
shape  of  extension  of  irrigation.  But  in  Sind,  the  residts 
for  the  year  are  reported  as  very  satisfactory,  the  area 
brought  under  etiltivation  during  the  past  few  years 
having  increased  considerably  and  showing  signs  of  further 
expansion. 

Frontier  Mineral  Fuel  Prospects. — Both  the  coal 
and  petroleum  found  (jn  the  Sind-Pishin  line  have  been 
found  sufficiently  satisfactory  to  warrant  Government  ex- 
pending some  more  capital  in  working  them.  A  survey  for 
a  railway  line  from  Baber  Kutch  to  the  petroleum  mines 
has  been  completed  and  the  work  will  probably  be  start- 
ed next  financial  year.  The  jietroleum  is  of  a  coarse 
kind  and  the  Mining  Engineer  does  not  expect  to  find 
any  of  the  better  sorts  in  the  present  locality.  People 
are,  however,  looking  about  for  indications  elsewhere. 
A  trial  engine  was  run  some  six  months  ago  from 
Sharig  to  Hurnai  with  coal  found  near  the  former  place 
and  as  an  experiment  was  eminently  satisfactory.  A 
further  trial  is  to  be  made  to  test  its  weathering  capacity 
and  how  it  will  answer  in  larger  (juantities. 

Professional  Advisers.— A  Colonial  paper  asks 
ancnt  the  Maligahakanda  Reservoir  final  failure :  On 
whom  are  wi;  to  lay  the  blame  of  this  huge;  and  costly 
blunder  ?  This  is  what  comes  of  trusting  implicitly  to 
so-called  eminent  men — the  Consulting  Engineers  of  the 
Colonial  Office,  men  who  build  tanks  on  the  edges  of 
cabook  hills  and  assert  that  otily  broad-gauge  railways 
. are  pos.sible  in  rough   and  broken  country.     It  adds:  It 
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is  folly,  and  criminal  folly —  to  follow  blindly  — as  we  always 
do,  the  ndvice  given  by  Consulting  Engineers  who  have 
no  local  experience.  If  Mr.  Batemau  had  inspected  and 
himself  selected  the  site,  the  failure  of  the  tank  would  be 
a  reflection  on  his  professional  ability  ;  but,  as  it  is,  it 
proves  the  absurdity  of  following  the  most  eminent  engi- 
neers absolutely  without  local  experience. 

House  Accommodation  in  Bombay. — A  Committee 
has  been  appointed  to  consider  and  report  upon  the 
question  of  increased  house  accommodation  for  the  inhabit- 
ants of  Bombay.  They  will  not  only  have  to  recommend 
"  the  distribution  of  vacant  spaces  to  buildings  of 
various  classes,  the  improvement  and  construction  of 
roads  with  reference  to  future  building  extension  or 
railway  crossings,  the  prospects  of  reclamations,  reserva- 
tion of  open  spaces,"  and  so  forth,  but  they  will  also  have 
to  consider  "  the  question  as  to  the  terms  which  would  be 
likely  to  attract  bond  fide  investors  in  building  operations 
with  the  best  protection  for  the  interests  of  land-owners, 
public  or  private  ;"  and  to  discuss  all  such  subjects  as  arise 
in  view  "  of  the  rapid  growth  of  a  city  confined  within  nar- 
row limits  and  traversed  by  two  lines  of  railway." 

Medlicott  on  the  Trade  of  India. — Few  countries 
in  the  world  can  have  a  more  abundant  supply  of  pure 
iron  ores  :  and  in  old  times  iron-smelting  was  common 
all  over  the  Peninsula,  and  Indian  steel  was  famous.  The 
manufacture  is  now  well  nigh  extinguished  by  the  cheap- 
er product  of  wholesale  methods.  In  coimection  with 
the  coalfields  and  with  the  extension  of  i-ailways  there  is 
no  doubt  that  these  methods  might  now  be  profitably 
started  in  India.  Why  did  India  not  manufacture  its  own 
glass  ?  The  materials  necessary  existed  in  great  abund- 
ance, and  the  growing  trade  in  Euro))ean  pottery  mii.'ht 
easily  be  met  by  Indian-made  goods,  and  Messrs.  Burn  and 
Co.'s  admirable  examples  of  this  shown  at  the  late  Exhi- 
bition might  be  taken  as  a  foretaste  of  the  future.  Last 
year  India  imported  £861, .318  worih  of  chemicals,  drugs, 
and  dry  stuffs.  The  bulk  of  these  could  easily  enough  have 
been  manufactured  in  the  country. 

The  Maduas  College  of  Engineering.— The  follow- 
ing are  the  results  of  the  examination  for  diplomas  as 
Assistant  Engineer,  which  was  held  by  the  Board  of 
Examiners  in  December  1886,  the  candidates  being  the 
students  of  the  senior  division  of  the  Madras  College 
Engineer  class  : — Certificate  as  Assistant  Engineer — 
Passed  with  credit— R.  Gopala  Aiyar,  B.A.,  R.  V.  Sun- 
daram  Aiyar,  H.A.,  A.  V.  Panchaprakesa  Aiyar,  b.a.  ;  Cer- 
tificate as  Assistant  Engineer — S.  Lakshminarayana 
Aiyar,  D.  Sesha  Charlu,  B.A.,  N.  Pranatartihara  Aiyar, 
V.  K.  Narayana  Unythan.  The  following  are  the  results 
of  the  Madras  University  Examination  for  the  degree  of 
Bachelor  of  Civil  Engineering,  which  was  hold  in  January 
last  :  — Second  Clas.s — R.  Gopala  Aiyar,  b.a.,  R.  V.  Sun- 
daram  Aiyar,  B.A.,  A.  V.  Panchaprakesa  Aiyar,  B.A.  ;  Third 
Class — S.  Lakshminarayana  Aiyar,  D  Sesha  Charlu,  b.a., 
N.  Pranatartihara  Aiyar,  G.  V.  Subramanya  Aiyar.  All 
these  are  passed  students  of  the  College  of  Engineering. 

Elasticity  and  the  Strength  of  Materials. — There 
is  so  much  confusion  in  ordinary  text-books  at  the  pre- 
sent day  as  to  the  use  of  the  terms  "  stress  "  and  "  strain  " 
that  it  is  interesting  to  note  the  terminology  adopted  by 
the  late  Dr.  Todhunter  in  his  work  on  "  A  Ilistory  of  the 
Theory  of  Elasticity  and  of  the  Strength  of  Materials,"  edit- 
ed by  Professor  Pearson  and  recently  issued  from  the  Cam- 
bridge University  Press : — The  word  drain  is  retained,  as 


first  suggested  by  Rankine,  for  the  purely  geometrical  con- 
sideration of  distortion  ;  xtress  is  reserved  for  the  dynamic 
aspect  of  distortion,  as  first  accurately  defined  by  Saint- 
Venant.  Thus  the  stress  across  an  elementary  plane  is 
the  resultant  of  the  actions,  whether  attractive  or  repul- 
sive, which  the  molecules  situated  on  one  side  of  the 
plane  exercise  upon  the  molecules  upon  the  other  side, 
when  the  direction  of  these  actions  traverses  the  plane. 
"  Tension  "  and  "  compression"  are  not  used ;  in  place  of 
them  the  word  traction  is  used,  being  positive  or  nega- 
tive, for  a  stretch  or  squeeze,  and  indicating  the  external 
effort  as  against  stress,  the  molecular  resistance.  Sliear 
is  used  for  the  stress  aspect  of  the  current  use  of  that 
term,  while  slide  is  adopted  for  the  strain  aspect. 

Single  Rail  Tramways. — The  cheaper  laying  down 
of  goods  in  transit  on  land  has  long  been  taxinp;  the 
ingenuity  of  inventors  to  some  purpose,  as  evidenced  by 
the  many  devices  to  gain  that  end  put  forward  for  public 
approval.  Mr.  W.  J.  Addis,  C.  E.,  Burma,  hit  upon 
something  novel  in  transport  facilities.  His  inven- 
tion takes  the  form  of  a  single  line  railway,  and  can  be 
turned  to  account  on  any  ordinary  road,  by  laying 
thereon  a  single  rail  ballasted  up  to  the  level  of  the  tho- 
roughfare. This  single  line  tramway  is  available  for  car« 
of  any  kind,  which  may  be  run  thereon  with  the  addition 
of  one  or  more  wheels  to  suit  the  length  of  the  vehicles. 
These  extra  wheels  from  their  beinu'  exactly  central  in 
position,  bear  nearly  all  the  weight.  The  side  wheels 
are  serviceable  in  balancing  the  cars.  The  invention  will, 
beyond  doubt,  turn  out  highly  useful  wherever  there 
happens  to  be  sore  need  of  cheap  and  of  easy  means  of 
communication.  Besides  cheapness,  it  has  the  re- 
commendation of  being  directly  reproductive.  Lavino-  a 
line  hardly  costs  Rs.  10,000  a  mile.  So  simple  in  con- 
struction are  the  train  and  cars,  that  repairs  can  be  eftected 
by  ordinary  workmen.  On  already  made  roads  the 
cost  of  construction  becomes  still  lower.  We  have 
seen  the  Tramway  in  operation  at  Prome,  Burma,  as  far 
back  as  1879,  and  can  certainly  say  that  it  is  worth  con- 
sideration in  these   hard   times   for   business   enterprise. 

Mining  Management. — The  grand  secret  of  all  success 
in  mining  on  a  large  scale  is  judicious  and  economical 
management.  This  is  a  matter  which,  it  is  to  be  feared 
is  much  more  spoken  about  than  practised.  The  tendency 
is,  when  there  is  a  moderately  large  amount  of  capital 
available,  to  plunge  recklessly  into  expense  in  all  direc- 
tions. The  returns  are  lamentably  small,  and  share- 
holders become  tired  of  perpetually  paying  calls  which 
never  result  in  dividends.  Economy  is  not  understood 
except  where  there  is  very  little  money  to  expend,  and 
then  it  takes  the  form  of  merely  scratching  theground 
or  of  sinking  a  few  shafts,  driving  in  various  directions, 
and  performing  those  mysterious  operations  included 
under  the  comprehensive  term  of  "  developing  the  proper- 
ty." True  economy  in  mining  consists  in  knowing  the 
proper  direction  in  which  to  expend  the  money  ;  and, 
though  this  may  involve  a  large  outlay  even  at  the  very 
start,  it  will  be  found  to  be  the  most  judicious  course 
in  the  end.  It  certainly  requires  a  manager  of  very  con- 
siderable firmness,  as  well  as  great  theoretical  and  practi- 
cal knowledge,  to  adopt  a  course  of  this  kind — to  neglect 
those  showy  appearances  of  work  on  the  surface  which 
read  so  well  in  directors'  reports,  and  other  delusive  docu- 
ments of  the  same  kind  ;  and  to  pursue  one  well  defined 
plan  of  operations  —knowing  what  to  look  for,  and  where 
and  how  to  look  for  it. 
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CaLOSKL  FiLGATB,  R,K.,  AccoHntant-General,  Public  Works 
Department,  takes  six  months'  leave  in  July  next. 

Coi-osBL  Sim,  Superintending  Engineer,  Rajputana,  acts  for  Col- 
onel Perkins  as  Cliief  Engineer  of  the  Punjab. 

The  Mysore  Gold  Mining  Company  crushed  610-4-6  tons  of  ore 
during  the  short  month  of  February,  and  obtained  989-4-5  ozs.  of 
gold. 

Thk  accident  on  the  G.  I.  P.  Railway  near  Egatpuri  turns  out 
not  to  have  been  so  serious  as  was  at  first  reported,  but  it  requires 
«xplanation. 

Major  F.  Bailet,  R.E.,  Conservator  of  Forests,  on  furlough,  is 
appointe<l  temporarily  to  be  Conservator  of  Forests  in  the  Punjab, 
wiee  Mr.  Hill. 

The  Borabay-Bunnah  Trading  Company,  we  hear,  will  be  allow- 
ed to  work  the  Burmah  forests  as  heretofore,  paying  on  the  out- 
turn of  timber. 

The  Bombay  Jubilee  Technical  Institute  is  making  fair  progress, 
and  both  the  Mill  Owners'  Association  and  the  Municipality  have 
given  grants-in-aid. 

His  Exckllbscy  the  Viceroy  will  open  the  new  bridge  over  the 
Giindnck  at  Hajipur,  on  Wednesday,  the  30th  instant,  and  not  on 
the  29th,  as  has  been  previously  announced. 

The  Deccan    Times   says  : — That   it   is  not   true   that   Mr.  Syed 

Ali    Belgrami    has   been   appointed  to  the  Inspectorship  of  Mines. 

Mr.  Syed  Ali  still  holds  the  post  of  Director  of  Public  Instruction. 

The  services  of  Mr.  F.    T.  Rickards,   Assistant    Superintendent, 

Indian  Telegraph  Department,  are     placed    temporarily  at  the  dis- 

■  posal  of  the  Bombay,  Biroda  and  Central  India  Railway  Company. 

The  Government  of  India  have  sanctioned  the  estimates  for  the 

construction  of  the  Water  Tower    Works,  the    Engine   and  Boiler 

House,  and  the    Filter  Tank  at  the    Gunpowder  Factory  at  Isha- 

pore. 

Os  the  afternoon  of  the  20th  instant  a  goods  train  engine  from 
Mysore  to  Bangalore  got  derailed  near  Muddur  station.  The  boiler 
burst,  killini;  the  driver,  named  Rhapson,  his  brother,  a  fireman, 
and  an  assistant  fireman,  named  Butcher. 

Mr  H.  C.  Hill,  Officiating  Conservator  of  Forests  in  the  Punjab, 
is  appointed  to  be  (^"onservator  of  Forests  in  Upjier  Burmah,  and  to 
be  also,  temp<irarily,  ex-officio  Secretary  to  the  Chief  Commissioner 
of  Bin  raah  in  the  Forest  Department,  for  Upper  Burmah. 

There  was  a  meeting  between  General  Goodfpllow,  B.B., 
Secri-tary  if  Public  Works  in  Bombay,  and  the  Hon'ble  General 
Chesney,  at  Delhi,  last  week,  to  discuss  and  settle  some  knotty 
points  connected  with  the  Bombay  Harbour  defence,  which  were 
settled  accordingly. 

Some  differences  that  have  arisen  between  the  Government  of 
India  in  the  Railway  Department  and  the  conti actor  for  a  section 
of  the  Beliary-Kistna  State  Railway,  and  which  have  caused 
considerable  delay  in  the  progress  of  the  work,  are  likely  to  form 
the  subject  of  legal  proceedings. 

The  Southern  Mahratta  Railway  authorities  are  making  arrange- 
ments to  begin  the  work  in  connection  with  the  Gubbi-Hari- 
hur  extension  of  the  line.  Large  quantities  of  rails  and  sleepers 
*re  beini;  sent  to  Gubbi  almost  daily.  Mr.  W.  L.  Buyers, 
Superintending  Engineer,  is  in  charge  of  this  work. 

The  Government  Dockyard  at  Kidderpore  have  scored  a  success 
in  the  launching  of  a  new  steamer  on  the  13th  instant  for  the 
Eastern  Bengal  State  Railway.  This  steamer  is  a  vessel  of  230  feet 
in  length,  48  feet  beam  over  all  ;  is  built  of  steel,  1,000  indicated 
horsp-iiower,  and  cjilculated,  when  completed,  to  steam  15  knots 
an  hour. 

Some  difficult  engineering  work  has  been  done  already  on  the 
Pishin  Railway  ;  but  the  proposed  extension  to  Chaman,  beyond 
the  Khwjtja-Amran  range,  "  bangs  Bannagher."  Between  Gul- 
istan-Karez,  the  present  terminus,  and  Chaman,  the  line,  if  tun- 
nelling is  to  V>e  avoided,  will  have  to  be  carried  up  some  2,000  feet 
to   the  Khojnck   Kotal,  and  down  l,700feet  on  the  western  side. 

Sir  Henry  MascE  has  devised  a  grapnel  fr  lifting  submarine 
cables,  which  has,  in  addition  to  the  ordinary  pair  of  prongs,  a 
pair  of  curved  bars  which  spring  from  the  neck  of  the  grapnel  and 
bend  over  towards  the  toes  of  the  prongs,  but  do  not  meet  these. 
Th»*y  at- rve  as  fpn<ler«  or  protectors  of  the  prongs  on  rocky  ground, 
while  allowing  the  cable  to  be  caught  on  the  prongs  in  the  usual 
way. 

Sweeping  reductions,  we  understand,  are  to  be  effected  from  1st 
April  next  in  the  Public  Works  Department.  The  shears  of  the 
Finance  Committee  appear  to  have  reaped  the  very  large  harvest, 
in  this  department  alone,  of  nearly  Rs.  8,00,000.  The  whole  of  the 
tenifjorary  establishment,  including  Executive  Engineer  Officers, 
(several  of  whom  are  in  receipt  of  pensions  from  Government,) 
will  Ix'  dispensed  with. 

The  following  .ipiKjintraents  to  the  North- Western  Railway  from 
the  existing  staff  of  that  line  are  notified  :— Lieutenant-Colonel 
L.< 'on way-Gordon,  R.E.,  Director:  Mr. J.  Lightfoot,  Manager,  Pun- 
jab S»-(iion  ;  Major  M.  C. Brackenbury,  r  f...  Manager,  Sind  Section. 
Mr.  F.  F.  Hensley.  Examiner  of  Accounts  in  the  Office  of  the  Ex- 
aminer of  Public  Works  Accounts,  Bengal,  is  transferred  to  the 
OlBBce  of  the  Examiner  of  Accounts,  North-Western     Railway. 

A  \lysoi!»  corresfK>ndent  writes  to  a  contemporary  underdate  the 
13th  ul'imo  :  —  Mr.  Jones,  of  the  Geological  Survey,  has  returned 
from  Kalewa,  where  he  wi-nt  to  insf)ect  and  report  on  the  coal. 
His  report  is  not  very  satisfactory,  as  he  thinks  it  will  not  pay  the 


Government  to  work  it  to  any  depth.  The  seam  is  ten  feet  thick, 
running  down  at  an  angle  of  about  45°,  and  to  work  it  properly  it 
would  require  tools  and  pumps  and  other  expensive  plant,  in 
addition  to  European  supervision. 

The  Governor-General  in  Council  has  been  pleased  to  order  that 
the  railways,  partly  constructed  and  partly  under  construction,  ex- 
tending fromRuk  Junction  on  the  North-Western  Railway  to  Sibi, 
and  from  there  on  by  alternative  routes  via  the  Bolan  and  Harnai 
Valleys  to  Bostan,  with  extensions  to  Gulistan  and  Killa  Abdul- 
lah, shall  be  known  as  the  Sind-Pishin  Section  of  the  North-West- 
ern Railway  ;  the  line  Ruk-Sibi-Harnai-Bostan-Killa  AbduUa  be- 
ing, known  as  the  main  line,  the  extension  to  Gulistan  as  the  Gult- 
istan  Branch,  and  the  Sibi-Rindli-Darwaza-Quetta-Bostan  line  as 
the  Quetta  loop. 

Jetttrs  to  the  (Editor. 


[The  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
himxelf'  responsibU  for  the  opinions  expressed  by  eorresjMndents.] 

THE  SIND-PISHIN  STATE  RAILWAY  SCANDAL. 
Sir,— It  is  indeed  sad  to  read  your  remarks  on  the  faulty  con- 
struction of  the  Sind-Pishin  Railway.  I  do  not  see,  however,  that 
the  Government  of  India  have  any  one  to  blame  but  themselves. 
They  gave  the  appointment  of  Engineer-in-Chief  to  a  gentleman, 
who  has  a  great  reputation  as  a  soldier,  but  who  had  absolutely  no 
previous  railway  experience.  His  staff,  also,  though  at  present  no 
doubt  romprising  many  experienced  Civil  Engineers  was,  while 
the  gre  it  bulk  of  the  work  was  being  done,  composed  almost 
enlirelv  of  military  nien  drawn  from  Irrigation,  or  (worse  still) 
Militaiy  Works.  It  would,  therefore,  be  most  unfair  to  place  the 
discredit  attaching  to  this  Railway  on  the  shoulders  of  the  State 
Railway  Branch  of  the  P.  W.  D. 

^_^^^^^^^^  C.  E. 

PROVINCIAL  PUBLIC  WORKS,  N.-W.  P.  AND  OUDH. 

Sir I   am  sorry    to   see  that  Messrs.  Richardson  and  Cruiidas 

have  taken  umbrage  at  my  remarks  made  in  my  letter  which  ap- 
peared in  your  issue  of  the  26th  ultimo.  I  quote  below  the  opinion 
of  a  friend  : — 

" '  R.'  only  ventured  on  an  '  opinion'  based  on  a  long  current 
uncontradicted  rumour,  and  the  general  tenor  of  his  remarks  were, 
if  anything,  favourable  towards  Messrs.  Richardson  and  Cruddas. 
The  concluding  sentences  in  •  R.'s'  letter  referred  to,  do  not  appear 
to  bear  the  construction  put  upon  them,  as  they  only  dealt  with  a 
particular  contingency,  and  '  R.'  is  as  well  aware  as  any  one  of  the 
capabilities  of  tlie   Bombay  establishment  of  the  firm." 

I  did  not  for  a  mometit  mean  to  a.ssert  that  Messrs.  R.  and  C. 
do  not  manufacture  and  supply  bridges  to  the  Public  Works  De- 
p.irtment,  but  the  material  for  them  is  all  oi  Home  truinufacture, 
whereas  the  firm  w  hich  takes  over  the  Workshops  at  Rurkee  can, 
if  it  chooses,  extend  its  operations  and  mumtfactiire  the  material  alto 
out  here  and  shape  it  into  bridges,  <i;c.,  d;c. 

The  sooner  an  English  firm  takes  these  works  over  the  better. 


GARSON'S  PATENT  SUSPENSION  BRIDGE. 

Sir Leaving  those  who  have  time  and  inclination  to  deal  with 

"  F.  E.  R.'s "  second  objection,  as  to  the  total  stress  on  the  end 
pillar,  I  may  observe  that,  as  the  method  of  solution  adopted  by 
"  D.  E."  gives  the  resultant  stresses  in  every  part  of  the  structure, 
and  as  the  rest  of  the  work  is  acknowledged  to  be  correct,  I  am 
disposed  to  think  that  the  exception  is  not  valid.  This  is,  of 
course,  only  a  presumption — to  be  verified  by  working  out  the 
whole   question. 

As  regards  "F.  E.  R.'s"  third  objection,  which  refers 
to  the  strength  of  a  particular  connection  on  account  of 
deficiency  in  bearing  area,  I  would  point  out  that  the  objection  is 
at  variance  with  the  result  of  recorded  experiments.  In  the 
Transactions  of  the  Institute  of  Mechanical  Engineers,  Mr.  Browne 
finds  that  the  breaking  load  for  this  particular  mode  of  failure  is 
over  40  tons  per  square  inch.  Other  experimenters  have  arrived  at 
similar  results— as  may  lie  found  recorded  in  the  Proceedings  of  the 
Roval  Socipty.The  lowest  recorded  experiments  that  I  can  re- 
member give  the  safe  co-etticient  at  about  7  tons  for  wrought- 
iron  of  a  quality  which  will  safely  bear  a  tensile  stress  of  5 
tons.  I  am  therefore  inclined  to  believe  that  the  joint 
in  question  is  quite  strong  enough,  if  the  pressure  on  the 
bearing  area  is  under  7  tons  per  square  inch,  as  it  ap- 
pears in  the  present  case— if  the  figures  given  are  correct. 
"  F.  E.  K's"  remark  that  4  tons  is  u.sually  considered  sufficient  is 
doubtless  an  assumption  on  the  side  of  safety,  but  1  do  not 
consider  that  this  .issumptioii  tallies  with  experience.  Cunning- 
ham certainly  gives  5  tons,  but  as  far  as  I  can  remember  he 
quotes  no  authorities  in  support  ;  so  I  should  be  disposed  to 
give  more  weight  to  the  coefficients  deduced  by  the  experiments 
as  recorded  by  the  authorities  referred  to. 

UNFAIR  COMPETITION. 
Sir, — It  is  rumoured    that  all  temporary   Engineers  in  Govern- 
ment employment  are  shortly  to  receive  notice  of  dismissal  owing 
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to  Government  not  liaviiig  work  for  tlie  new  hatch  of  Cooper's  Hill 
men  coniinu'  out.  As  there  are  about  30  temporary  men  it  will 
he  a  great  relief  to  Government  having  tlie.se  place.s  available  ; 
but  what  are  they  goiiiij  to  lio  next,  )ear  anci  the  year  after  that  i 
It  (loe.s  seetu  surprising  that  they  ^honld  keep  on  adding  to  the 
Department  when  Ihey  are  pressed  to  find  work  for  tliose  already  in 
it.  It  is  an  ill  wind,  however,  th.it  blow.s  nobody  any  good,  and 
the  IX  P.  W.  men  have  been  informed  that  no  one  wanting  leave 
will  have  it  refused  if  it  is  due  him.  A  number,  however,  are 
hanging  back  till  new.s  of  the  Ben^al-Nagpore  line  to  be  started 
is  received  when  they  hope  to  utilise  their  leave  advantageously 
by  taking  service  with  that  Company.  Already  there  are  over 
100  D  P.  W.  Etigineers  in  the  employ  of  (Companies,  Native  States, 
and  Local  Board-s  and  notwithstanding  the  giave  injustice  this  is 
to  outsiders,  numbers  of  whom  are  .suffering  for  want  of  work  and 
promotion  through  it.  Government  persist  in  lending  their  men  to 
fill  these  posts.  It  is  hoped  the  Poblic  Service  Commission  wid 
take  early  cognizance  of  the  matter,  and  in  the  meantime  it  is 
necessary  that  we  as  the  suffereis  should  concert  measures  to  show 
Government  that  the  injustice  is  felt. 

OtITSIDER. 


BOILER  ACT  FOR  THE  MOFUSSIL. 
Sm^ — A  second  meeting  of    tlie   Mine  Managers  took    place   at 
R.'inee<'unge   on    the    14th  instant  to  discuss   fully   and  finally  the 
advisability  or  otherwise  of  the  extension   of  the   Presidency    Act 
to   the  Raneegunge   Subdivision   of    the  Burdwan  District.     This 
meeting  was  rendered  necessary  by  the  fact  that  that  held  previous. 
ly  was  not    a  conclusive  one,  and  though   resolutions    were   passed 
unfavorable  to  the  introduction  of  the  Act  into  the   Mofussil,   and 
the   excessiveness   of    the   feo.s,   &c.,   leviable   thereunder,  it   was 
nevertheless  considered  necessary  to  invite  the  District    Magistrate 
to  attend  this  final  meeting  when  the  pro.?  and  cons  of  tlie  question 
could  be  discusseil  and  a  definite  conclusion  arrived  at  as  to  the  suit- 
ability or  otherwise  of  the  measure  for  the  mining  iii'lustry.    That 
officer  was  formally  addressed   on  the  suViject,  in   terms  of  the  re- 
solution passed,  and  it  was  hoped  that  notwithstan'ling  his  reply  in 
the  negative,  as  it  was  "unusual"  for  an  officer  of  his  administrative 
position  to  be  present  at  such  meetings,  he   would  at  least  have 
condescended,   at   the   express  and    personal    solicitations    of   the 
representatives  of  the  leading  coal  owners  of  the  district,  to  favor  the 
meeting  with  his  presence,  when  he  (the  Magistrate)  was  actually 
occupying  the  room   immediately  above  that  in  which  the  meeting 
was  held, — but  all  in  vain  !     The  reason  assigned  is  perhaps  not  the 
reason  which  induced  this  functionary  to  declinecorapliance  with  the 
wishes  of  the  Mine   Managers  expressed  through  their  Chairman. 
Kor,  on  perusal  of  the  communications  received  from  that  officer,  I 
am  aUle  to  discover  between  the  lilies  an  implication  indicative  of 
a    "willing    spirit  but   a   weak  flesh,"  induced  evidently  by   the 
fact  that  he  having  already  sent  in  his  views  to  Government,   it 
would  have  been  informal  on  his  part  to  have  acceded  to  the  wishes 
of   the  Mine  Managers.     I  am  not    aware   of    any    restrictions — 
official    or     otherwise — being   placed    on  Government   officers   in 
attending   any    meetinss    to   note    the   discussions     arising     out 
of    any    public    question,     even    though     he    may   be   of   a   dia- 
metrically  opposite   opinion   to   those   expressed   at    such    meet- 
ings.   However,    the    meeting,    notwithstanding   the    disappoint- 
ment,  proceeded,   and    before    breaking   up   passed  two    resolu- 
tions,  one     expressive   of     the    regret     they     felt    at   the   non- 
attendance   of    the  Magistrate   of    the    District,   and     the   other 
that   the   Managing  Agents   or   Directors   of    the    various  Euro- 
pean  Companies   be   requested   to   memorialise    Government    on 
the  subject  of  the  proposed  extension   of  Act  III.  of   1879  (B.C.) 
to    the   mining  industry,   and    in   the  event   of  it  ever  becoming 
law  in  the  Burdwan  District,  that  on  the  said  Companies  satisfying 
Government  as  to   the  efficiency  of  the  present  control  and  super- 
vision, which  are  in  almost  every  case  entrusted   to   Europeans  of 
proved   competence  and   qualifications,  that   such    Companies   be 
exempted  from  the  operations  of  the  said  law  and  the  fees  payable 
thereunder.      They   should   further   express   their    willingness    to 
afford   any   information    to  the  Commissioners  to  be  appointed,  or 
tho.-ie  now  in  Calcutta,  relative  to  the    conditions  of  all  Boilers  and 
Prime  movers  in  use  at  their  various  Collieries. 

I  believe  the  engines  and  steam  vessels  of  the  E.  I.  R. 
at  Howrah  do  not  come  within  the  jurisdiction  of  the  Boiler  Act, 
although  the  Act  has  been  extended  to  the  suburbs  of  Calcutta. 

Carbon'. 


gttcnirn  .^atices. 


QUARTRRLT     .JOORSAT.     OF    THE     GEOLOGICAL    SOCIETY    OF    LONDOS. 

February — 1887. 
This  publication  is  Part  1  of  the  new  volume.     It  is  made   up  of 
seven   Papers   all    more   or  less  dealing  with  Pahrontological  sub- 
jects. 


.Jot;p.N'Ai.  OF  TiiK  Asiatic  Society  of  Bkn'gal.  New  Series.     Vol. 
XX,  No.  4—1880. 
This  volume  is  the  Natural  History  Part  (Part  id.)  of  the  .Journal 
of  the  Asiatic  Society  of  Bengal,  which  was  issued  on  the  7th  instant.  I 


Among  the  articles  which  make  up  the  contents  we  note  one  on 
•'Solar  Thermometer  Observations  at  Allahabad,"  by  S.  A.  Hill,  B. 
Sc,  and  another  on  "  Probable  Changes  in  the  Geography  of  the 
Punjab  and  its  Rivers,"  by  R.  D.  Oldham,  A.  R.  s.  M. 


Institution  of  Civil  Engineers,  London. 
The  first  volume  of  the  "Minutes  of  Proceedings"  for  the  current 
session  is  just  issued.  Besides  the  Presidential  Address,  it 
eontains  the  Papers  on  "  Concrete-Work  for  Harbours,"  and 
that  on  "The  Electric  Lighthouses  of  Macquarie  and  of  Tino," 
which  were  under  consideration  in  November  and  December,  as 
well  as  articles  on  the  "  Constantinople  Waterwork.s,"  "Effect  of 
Temperature  on  the  Strength  of  Railway  Axles,"  "Viaduct  over 
the  River  Retiro,"  "Formulas  for  the  Weights  of  Girder-Bridges,'> 
"Carron  Ironworks,"  "  Belgian  Rolled  Joists,"  "Locomotive  Engine 
and  Carriage-Sheds,"  and  rather  more  than  the  usual  nninber  of 
Obituary  Notices  and  of  Foreign  Abstracts.  The  second  volume 
for  the  session  will  probably  be  ready  towards  the  middle  of 
April. 


Transactions  of  the   North  of  England  Institution  of  Min< 
ingand  Mechanical  Engineers.  Part  I.,  February — 1887. 

The  opening  number  of  the  volume  of  the  "Transactions  "  for 
the  present  year  is  up  to  the  standard  of  former  issues.  Mr.  J. 
Wilson  Swan  furnishes  a  Paper  on  an  "Improved  Electric  Safety 
Lamp  for  Miners,"  and  believes  that  he  has  gone  far  towards 
finding  the  desideratum  of  electric  lampn  irit/i  fire  damp  indicators. 

Professor  J.  11.  Merivale  contributes  the  results  of  his  investi- 
gations on  the  "Transmission  of  Power  by  Steam"  with  particular 
reference  to  underground  operations.  He  says  that  the  special 
problems  that  the  mining  engineer  has  to  solve  in  a  steam  trans- 
mission are  these: — "How  many  cubic  feet  of  water  must  be  evapo- 
rated at  bank,  and  at  what  pressure,  to  supply  the  required  power 
at  a  known  distance  from  the  boiler?  What  must  be  the  size  of 
the  pipes  through  which  the  steam  is  to  be  conveyed,  and  the 
character  and  thickness  of  their  non-conducting  envelope  ?  What 
precautions  must  be  adopted  to  provide  for  expansion  and  oontr.ic- 
tion  of  the  steam  pipes,  and  the  collection  of  the  water  of  conden- 
sation ?"  These  questions  are  discussed  in  a  scientific  way,  and  in 
making  comparisons  the  author  does  not  deny  that  steam  pipes  in  a 
pit  are  more  or  less  of  a  nuismce,  whereas  "  ropes  "  are  harmless, 
and  "  compressed  air  "  is  a  positive  blessing.  All  that  he  is  prepared 
to  maintain  is  this,  that  in  all  cases  that  are  likely  to  occur  in  mines, 
steam,  inr  a  distance  of  1,200  or  1,500  yards,  is  as  economical  as 
ropes  or  compressed  air,  and  in  some  special  cases  it  will  be  found 
more  economical. 

Professor  Lebour  gives  some  "  Notes  on  the  Coal-measures  of 
Catalonia  in  Spain."  Ficra  these  we  learn  that  the  Penin.sula  pro- 
duced, in  1885,  nearly  1,000,000  tons  of  coal,  and  that  with  ex- 
ploratory researches  carried  on  in  the  light  of  geological  facts,  there 
is  good  future  in  store  for  the  country  from  its  coal-deposits. 

Mr.  M.  Walton  Brown  summarises  "An  Account  of  Experi- 
ments in  France  upon  the  possible  connection  between  Jlovements 
of  the  Earth's  Crust  and  the  Issues  of  Gases  in  Mines  ;"  and  some 
minor  articles  complete  the  "Proceedings." 

Among  the  Abstracts  of  foreign  papers  we  observe  one  on  Tin- 
Mining  in  Perak  (Malayan  Peninsula)  froiu  a  French  source, 
affording  another  instance  of  borrowing  largely  without  acknow- 
ledgiueiit  from  a  work  published  in  1879  by  the  Editor  of  this 
Journal  on  the  same  subject. 

Street's  I.vdian  and  Colonial  Directory. — The  volume 
of  this  most  useful  book  of  reference  for  the  new  vear 
has  just  been  issued.  As  in  previous  volumes  the  informa- 
tion has  been  collected  and  .arranged  with  much  care;  but  raanv- 
additions  have  been  made  in  the  present  issue.  The  work  keeps 
pace  with  the  rapi<Ily  developing  colonial  settlements  ;  new  towns 
and  cities  are  brought  within  its  scope,  and  several  of  the  minor 
West  India  islands  are  now  included.  Details  respecting  the 
railways  and  other  public  works  are  given.  There  are  some  ex- 
cellent maps,  and,  as  it  now  stands,  the  Directory  has  become 
indispensable  in  the  offices  of  every  merchant  and  trader,  a.s 
well  as  of  all  Professional  men  interested  in  India  and  our 
colonies. 
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THE  MADRAS  HARBOUR. 
Its  Coxstruction,  Destruction,  and  Reconstruction. 

IV. 
We    h;ive    said    that    Mr.    Robertson    agreed   with  the 
Madras    Co-.nmittee    that    a    breakwater    was     the    only 
work  from  which  any  real    good    was    to    be    hoped,   but 
from  different   reasons.     These    were,  that  for   an    equal 
sum  of    money    a    breakwater    would    give  much    more 
deep  water  shelter  than  a  harbour ;  that  it   would  create 
s  considerable    length    of   sufficiently    smooth    water   at 
the  coast  line  to  enable  boats   to   land,   or   to   come   to 
•jetties ;  and    that   vessels  could   enter  and   quit   more 
easily  from   l>ehind  a  breakwater   than   through    the  one 
entrance  of   a    harbour.     He    said    also    that    a   closed 
harbour,   such  as   had   been  proposed  by    Mr.  W.  Fraser 
and  Mr.    Samuel    Perkes,   and    approved    of  by    Colonel 
Carpendale,  the  dis.senting  President  of  the  Committee, 
would   probably   require   a   breakwater  in    addition,  to 
keep  out  the  swell.     But  Mr.  Robertson  was  by  no  means 
contidont    that  a   breakwater,    any    more   than    a  closed 
harbour,  would  make  a  permanent  harbour  at  Madras.    It 
•  all  depended,  he   said,  upon   two   conditions,   regarding 
which  not  enough  was  known,  namely,  the  currents  close 
in  shore,  and  the  amount  of  sand  in  motion  at    the  coast 
line.     The  Committee  were  of  opinion,  judging  from  the 
effect  of  a  series  of  small  groynes  which  had  already  been 
thrown    out   from  the  beach  at  Madras,  with  the  practical 
result  of  extending  the  beach  to  near  the  ends  of  the 
groynes,  that   these  littoral  currents  and  amount  of  sand 
in    motion  were    of  such  velocity  and  amount    that    this 
extension  of  the  beach  seaward  could    be   carried    to  any 
extent,  and  that  whether  the    shore    ends    were  made  of 
open  pile   work   or  not,   the  tendency   of  motion   of  the 
sand  towiirds  the  outer   ends  of  the  piers  of  a   closed 
harbour    would  prevail  from  the    very    first ;    that  this 
tendency  would  go  on    increasing  the    longer   the    work 
was   in    operation,  and    that,  "  as  every    portion    of  mo- 
tion lost    from    the  line    of  the  shore   would    lead    to    a 
deposit  of   sedimentary  matters,    the    final  shoaling   up 
of   the  bad  of  the  sea  to    the   outer   end   of  the  pro- 
posed    harbour     followed    by     the      shoaling    of    the 
harbour    itself,  would    be    the    inevitable    result."  Mr. 
Robertson  could  not  find  that  there  was   any   real   evi- 
dence   before   the  Committee  as  to  the   littoral  currents 
and  amjunt    of  sand    in    motion,    and  that    they  seem- 
ed to  have  taken  it  for  granted  that  these  were  sufficient 
to  warrant  them  in   rejecting   the   desicrns  for   a   closed 
harbour.  "  Any  tendency  to   travel   in   the   bed   of  loose 
sand   which  fringes   the  coast   must,"  he   said,  "  be   due 
to  whatever  velocity  these   littoral   currents   have,   com- 
bined   with   that    oblique   action   of  the  surf,   caused  by 
the  ocean  currents,  which  I  have  alluded  to  in  my  report 
on  Cochin.     These  are  the  two  agents  at  work  in  moving 
the  .sand.     If  the  velocity  of  the  littoral  currents  is  not 
sufficient  of  itself  to  carry  the  .sand  along  the  coast  to 
the  north,  or  to  the  soiith,   then   the  withdrawal   of  the 
other  agent,  the  surf,  would  cause  the  .sand  to   be  depo- 
sited at  any  place  where  the  littoral  currents  alone  are 
at  work. 

"  In  short,  if  there  Is  such  an  immense  quantity  of  sand 
in  motion  on  the  shore  at  Madras  as  to  be  beyond  the 
power  of  control  by  groynes  or  otherwise — such  a  quantity 
as  to  render  probable,  as  the  Committee  think,  the  forma- 
tion of  a  fresh  beach  extending  out  to  the  very  end  of 
long  piers, — then  my  opinion  is,  that  even  a  breakwater 
will  not  succeed.  It  would  still  the  stirf,  and  thus  remove 
one  of  the  two  agents  which  move  the  sand — and  I  do 
not  think  it  will  have  any  effect  in  strengthening  the 
currents.  The  con.sequence  would  be  that  the  .sand  would 
accumulate  behind  the  breakwater,  and  fill  up  the  shelter- 
ed spot,  unless  the  littoral  current  is  strong  enough  to 
sweep  past,  with  the  sand  in  suspension.  The  more  success- 
ful tho  breakwater  in   creating  quiet  water  behind  it,  the 


more  certain  would  be  the  destruction  of  the  scheme  from 
silting."  The  Committee  thought  that,  with  a  breakwater 
there  would  be  a  certain  extension  of  tho  foreshore, 
which  would  adopt  a  more  abrupt  slope  than  at  present. 
Mr.  Robertson  said — "  Who  is  to  insure  that  the  foreshore 
will  stop  at  this  '  abrupt  slope,'  and  not  extend  out  till  it 
joins  the  breakwater  ?  I  am  certain  it  would, — if  there 
is  enough  sand  in  motion  to  render  probable  the  growth 
of  the  beach  out  to  the  end  of  the  piers  of  an  enclosed 
harbour."  "  I  make  these  remarks,  not  because  I  have 
come  to  a  different  conclusion  from  the  Committee,  but  t-o 
show  tho  necessity  there  is  for  some  more  information  as 
to  the  littoral  currents,  and  the  quantity  of  sand  in 
motion  in  the  coast,  before  coming  to  the  conclusion  that 
a  breakwater  is  feasible  at  Madras."  And  it  was  only 
with  the  proviso  that  the  necessary  information  was  incom- 
plete that  he  gave  his  opinion  in  favor  of  a  breakwater. 
"  I  have  come  to  the  same  conclusion  as  the  Committee, 
but  from  entirely  ditierent  reasons.  I  have  shown  that 
there  mny  be  as  much,  if  not  more,  danger  from  shoaling 
in  the  case  of  a  breakwater,  as  of  an  enclosed  harbour  ; 
but,  taking  all  the  circumstances  connected  with  Mad- 
ras into  consideration,  a  breakwater  appears  to  me  to  be 
preferable  to  an  enclosed  harbour."  His  reasons  have 
already  been  given. 

By  the  time  Mr.  Robertson's  report  reached  India,  Colo- 
nel G.  W.  Walker,  R.E.,    appears  to  have  succeeded   Colo- 
nel Orr  as  Chief  Engineer,  Public  Works  Department,    in 
Madras,  and  in  a  memorandum,  dated  7th  May  1872,  on  tho 
report  (not  published)  he  stated  his  disbelief  of  any  suffi- 
cient action  of  current  and  sand    to   affect  either  a  closed 
harbour  or  a  breakwater,  believing    the    true  objection  to 
a  close  harbour  to  be  tho  nautical    one   of  entrance.     As 
complete  dates  of  all  the  papers  are  not  given  it  does  not 
appear   whether    or  not  this  opinion  was  expressed  before 
Colonel  Walker  had  seen  a  note  of  the  same  year  in  which 
Mr.  William    Parkes,    M.I.C  E.,    put   himself  forward    (the 
words   are   his  own)    to    advocate    the  construction  of  a 
closed  harbour  rather  than  a  breakwater.    Mr.  Parkes  had 
seen  Mr.  Robertson's  report,  and  he  considered  that   the 
design    approved  of  for  a  breakwater  by  that    Engineer 
involved  an    unnecessary    amoimt    of  material    and  was, 
therefore,  much  too  cost!}-,  and  that  a  work  on   the  sanu; 
design  as  ho  was  then  carrying  out  at   Kurrachee,  of  the 
same    length    and   in    the   same  depth  of  water  as    Mr. 
Robertson     had     propo.sed     coul.i     be     constructed     for 
£0.50,000,     or     about    one-half  of    Mr.    Robertson's    es- 
timated   cost,    and    b  i  finished  in    four  years  instead  of 
seven.     But  he  altogether  rejected  the  idea  of   a  break- 
water,   considering    a  close     harbour    to     be     in     every 
respect    preferable,  and    not   admitting  any  fear  of   its 
shoaling,  except  from  the  remote  possibility  of  the   beach 
extending  to  the  pier  heads  and  entrance.     "  When  the 
time  does    arrive,"    Mr.  Paikes   said,  "  posterity  will  no 
doubt  be  in  a  po.sition   to    grapple    with    the    difficulty." 
Mr.   Parkes,  however,    admitted  that  there  ate  no  definite 
means    of  judging  of  the  amount  of   accumulation   that 
would  take  place,  and   that  nothing  short   of  experiment 
could  conclusively  decide  the  question,  and  he,  therefore, 
recommended  that  a  solid  pier  should  be  run  out  from  the 
shore    into  20  or  2.5  feet  of  water,  which  "would  bring  the 
question  to  a  practical  test  by  showing  how  much  would  be 
collected  in  a  single  season."     The  pier  would  form  part   of 
the  harbour  if  the  result  of  the  experiment  was  encourag- 
ing. Tliis  was  in  fact  Colonel  Carpendale's  proposal.  But  as 
it  was  already  known  from  the   action  of  groynes  already 
constructed  that  the  seabeach  could  be  extended    seaward 
for  a  considerable  distance  in   one  season,  and    th«  doubt 
was  how  far  this  extension  would  reach  in  a  long  .series  of 
years,  the  practical  nature  of  Mr.  Parkes'  proposed  test  for 
one  season  only  is  not  apparent.     20  to  25   feet  depth  of 
water   is    found    at   from   1,100    to   1,400   feet  from    the 
shore,  and  Mr.  Parkes,  only   a  year  afterwards,   after  ex- 
amining the  records  regarding  the    effect  of  the  groynes 
in  the  Chief  Engineer's  offif-e,  calculated  that  a  triangular 
area  between  the  coast  and   the  outside  of  a   pier  extend- 
ing say  thrice  that   distance,  or   to  1 ,200  yards   from  the 
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shore,  would  not  be  filled  up  in  less  than  180  years.  The 
longest  groyne  that  had  been  constructed  appears  to  have 
been  about  400  feet  in  length,  but  the  rate  of  advance 
of  the  foreshore  of  course  decreased  as  the  depth  of 
water  increased.  The  result  of  this  calculation  Mr.  Parkes 
found  to  be  so  completely  in  accordance  with  the  ex- 
perience at  other  places,  e.a.,  Great  Yarmouth,  Bayonne  in 
the  Bay  of  Biscay,  and  Port  Said,  that  he  had  no  longer 
any  doubt  that  the  accumulation  of  sand  would  not  be 
so  rapid  as  to  cause  any  practical  inconvenience  to  a  har- 
bour formed  by  piers  running  out  from  the  shore.  As 
we  shall  next  see,  the  experiment  was  made,  in  the 
course  of  constructing  the  harbour,  and  by  the  10th  of 
September  1878,  by  which  date  the  south  pier  had  been 
constructed  to  nearly  1,400  feet  from  the  shore,  all  work 
was  stopped  owing  to  an  accumulation  of  10  feet  of  sand 
at  the  pierhead.  But  the  sand  difficulty  had  been  over- 
come by  the  north  pier  in  the  preceding  January,  and  in 
November  1879  Mr.  Parkes  stated  that  it  had  not  since 
re-appeared  there  in  any  form,  and  that  the  soundings 
taken  from  time  to  time  proved  that  beyond  the  four 
fathom  lino  there  was  no  disturbance  whatever  of 
the  bottom.  At  the  south  pier  the  difficulty  was 
overcome  during  the  latter  half  of  1878  by  sinking  the 
concrete  blocks  through  the  sand,  and  by  the  end  of 
March  1879  a  further  length  of  539  feet  of  that  pier  had 
been  set,  and  a  depth  of  5  fathoms  reached.  During  1879, 
Mr.  Parkes  said,  there  had  been  no  difficulty.  "  Not  a  grain 
of  sand  has  shown  itself  at  the  foundations  of  either  pier." 
And  within  the  harbour  the  coast  line  had  remained  en- 
tirely unaltered  since  June  1877,  by  which  time  it  seems 
to  have  advanced  100  feet.  The  cause  of  this  was  that 
during  1876  and  1877  the  south  pier  wa.s  not  carried 
out  nearly  so  for  as  was  the  north  pier.  The  result 
was  an  area  of  18  acres  of  land  gained  within  the  harbour. 
Ultimately  the  shore  adjoining  the  north  pier  and  outside 
of  it  was  extensively  eroded,  and  much  outlay  required 
for  the  purchase  of  land  and  compensation  and  for  pro- 
tective works.  Outside  the  south  pier  70  acres  of  land 
were  gained  and  partly  utilised.  In  March  1884  the  high- 
water  line  outside  the  harbour  on  the  south  .side  was 
nearly  continuous  with  the  two-fathom  contour  inside, 
and  ilr.  Parkes  predicted  that  two  years  and  a  half 
later  it  would  be  about  100  feet  further  out.  In  the  pn'- 
};ress  reports  for  188G  the  smd  difficulty  doe«  not  seem 
to  be  mentioned,  but  the  erosion  on  the  north  s^ide  of  the 
harbour  goes  on;  and  tlie  local  mind  is  not  at  ease  on 
tlie  whi'le  subject  of  the  liarbour,  for  in  November  la.st  a 
proposal  wa^  made  to  cut  away  the  shore  ends  of  both  pier.s, 
and  allow  the  littoral  currents  to  have  free  course.  The 
existence  of  the  Royapiiram  quarter  of  the  city,  and  of  the 
station  of  the  Madras  Railway  Company  seems  to  be 
threatened. 

(To  he  continued.) 


NOTE  ON  PORTABLE  RAILWAYS. 
By  Lt.-Col.  S.  S.  Jacob,  Executive  Engineer,  Jeypore. 

The  principle  on  which  the  system  is  based  is  the  dis- 
tribution of  the  load  on  a  number  of  small  light  wagons, 
.scarcely  over  carrying  more  than  10  to  15  cwt.  each. 
This  permits  the  employra(>nt  of  a  light  rail,  so  that 
two  rails  firmly  fixed  to  stool  sleepers  are  perfectly  port- 
able for  one  or  two  men,  and  being  firmly  connected, 
require  no  further  adjustment  when  placed  on  the 
ground  for  immediate  use. 

The  weight  of  all  the  pieces,  including  wagons,  is 
kept  within  such  a  limit  that  each  piece  can  be  removed 
by  men  without  the  aid  of  any  mechanical  appliance. 

The  advantages  and  economy  which  would  be  realized 
in  time  of  war  by  having  a  good  supply  of  portable  rail- 
way have  been  explained  fully  in  a  memorandum,  which 
I  have  already  submitted  at  the  request  of  the  late 
Commander-in-Chief,  Sir  Donald  Stewart,  to  Sir  Charles 
MacGregor.  It  will  be  unnecessary,  therefore,  to  allude 
to  this  phase  of  the  question  (although  it  is  an  impor- 
tant part  of  the  proposal)  beyond  pointing  out  that 
portable  railways  have  been  adopted  by  the   Russians   in 


their  recent  wars,  and  that  it  forms,  I  believe,  a  part  of 
the  war  material  of  the  French  and  German  armies. 

The  advantages  of  being  able  to  bring  up  reinforcements 
100  miles  a  day  from  the  base,  fresh  for  action  with  food 
and  ammunition  with  them  for  immediate  use,  is  self- 
evident  ;  it  might  decide  the  fate  of  a  campaign. 

The  great  expenditure  incurred  by  our  own  Govern- 
ment in  the  last  Afghan  war  in  transport  and  compensa- 
tion for  loss  of  animals  alone,  would  have  been  sufficient 
to  provide  for  many  miles  of  portable  railway  which 
after  the  war  would  have  remained  the  property  of 
Government.  Similarly,  the  heavy  outlay  in  every 
famine  which  has  occurred  hitherto  has  been  for  trans- 
port ;  expenditure  which  might  have  lieen  in  great  part 
saved,  if  portable  railways  had  been  available  ready  to 
meet  the  emergency.  It  is  this  that  constitutes  the  great 
advantage  of  having  a  good  supply  of  portable  railways 
and  rolling-stock  in  the  country  ready  for  immediate 
use,  viz.,  the  possibility  of  being  able  tii  use  it  vromptly 
in  time  of  war  or  famine.  Both  in  war  and  famine 
.saving  of  time  means  .saving  of  money,  and  often  the 
saving  of  life,  and  I  would  urge  most  strongly  the  sub- 
ject to  the  attention  of  Government. 

Viewing  the  subject  merely  from  the  standpoint  of 
preparation  ygainst  famine,  the  chief  points  in  its 
favour  are — 

(1)  that  it  does  away  with  the  necessity  of  bringing 
food  for  and  maintaining  alive  draught  cattle  ; 

(2)  that  it  affords  labour  of  nor,  a  severe  character  for 
famine  coolies ; 

(3)  that  it  takes  grain  speedil}-  to  famine  tracts  ; 

(4)  that  it  saves  much  of  the  ordinary  famine  outlay ; 

(5)  that  the  more  it  is  worked  the  better  it  pays ;  that 
the  carrying  capacity  is  practically  only  limited  by 
the  rolling-stock  available ;  whereas  heavy  work 
may  cause  the  collapse  of  draught  animals,  and  so 
loss  of  life. 

To  show  the  probable  saving  that  would  bo  gained  by 
the  use  of  a  portable  railway  in  a  famine,  let  us  suppose 
a  district  of  20,000  persons  to  be  fed ;  the  food  centre 
being,  say,  50  miles  from  the  nearest  railway.  The 
daily  amount  of  food  required  would  be,  say,  40,000lbs.= 
5,000  maunds.  Allow  each  bullock  cart  to  take  12 
maunds  and  to  do  the  journey  there  and  back  in  six 
days  and  to  cost  one  rupee  per  diem.  Considering  the 
difficulty  of  getting  forage  at  such  a  time  I  do  not  think 
the  charge  would  be  less.  Then  the  cost  per  maund 
would  be  Re.  0-8-0,  and  supposing  so  many  carts  were 
available,  the  daily  cost  of  carriage  would  be  Rs.  2,500. 

Taking  the  case  of  a  portable  railway. 

The  distance  would  be  divided  into,  say,  six  stages  of 
about  8  miles  e.ach.  Two  men  could  push  a  wagon  this 
distance  and  bring  back  the  return  empties,  and  each 
wagon  could  take  12  maunds  of  grain,  and  it  could  be 
conveyed  the  50  miles  in  one  d:iy.  The  cost  would  be 
Re.  0-4-0  per  maund,  and  the  daily  cost  of  carriage  for 
5,000  maunds  would  be  Rs.  1,250,  shewing  a  daily  saving 
ofRs.  1,250  in  favour  of  the  portable  railway.  If  the 
famine  lasted  six  months,  this  would  represent  a  total 
saving  of  Rs.  2,25,000.  Rails  weighing  221bs.  to  the  yard 
suitable  for  locomotives  on  a  2-feot  gauge  cost  in  Bombay 
without  sleepers  about  Rs.  3,500  per  mile.  So  that  the 
above  saving  would  represent  the  cost  price  in  Bombay 
of  about  64  miles  of  2-feet  railway. 

If  the  population  to  be  fed  was  more,  or  the  duration 
of  the  famine  lonffor  than  six  months,  or  the  distance  of 
the  food  centre  greater  than  50  miles,  ordinary  carts 
might  fail  altogether,  whereas  all  three  would  tell  in 
favour  of  the  railway  and  the  saving  would  be  increased 
in  proportion,  and  who  can  say  that  any  one  of  these 
three  conditions  might  not  occur,  if  all  three  did  not 
occur  tofjother  ?  The  advantajres  in  time  of  war  or  famine 
are,  in  fact,  so  apparent  that  it  is  unneccssaiy  perhaps 
to  saj-  more. 

The  ()ucstion  is  whether  it  is  advisable  to  incur  the 
expenditure  in  anticipation  of  a  demand  which  may  not 
occur   for  some   time.     If  the  material  was  allowed  to  lie 


166 


INDIAN  ENGINEERING. 


[March  2G,  '87. 


idle  of  course  it  would  be  a  serious  matter  and  might 
easily  be  jirovod  to  be  a  dead  loss.  This,  however,  is  an 
;irgunient  which  might  be  applied  with  equal  force  to 
any  railway  or  against  investing  in  anv  war  material  be- 
fore war  was  declared.  If  it  was  possible  to  lay  do\vn 
oO  or  100  miles  of  portable  railway  at  a  month's  notice, 
perhaps  it  would  be  unnecessary  to  do  more  than  decide 
that  this  should  be  done  when  the  occasion  demanded, 
but  the  objections  to  such  a  course  are  that,  considering 
the  routine  which  is  necessarily  a  part  of  our  system  of 
Government,  such  prompt  action  is  not  to  be  expected, 
the  proof  of  its  necessity  would  have  to  be  clearly  estab- 
lished before  the  outlay  would  be  sanctioned,  and  even 
then,  it  is  not  probable  as  much  material,  as  would  be 
required,  would  be  ready  for  immediate  shipment,  and 
any  deficiency  in  supply  would  be  fatal  to  success ;  and 
the  knowledge,  moreover,  that  it  was  the  intention  of 
Government  to  import  a  portable  railway  might  prevent 
other  means  of  transport  coming  forward.  The  material 
would  probably  cost  more  when  bought  'in  this  way,  and 
it  is  certain  there  would  be  delay.  In  famine  as  in  war 
delay  means  ruin.  These  are  all  points  which  I  think 
deserve  serious  consideration  beforehand,  and  shew  the 
necessity  of  having  a  good  supply  of  portable  railway 
and  plant  in  the  country  available  for  immediate  use. 

There  is  no  reason,  however,  why  a  portable  railway 
shouUl  not  be  earniui;  a  fair  profit  on  its  own  account  in 
ordiuar}'  years,  when  it  is  not  required  for  war  or  famine 
purposes.  Sir  Edward  Buck  has  alluded  to  the  trans- 
|xtrt  of  forest  produce  as  perhaps  one  of  the  best  uses  to 
which  it  might  be  put,  and  as  one  which  would  suffer 
lea.st  by  its  temporary  removal  for  war  or  famine. 

There  are  other  uses  which  may  be  suggested.  The 
Customs  Department,  the  Commissariiit,  in  Forts  or 
Arsenals  for  transport  of  heavy  material,  for  landing 
stores,  in  the  Public  Works  Department  for  bringing 
material  from  quarries  or  mines. 

To  shew  that  there  are  grounds  for  this  suggestion,  it 
may  be  mentioned  that  portable  railways  have  been 
use<l  on  some  of  the  large  works  in  the  Jeypore  State  by 
the  Executive  Engineer,  and  that  the  returns  show  an 
estimated  saving  of  about  Rs.  29,000  on  a  capital  of 
Rs.  1,24,709,  besides  the  fact  that  work  which  was 
urgent  and  had  to  be  completed  within  a  limited  time  was 
successfully  performed  and  could  not  have  been  done 
within  the  time  by  other  means. 

The  chief  use,  however,  which  I  would  suggest  port- 
able railways  should  be  put  to  is  as  feeders  to  existing 
railways  in  districts,  where  it  is  not  possible  at  present 
to  lay  a  more  expensive  line,  and  where  either  from 
pilgrims  or  produce  there  would  be  sufficient  to  bring 
in  a  fair  return  on  the  capital.  It  would  thus  .serve  as 
a  pioneer  line  to  test  the  capabilities  of  a  district  for  a 
l>ermanent  line,  and  would  help  to  increase  the  returns 
on  existing  line.s. 

The  success  of  such  a  scheme  depends  upon  having 
sufficient  work  for  the  lino.  The  fact  that  hundreds  of 
rniles  of  it  have  been  manufactured  within  the  last  few 
j-ears  and  expoi-ted  to  all  parts  of  the  world,  and  that 
•wherever  it  has  been  tried  it  has  given  satisfaction,  speak 
much  in  its  favour. 

It  can  carry  almost  all  the  articles  which  a  heavier 
line  carries,  and  can  be  taken  to  places  where  other  lines 
cannot  be  taken  except  at  great  cost.  If  the  articles, 
such  as  heavy  or  long  logs,  are  too  jnuch  for  one  wagon, 
then  two  wagons  can  be  coupled  at  the  required  distance 
apart.  It  can  be  laid  on  an  ordinary  metal  road,  or  on 
a  kntcha  road,  it  can  cro.ss  nullahs  or  ravines  by  means 
of  a  small  e.arthen  bank  or  by  a  single  girder  or  beam, 
and  it  does  not  require  ballast  even,  unless  when  required 
for  locomotivop.  By  inclined  planes  a  branch  also  can  be 
taken  off  at  any  point  without  disturbin<r  the  main  line. 
If  required  in  a  famine  district  where  no  roads  exist  a 
track  can  be  made  for  it  at  short  notice  and  without 
difficulty,  and  the  making  of  the  track  would  afford 
Miitabic  work  to  thosr;  able  to  work. 

(To  he  continued.) 


THE  PROTECTION  OF   INVENTIONS  AND 

DESIGNS  BILL,— 1887. 

By  Geo.  A.  De  Penning,  M.  Inst.  P.  A. 

In  confirmation  of  your  comments  on  the  Bill  introduc- 
ing a  New  Inventions  and  Designs  Act  for  India,  I 
append  the  remarks  of  a  Home  Paper  which  came  is 
by  a  recent  mail.  From  this  it  is  quite  clear  that  the 
large  number  of  patents  now  applied  for  in  England  in 
entirely  due  to  the  great  reduction  in  the  preliminary 
stamp  charges,  namely,  from  £25  to  £4  for  the  first 
four  years.  Even  this  charge  or  its  supposed  equiva- 
lent of  Rs.  40  for  the  same  time  of  four  years  would 
be  high  for  India,  if  I  take  into  consideration  the 
position  of  its  working  classes,  its  mechanics  and  artizans, 
whose  means  or  earnings  are  proportionately  small,  and 
to  most  of  whom  this  charge  would  certainly  prove  a 
hindrance  from  obtaining  protection  for  their  inventions  ;. 
besides  the  difficulty  of  finding  an  intelligent  capitalist 
to  appreciate  and  assist  in  such  venture,  would  only  result 
in  the  loss  of  many  inventions.  Doubtless  in  proposing  this 
altered  schedule  of  stamp  charges  on  Indian  patents,  this- 
point  has  not  had  the  attention  and  consideration  it 
deserves,  and  it  is  very  clear  from  the  experience  of  the 
English  Patent  Office,  that  if  we  are  met  with  the 
same  liberal  spirit,  our  Act  will  prove  as  successful  as  the 
Act  in  England. 

Even  agreeing  with  the  Legislature,  that  it  is  expedi- 
ent to  enhance  the  total  cost  of  the  Indian  patent,  I 
would  in  the  interests  of  the  poor  inventor  suggest  the 
following  schedule  of  charges  which  I  feel  sure  will  prove 
satisfactory : — 

Stamp  oil  application     ...                 ...     Es.  10 

„         on  speeiticatioii    ...                  ...       „  10 

„        on  the  commencement  of  3rd  year,,  20 

>t          >»                II                         °       II     II  "° 

II          II                 II                         '       II     II  ^"^ 

9       II     I,  100 

11       II     II  150 

II           )i                  II                        13       II     II  150 

Total     Es.     540 

This  gives  the  same  total  of  Rs.  540  as  in  the  schedule  of 
the  Bill,  but  it  makes  the  preliminary  charges  much  easier 
while  it  gives  time  to  the  inventor  to  test  or  prove  the 
value  of  his  invention,  as  well  as  to  arrange  with  a 
capitalist  or  friend  to  carry  it  on,  if  it  is  worth  while  or 
pays.  The  option  of  course  should  also  be  given  him 
to  "pay  up  at  anytime  the  remaining  fees,  or  two  or 
more  instalments  if  convenient.  This  may  be  done  by 
stamps  attached  to  his  patent  and  the  registry  of  the 
fact  in  the  Patent  Office. 

The  other  stamp  charges  or  fees  may  remain  un- 
altered,  since  they  only  affect  good   or  paying   patents. 

In  some  respects  the  proposed  Bill  is  a  great  improve- 
ment upon  the  present  Act,  still  a  few  objections  may 
reasonably  be  taken  to  some  of  the  sections  or  provisions 
thereof.  Section  5  (sub-sec.  IV)  gives  power  to  call  for 
drawings  and  even  models.  Although  drawings  are  not 
always  necessary,  yet  no  one  would  object  to  the  adding 
of  a  drawing  to  applications  filed  where  the  invention  is 
hidden  in  obscure  language,  or  where  it  is  not  clearly  or 
sufficiently  defined  ;  especially  in  those  cases  where  it  is 
drawn  up  by  the  inventor  himself,  who  from  want  of  usage 
in  wording  such  documents,  generally  fails  to  describe  the 
invention  accurately  or  clearly. 

Inventors  would  willingly  send  in  a  rough  drawing  or 
sketch  of  their  invention  with  the  application,  if  it  were 
clearly  understood  that  they  were  not  hound  to  its  exact 
details,  nor  to  its  full  description,  which  is  required  of  them 
6  months  later,  in  the  complete  specification.  This  time  is 
expressly  given  on  the  well-considered  principle,  that 
new  inventions  being  crude  and  incomplete,  some  time  is 
necessary  and  required  to  perfect  them,  that  they  may 
then  be  fully  described  and  clearly  illustrated  by  draw- 
ings. It  is  to  be  hoped  also  that  some  rules  will  be  laid 
down  to  restrict  the  size  and  number  of  drawings  to  each 
invention.    I  have  filed  some  that  are  more   than   a  yard 
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square,  while  others  have  more  than  a  dozen  forms  of 
one  machine. 

As  regard  models,  many  inventors  of  their  own  accord 
have  sent  in  models  of  their  inventions,  but  these  I 
am  sorry  to  say  have  not  been  appreciated,  as  they  are 
put  aside  or  heaped  up  in  a  corner  of  the  Patent  Office, 
where  they  are  falling  to  pieces  from  want  of  care.  If 
properly  cared  for  and  well  placed  on  tables,  or  on  shelves 
in  a  distinct  suitable  room  or  museum,  the  collection 
would  in  time  prove  valuable  and  most  interesting,  so  that 
many  inventors  would  be  induced  to  add  to  them  as  the 
exhibition  would  show  or  prove  the  utility  and  worth  of 
their  inventions. 

The  power  to  call  for  models  is  very  arbitrary  and  comes 
hard  on  the  inventor,  as  they  may  be  expensive  and  re- 
quire much  time  to  make,  or  the  inventor  may  be  so 
placed  in  some  locality  where  there  are  no  means  of  making 
one,  he  would  have  to  move  to  some  position  where  he 
could  get  the  model  made,  as  it  may  need  his  personal 
supervision.  Besides  models  are  not  necessary  to  illustrate 
an  invention  ;  the  first  application  may  be  insufficient,  and 
the  drawing,  if  any,  may  be  faulty ;  but  this  could  be 
remedied.  Such  defects,  however,  would  not  occur  where 
the  application  is  drawn  up  by  an  expert  used  to  the 
work,  who  from  his  experience  would  readily  and  clearly 
describe  the  invention  in  such  clear  or  technical  language, 
that  the  invention,  whatever  its  nature,  would  be  correctly 
made  thereby  or  reproduced  therefrom.  Supposing,  however, 
that  there  are  special  or  extraordinary  cases  where  models 
are  absolutely  necessary  to  understand  an  invention  clearly, 
then  Government  from  the  great  increase  of  fees  accruintr 
from  the  new  Bill,  could  well  afford  the  cost,  and  they 
should  bear  it,  as  it  is  unfair  to  charge  it  to  the  inventor. 
{To  be  continued.) 


BOYCE'S  AUTOMATIC  SAFETY  COVERING. 

This  is  an  invention  for  an  improved  method  and 
apparatus  for  applying  a  covering  to  railway  trucks,  caruo 
boats  and  the  like,  whereby  the  contents  are  kept  safe 
and  wind  and  water  proof,  and  the  covering  itself  is  pre- 
served   and  guarded  against  loss. 

The  followins;  description  and  illustrations  show  the 
mode  of  applying  the  device  for  the  purposes   mentioned. 


To  the  two  ends  of  the  truck  T.,  Figs.  2  and  3,  are  fixed 
an  attachment  of  light  iron  or  wood  work,  M,  M,  to  the  re- 
quired height  in  semicircular  form— see  Fig.  1.  Brackets  C 


and  D,  Fig.  2,  carrying  two  sets  of  double  pulleys  and  lever 
fasteners  are  fitted  to  the  attachments  on  either  end.  Two 
rollers,  G,  G,  G,  G,  Fig.  3,  carrying  a  paulin  or  tarpaulin 
run  longitudinally  along  each  side,  on  the  ends  of  which 
rollers  are  pulleys  H,  H,  H,  H,  Figs.  1  and  3,  the  paulin  or 
tarpaulin  resting  on  a  ridge  pole.  These  pulleys,  H,  H,  H, 
H.,  when  reeved  with  rope  in  connection  with  the  fixed 
double  pulleys,  C  and  D,  Fig.  2,  form  a  lift  which  winds  up 
the  cover  by  means  of  arms,  J,  J,  working  on  a  radius  K, 
Fig.  1. 

The  action  of  uncovering  the  wagon  rolls  up  the 
paulin  neatly  and  firmly,  exposing  only  one  roll  thereof 
with  a  perfect  drainage,  whilst  the  action  of  covering  the 
wagon  rolls  out  the  paulin  fully    enveloping  the    goods. 

The  advantages  claimed  for  this  invention  are : — 

(n.) — The  paulin  has  no  handling  whatever. 

^fc.j— The  paulin  is  rolled  up  not  folded,  so  cannot  crease. 

(c.) — Only  one  fold  of  the  paulin  is  exposed  when  rolled 
up  and  this  has  a  perfect  drainage. 

(d.) — The  rolled  paiilin  is  aired. 

(e.) — The  paulin  is  a  fixture  and  cannot  be  lost. 

This  method  will  enable  Railways  having  low-sided 
trucks,  which  on  open  lines  are  very  often  "  dead  stock,"  to 
carry  covered  traffic  at  a  great  saving  to  their  capital  on 
stock  accovmt,  and  at  the  same  time  to  increase  the  loads 
on  the  trains  by  about  one-third  of  their  present  composi- 
tion (the  tare  of  the  truck  fitted  being  in  the  proportion 
of  about  two  to  three  of  the  covered  goods  wagon),  while 
hauling  proportionately  a  greater  load  of  paying    freight. 

The  cost  of  fitting  a  truck  with  this  appliance  will 
not  exceed,  on  the  average,  Rs.  125,  including  the  paulin, 
or  Rs.  85,  without  the  paulin. 

The  safety  covering  can  be  fitted  to  each  hatchway  of 
an  open  flat  or  cargo  boat.  The  cost  per  hatch  will  be  ap- 
proximately the  same  as  per  Railway  truck,  and  all  the  ad- 
vantages which  it  gives  to  the  truck  will  be  obtained  by  a 
boat  so  fitted,  while  at  the  same  time  the  boat  wlien  load- 
ed can  be  sealed  or  locked  against  theft  of  the  goods. 

The  invention  is  protected — the  patentee  beinL'  Mr. 
William  Charles  Boyce  of  the  Superior  Revenue  Estab- 
lishment of  State   Hallways    in  Bengal. 


THE  CONSTRUCTION  OF  THE  HONEY-CELL  ; 

OR, 

The  Bee  and  his  D.  P.  W. 
By  a.  Ewbank. 


To  illustrate  these  points  let  us  suppose  that  a  hundred 
animals,  bees  or  bipeds,  agree  to  have  their  huts  together 
lor  purposes  of  industry  or  defence.  Let  us  suppose  that 
they  begin  to  build  houses — either  cylindrical  with  axis 
vertical,  or  hemispherical  with  base  horizontal — such  as 
may  be  indicated  roughly  in  plan  by  the  arrau'jement  of 
fig.  1.  We  have  here  nine  circles  arranged  in  a 
sort  of  square.  We  could  have  a  hundred  circles  similar- 
ly arranged.  Omit  for  consideration  those  large  cir- 
cles  which   are    indicated   by   dotted    linos.     We    have 
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then  a  series  of  circles  of  the  size  F  G  H  and  we 
mav  suppose  them  built  in  successive  rows  of  which  the 
first  row  has  for  centres  E,  E,,  E^.&c.  In  this  case  we 
shall  have  successive  rows  of  wa^ite  spaces  built  in.  In  the 
actual  Hgure  we  show  four  of  these  inner  waste  spaces, 
each  of  the   size  H  L  M  N.     With  100  circles  we  should 

bave  81    waste    spaces.     For    n-  circles    we    have 


«-l 
waste  spaces. 

Now  a  natural  idea  to  a  bee  or  biped  is  to  utilise 
these  waste  spiices.  Suppose  that  bees  or  Wixsps  are  build- 
ing iu  the  hollow  of  a  tree.  The  total  space  being  limit- 
ed it  is  natural  to  econoniLse  every  cubic  inch.  The  par- 
ticular reasons  for  gathering  in  these  waste  spaces  may 
be  various  and  distinct.  There  may  be  the  wish  to  save 
space,  /.«.,  use  it.  There  may  be  the  idea  of  bringing  two 
cells  together  to  economise  material  by  making  one  wall 
common  to  two  cells  or  there  may  be  the  idea  of  making 
f«ch  cell  help  to  prop  up  a  neighbour.  We  humans 
often  take  a  wise  step  and  then  discover  subsequently 
that  a  number  of  wise  reasons  might  have  been  ad- 
vanced in  support  of  the  step.  But  we  had  not 
thought  of  rhose  roivsons  at  the  time  we  niiule  the  step. 
Between  the  most  elaborate  formulated  argument  and  the 
blindest  emotional  impulse  there  are  a  number  of  in- 
termediate gradations.  Reason  and  impulse  blend  their 
forces  in  many  matters  of  daily  life.  We  often  feel 
that  such  a  course  is  right  or  such  an  argument  is  wrong 
before  wc  have  formally  brought  .syllogistic  premises  to 
bear  to  establish  the  rightness  of  the  course  or  to  show 
the  unsoundness  of  the  argument.  Therefore  we  will 
say  that  it  will  come  natural  to  the  bee  to  use  up  such 
spaces  as  H  L  M  N.  But  we  will  not  at  present 
lay  stress  on  the  existence  of  three  separate  reasons  for 
his  so  doing  nor  will  we  at  present  inquire  whether  one 
of  these  rea-sons  was  more  clearly  or  dimly  prominent 
than  were  the  other  two. 

Geometrically  -  as  opposed  to  engineeringly — there  are 
two  ways  of  utilising  the  waste  spaces.  One  method 
is  indicated  in  Jiff.  1.  In.stead  of  describing  rouud 
P,  Q,  R  .  .  .  circular  spaces  of  the  size  of  F  G  H, 
let  us  with  the  same  centres  draw  lai'ger  circles  such  as 
are  shown  by  dotted  lines.  Then  that  space  X'  Y'  T'  Z' 
which  was  equal  to  H  L  M  N  is  reduced  to  X  Y  T  Z. 
W  here  two  circles  overlap,  each  arc  is  replaced  by  one 
chord  such  as  T  U  or  Z  \^  Thus  each  circle  has  been 
modified  into  an  eight-sided  polygon  partly  curved  and 
partly  rectilinear  in  perimeter. 

2. 


This  we  say  is  one  method  and  we  do  not  say  that 
this  method  if  continually  followed  out  in  all  its  consequen- 
ces is  inferior  to  that  other  methfKl  which  the  bee  actually 
adopted.  But  we  do  .say  that  this  method  even  if  ul- 
timat4;ly  equally  justifiable  is  not  the  method  which 
an  intelligent  six-legged  Executive  Engineer  would  first 
h<:  likely  to  hit  upon.  His  first  idea  would  be  to  keep  the 
circles  of  the  original  size  but  dovetail  them  more  into 
each  (ther.  The  original  size  of  the  cell  had  some  relation 
to  the  size  of  the   insect's  body,  and  it  would  seem  more 


reasonable  to  shift  the  cell  without  altering  its  size  than 
to  alter  the  size  without  shifting  the  centre.  This 
dovetailing  process  is  indicated  in  Jifj.  2.  We  may  assume 
that  the  new  trilateral  waste  space  L  0  P  is  less  than 
the  quadrilateral  space  H  L  M  X  of  fig.  1.  The  new 
arrangement  looks  more  cosy  and  we  may  suppose  the 
bees  not  yet  to  have  "resolved"  the  driving  impulse 
(which  made  them  dovetail  the  cells)  into  those  several 
distinct  component  reasons  which  the  philosophical  his- 
torians of  their  D.  P.  W.  can  now  marshall  before  a  two- 
legged  public. 

But  if  we  compare  /i,'/,s.  1  and  2  we  discover  that  the 
latter  arrangement  is  preferable  in  a  way  that  has  not 
yet  been  specified.  When  the  bees  in  %  2  are  building 
a  second  row  of  cells  they  get  more  guidance— as  to   the 

position  of  the  new  centres  and  the  size  of  the  new  circles 

from  the  circles  already  built — than  they  would  get  in  the 
scheme  oi'tig.  I.  If  the  bees  first  adopted  the  Jig.  Z 
arrangement  iu  preference  to  Jiff.  1  from  a  mere  instinct — 
so  to  say  — of  saving  space  they  would  afterwards  appre- 
ciate the  incidental  advantage  of  being  able  to  build  their 
cells  more  easily  and  thus  more  quickly. 

/iff.  ;]. 


Thus  far  our  little  professional  friends  have  m.ide  the 
best  arrangements  provided  they  wish  to  keep  the  section 
of  the  cell  a  circle.  But  now  if  they  are  willing  to  com- 
mit themselves  to  a  theoretical  —  or  step  by  step  tentative 
practical — inquiry  as  to  possible  further  improvements, 
there  are  four  distinct  i-easons  which  they  may  sooner  or 
later  (as  a  ■iniori  motives,  or  as  a  wo.s^ertori  justifications) 
discover  for  resigning  their  cherished  circles.  (1)  They  can 
take  in  the  LOP  waste  spaces.  (-')  When  they  bring  the 
walls  of  two  cells  into  contact  they  can  save  material.  (3) 
The  cells  will  mutually  support  each  other.  The  remaining 
reason  is  what  I  will  call  the  economy  of  large  areas.  If 
in  fig.  2  the  E,  Y,  S  circles  are  slightly  modified  so  as  to 
share  the  LO  I'arcia  between  them,  the  gain  in  area  will  more 
than  compensate  for  the  extra  use  of  material  even  .suppos- 
ing that  one  common  wall  did  not  replace  two  contiguous 
ones.  If  we  have  a  given  length  of  pali.sading  itis  more  effec- 
tive in  producing  area  if  we  make  it  into  six  equal  circles 
than  if  wo  make  it  into  six  ecjual  hexagons.  But  it  docs  not 
follow  that  the  total  area  of  the  six  circles  is  greater  than 
or  as  great  as,  the  total  area  of  five  or  four  re-.-Tilar  hexagons 
of  the  same  total  perimeter  as  before.  We  may  however 
consider  this  fourth  reason  to  be  closely  connected 
with  the  first  reason.  We  ha\c  then  the  extra 
space  reason,  the  economy  of  wall  reason,  and  the 
stability  of  structure  reason.  We  will  not  here  inquire 
which  reason  would  S'  em  most  important  to  the  bee  ;  nor 
which  would  first  occur  to  him.  We  need  only  here  consider 
the  actual  process.  This  is  indicated  mjiff.  'S.  A,  B,  C  are 
the  centres  of  three  original  cells — as  indicated  in  plan 
by  dotted  lines.  Thus  the  area  D  E  F=area  LO  P  of  fig. 
2.  If  these  circles  be  slightly  enlarged  their  centres  remain- 
ing fixed  they  Live  three  common  chords  GX,  HY,  KZ. 
The  area  D  E  F  is  reduced  to  a  smaller  area  (i  H  K.  0  is 
put  in  the  figure  for  the  centre  of  all  such  reduced  areas. 
The  absorption  of  the  waste  areas  is  here  not  quite  complete. 
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The  bees  will  therefore  in  making  fresh  cells  carry  this 
process  further  until  they  work  with  a  cell  radius  equal  to 
A  ().  Thus  the  chords  GX,  HY,  KZ  increase  at  each 
end  and  G,  H,  K,  ultimatly  meet  at  O.  This  process  carried 
•eut  with  an  inside  cell  such  as  S  and  at  the  s:ime 
time  with  all  its  neighbours,  six  in  number,  will  result  in 
S  losing  its  circular  form  entirely  and  becoming  a  hexagon. 

Fig  4. 


In  fig.  4  we  see  what  would  happen  if  the  bees  at  the  first 
trial  ma<le  their  circles  too  large.  If  we  imagine  them 
starting  with  some  larger  circle  chosen  at  a  venture  thev 
would  get  puzzled  over  their  boundaries.  But  as  a  matter 
of  fact  they  worked  experimental  h' — tentatively — step  by 
step — gradually  increasing  their  circles  until  these  had  all 
changed  into  regular  hexagons  and  then  the  bees  made  no 
further  changes. 

Referring  again  to  fi^i.  1 ,  wo  see  that  if  the  bees  had  not 
first  thought  of  dovetailing  their  circles  into  each  other, 
but  had  commenced  by  enlarging  the  circles -kept  station- 
ary as  regards  their  centres — then  the  enlargement  of  four 
contiguous  circles  such  as  P,  Q,  R,  S,  would  give  us  four 
chords,  of  which  the  halves  were  XX',  YY',  Z7/,  TT'.  As 
the  enlargi}ment  iif  the  circles  proceeded  these  chords 
would  bring  the  points  X,  Y,  Z,  T,  to  ihe  centre  O.  This 
change  taking  place  everywhere  each  inside  cell  would 
have  become  a  square.  Now  the  square  cell  is  a  tolerably 
satisfactory  solution  and  we  notice  that  another  D.  P.  W. 
(that  of  the  humans)  ha-s  adopted  this  shape  for  its  cells 
or  chambers  instead  of  choosing  the  hexagonal  form.  We 
do  occasionally  see  the  hexagonal  form  employed  as  in 
drawing-rooms  or  turrets.  This  shows  that  the  human 
coll  builders  have  not  been  unaware  that  such  a  figure  as  a 
hexagon  exists,     And  yet  they  adopted  the  rectangle. 

With  a  system  of  square  cells  there  would  be  to  each  cell 
the  support  of  its  neighbours.  Waste  spaces  w(nild  be 
•excluded.  One  wall  would  be  common  to  two  cells 
and  thus  the  .saving  by  putting  two  cells  together 
would  again  be  .50  per  cent,  in  material.  But  perhaps 
it  may  be  thought  by  the  readier  that — just  as  a 
circle  is  for  a  given  area  more  economical  of  material  than 
a  hexagon  and  a  heXagon  more  economical  than  a  square — 
therefore  the  bee  had  still  an  interest  (economy  of  material) 
in  choosing  perfectly  fitting  hexagons  ratfier  than  per- 
fectly fitting  squares.  It  is  however  a  curious  fact  that 
the  two  plans  are  just  equally  good.  For,  in  fi^.  1, 
■we  see  that  if  r  be  the  original  radius  of  the  cell  circle 
then  the  circles  are  finally  modified  into  squares  of  a  side 
2r.     In  fig.  3,  the  .ultimate    hexagon  is  seen    to    have    a 

side  A0=2  AD  =-4^  Now     let 

.space  which  is  successively 
bases  of  a  large  number  of 
secondly  with  the  bases  of 
the     con-esponding    hexagonal 


P  denote  some    large 
first     with     the 


number    of    stjuare    cells,    h    the 
Then    P  =  8.(2r)=,    and   al.so  =  ;ix6 


filled      first     with 

these    square    cells    and 

a    suitable     number     of 

cells.       Let   s    be     the 

number  of    hexagons. 

.  Vs"  /  4  ' 
:.28  =  h  %/ 3.  Again,  because  we  postulate  a  large  space  P 
compared  with  the  area  of  a  single  cell  we  may  consider 
that  the  large  number  of  cells  in  each  case  are  inside 
cells,  i.e.,  that  each  wall  does  duty  twice.  Then  the  ma- 
terial sjjent  on  the  walls  of  the  squares  is  proportional  to 

4  X  2r.s  and  on  the  wallsof  the  hexagons  is  Gh 


( 


2r 


Thcsi 


are  equal  since  hV^-^  2s.     Thus  we  see  that  one  plan  is  as 


economical  as  the  other.  In  fact  that  economy,  which  wo 
have  called  the  economy  of  large  areas,  here  balances  that 
other  economy  which  we  will  call  the  economy  of  form. 

{To  be  continued.) 


NOTES  FROM  HOME. 


(From  our  own  Correspondent.) 

Thk  Eftffineer  gives  an  illustrated  description  of  an 
engine  manufactured  by  Messrs.  Shand,  Mason  and  Co. 
This  engine  is  designed  to  be  used  especially  in  hot 
countries  for  irrigating  purposes,  and  in  case  of  emergency 
to  be  equally  efficient  as  a  steam  fire-engine.  The  engine 
draws  its  water  from  a  depth  of  20  to  25  feet  and  will 
deliver  through  pipes  or  hose  a  mile  or  more. 

The  results  of  the  experiments  recently  carried  out  with 
the  llO^ton  gun  are  given  in  Iron  of  this  week.  Four 
rounds  have  now  been  fired  with  charges  up  to  8.501b«.  of 
various  kinds  of  powder.  These  experiments  are  to  be 
continued,  increasing  the  charge  up  to  O.'ililbs. 

At  a  meeting  of  the  London  and  North -Western  Railway 
recently  held,  it  appeared  that  tlie  Company  are  now,  in 
deference  to  the  general  desire  of  the  community  and  the 
wishes  of  the  Board  of  Trade,  replacing  the  chain  brake  with 
the  automatic  vacuum  brake,  with  which  half  their  stock  is 
now  fitted. 

A  new  mechanical  contrivance  recently  publicly  tested  in 
Glasgow  is  mentioned.  It  is  a  "  Fibre  Extracting  Machine" 
and  has  been  exhibited  in  the  premises  of  Messrs.  George 
Grant  and  Son,  Mile  End.  The  principal  advantage  claimed 
by  the  patentee  is  that  by  the  use  of  his  apparatus  the 
difficulty  of  separating  the  fibre  of  rhea  or  China  grass  from 
the  stem  and  at  the  same  time  discharging  the  prejudicial 
gum  present  in  the  plant  without  injury  to  the  fibre  is 
effectually  overcome. 

One  of  the  tunnels  which  tlie  City  of  London  and  South- 
wark  Subway  Company  is  driving  under  the  Thames  near 
London  Bridge  is  approaching  completion,  if  it  has  not 
already  reached  the  Surrey  side.  The  distance  from  the 
Middlesex  Shaft  at  Old  Swan  Wharf  is  667  feet  and  as  the 
shield  for  driving  was  not  fixed  until  28th  October  last, 
if  follows  that  six  weeks  now  suffices  to  drive  a  tunnel  under 
the  Th.ames.  The  second  tunnel  has  commenced,  and  thy 
Company  are  so  satisfind  with  the  work  that  they  have  sought 
powers  from  Parliament  to  extend  the  line  beyond  the 
Elephant  and  Castle  to  the  Swan  at  Stockwell. 

At  Liverpool  the  steamship  Great  Eastern  was  lately 
sold  by  public  auction  and  knocked  down  for  £26,000. 
It  was  stated  that  she  was  last  sold  for  £16,000.  During  the 
last  twelve  months  she  has  had  a  thorough  overhaul  in  hull, 
screw,  engines  and  Vioilers  and  has  now  a  Board  of  Trade 
certificate  of  seaworthiness. 

The  Ambleside  Railway  Bill  was  read  a  second  time  last 
night,  by  a  rather  small  majority.  There  is  a  very  strong  op- 
position to  the  scheme  and  an  outcry  has  been  raised  in  the 
Press  at  the  attempt  in  this  project  of  ruining  the  beauties  of 
the  now  undisturbed  lake  district  of  England.  Further 
efforts  to  oppose  will  no  doubt  be  made  before  a  further 
stage  of  the  Bill  be  reached. 

The  works  at  the  Tay  Bridge  are  approaching  completion- 
it  is  expected  that  it  will  be  opened  for  goods  traffic  in  May 
and  for  passenger  traffic  on  20th  June  when  there  will  be  an 
opening  ceremony. 

The  Institution  of  Mechanical  Engineers  are  to  have 
their  next  Summer  Meeting  in  Edinburgh,  the  member."! 
having  been  invited  by  the  Senatus  of  the  University  to 
meet  in  their  Buildings.  Visit.«  will,  in  connection  with  this 
Meeting,  be  made  to  the  works  of  the  Forth  and  Tay 
Bridges. 

According  to  the  American  ^Meteorological  Journal  an 
attempt  is  about  to  be  made  at  St.  Augustine,  Flo  ,  to  sink  a 
12-inch  artesian  well  to  a  depth  sufficient  to  obtain  water  hot 
enough  to  heat  buildings,  pure  enough  for  domestic  purposes, 
and  with  pressure  enough  to  run  heavy  machinery.  The 
earth's  internal  heat  is  already  forced  into  practical  service  at 
Pesth,  where  the  deepest  artesian  well  is  being  bored  to  supply 
hot  water  for  public  baths  and  other  purposes.  This  well 
supplies  daily  176,000  gallons  of  water  heated  to  ]5S°F.,  nnd 
the  boring  is  to  be  continued  until  the  temjierature  of  the 
water  is  to  be  raised  to  17G.°  Heavv  machinery  is  run  by 
artesian  well  power  in  many  parts  of  France, 
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PUBLIC  WORKS  DEPARTMENT. 
India,  March  19,  1887. 
The  services  of   Mr.  W.    II.  P.  Slieniian,    Executive   Engineer, 
Slid  graJe,  State  Railways,  are,  oti  return    from  furlough,  placed  at 
the  disposal  of  the  Director-General  of  Unilwavs. 

Mr.  H.  .S.  Jones,  Assistjint  Eus;iueer,  2nd  grade.  State  Railways, 
is  promoted  to  Assistant  Enginear,  1st  grxde,  sub.  pro  tern. 

Major  T.  Gracey,  R.K.,  Superintending  Engineer,  3rd  class,  sub. 
pro  tern,  Enf-iueer-in-Chief  and  Assistant  Secretary,  R;iilway 
firmnch,  North-Western  Provinces  ami  Oudh,  is  appointed  Special 
Superintending  Engineer  and  Secretary  to  the  Chief  Commissioner 
in  Public  Works  Department  for  Upper  Burmah. 

The  services  of  Captain  A.  HilHebrand,  r.k..  Examiner,  4th 
class,  2n  I  gr.ule  (temporary  r.ink},  temporarily  tran.'sferred  from 
the  Military  Works  to  the  Superior  Accounts  Branch,  are  replaced 
»t  the  disposal  of  the  Military  Works  Department. 

Mr.  F.  Sharp,  Executive  Engineer,  4th  grade.  Central  Provinces, 
is  transferred  to  Burmah. 

Major  F.  V.  Corbett,  re..  Executive  Engineer,  1st  grade,  North- 
Western  Provinces  and  Oudh,  is  temporarily  promoted  to  the  i-ank 
of  Superintending  Engineer,  3rd  class. 

Mr.  W.  Beechey,  Assistant  Engineer,  3rd  grade.  State  Railways, 
is  promoted  to  Assistant  En!;ineer,  2ud  grade. 

Mr.  J.  .A.daro,  Assistant  Engineer,  2nd  grade,  North-Western 
Provinces  and  Oudh,  is  transferred  to  State  Railways  and  posted 
to  the  E^tablisment  under  the  Director-General  of  Railways. 

Mr.  H.  J.  Oddie,  Executive  Euuineer,  4th  grade,  sub.  pro  tern., 
State  Railways,  is  appointed  to  officiate  as  Deputy  Consulting  En- 
gineer for  Railways,  Bombay. 

MUitarij    Works    Department. 
Lieuten.iiit  G.  A.  S.  Stone,  re..  Assistant  Engineer,    1st   grade, 
pss8e<l  the  Departmental  Standard  in   Hindustani,   in  accordance 
with  Public  Works  Department  Code. 

Lieutenant  W.  G.  R.  Cordue,  RE.,  Assistant  Engineer,  2nd 
grade,  passed  the  examination  for  promotion  to  1st  grade  Assistant 
Engineer,  in  accordance  with  Public  Works  Department  Code. 
Director-General  of  Railways. 
Mr.  W.  H.  P.  Sherman,  Executive  En<.'ineer,  2nd  grade,  is  postei! 
to  the  Tounghoo-Mandalay  Extension  of  the  Burmah  State  Rail- 
way. 

North-  Westem  Raiheay. 
Mr.  W.  Miehell,  Executive  Eii'jineer,  4tli  grade,  temporary  rank, 
Nortli-Western  Railway,   is  granted    furlough    to   Europe   for   -21 
months. 

N.-W.  P.  and  Oudh,  March  19, 1887. 
Biiihliugn  and  R<xidi  Branch. 
Mr.  F.  B.    Henslowe,    Executive  Eni;ineer,   1st  grade,  is,  on  re- 
turn from   furlough,   i)ost,e<i    to  the   Office  of   Chief   Engineer  and 
Secretary   to  Government,  North-Wesiern    Provinces   and  Oudh, 
Pablic  Works  Department,  on  special  duty. 
Irrigation     Branch. 
Mr.  H.  S.  Wildeblood,  Assistant  Engineer,  2nd   orade,   Blioirni- 
pur  Division,     Lower  Ganges  Canal,  passed   the    Professional  Ex- 
.tmiuation  prescribed  in  Public  Works  Code,  Chapter  11.,  paragraph 
'J  to  11,  on  the  8th  March  1887. 

The  following  reversion,  and  promotions  will  take  eftect  from  the 
dates  specitietl  : — 

Mr.  A.  M.  Fagan,  Executive  Engineer,  4th  grade,  temporary,  to 
Assistant  Engineer,  1st  grade,  10th  February  1887,  consequent 
on  the  return  of  Mr.  Boyce  from  furlough. 

Mr.  A.  H.  Barron,  Executive  Engineer,  2nd  grade,  to  Executive 
Enfineer,  Ist  grade,  2l8t  February  1887,  sub.  pro  tern.,  vice  Major 
Macpher.;on,  K.E.,  relransferred  to  the  Military  Department. 

Mr.  W.  .1.  Wilson,  Executive  Engineer,  3rd  grade,  to  Executive 
Engineer,  2nd  grad",  2l8t  February  1887,  sub.  pro  tern.,  vice  Major 
Macpherson,  R  P..,    retransferred  to  the  Military   Department. 

Mr.  H.  Nelson,  Executive  Engineer,  4th  grade,  temporary,  to 
Executive  Engineer,  4th  grade,  2lst  Febuiary  1887,  sub.  pro  tern., 
rice  Major  Macpherson,  R.E.,  retransferred  to  the  Military 
Department. 

Mr.  II.  S.  Wildeblood,  Assistant  Engineer,  2nd  grade,  to  Assis- 
tant Engineer,  Ist  grade,  8th  March  1887,  sub.  pro  tern.,  to  fill  an 
existing  vacancy. 

Mr.  A  M.  Fagan,  .Assistant  Engineer,  Ist  grade,  to  Executive 
Engineer,  4th  graile,  9th  March  1887,  temporary,  vice  Major 
Corbett,  ttmporaiily  promoted  to  Superintending  Engineer. 

Madras,  March  15,  1887. 

The  followini;  reversions  are  ordered  : — 

Capbiin  L.  Langley,  R.E.,  Executive  Engineer,  2nd  grade,  sub.  pro 
tern.,  to  be  Executive  Engineer,  3id  grade,  from  1st  March  1887. 

Mr.  A.  S.  Russell.  Executive  ICngineer,  3rd  grade,  sub.  pro 
t'jM.,  to  be  Kxecutive  Engineer,  4th  grade,  from  Ist  March   1887. 

Mr.  C.  J.  Ussher,  Exejutive  Kngineer,  4th  grade,  sub.  pro  ten., 
to  be  Assistant  Engineer,  Ist  grade,  from  1st  March  1887. 

Mr.  .r.  H.  Medlicott.  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  Ist  grade,  from  Ist,  March  1887. 

Mr.  J.  W.  Martin,  Superintendent  of  Works,  temporary,  to  be 
Executive  Engineer,  Ut  gra-le,  sub.  pro  tern.,  from  10th  March 
1887. 

The  following  promotions  are  made  :— 


Mr.  J.  W.  Martin,  Executive  Engineer,  1st  grade,  sub.  pro  tern., 
to  be  Superintending  Engineer,  3rd  class,  from  iOth  March  1887, 
temporary  rank. 

D.  Falvey,  Honorary  Lieutenant  and  Deputy  A.ssistant  C'ora- 
mis,sary  Assistant  Engineer.  2nd  grade  (Supernunieiaiy)  to  be 
Executive  Engineer,  4th  grade,  from  10th  March  1887, .Officiating., 

Bombay,  March  17,  1887. 

Mr.  H.  G.  Palliser,  iM.  Inst.  ('.  E.,  Executive  Engineer,  2nd 
grade,  is  allowed  furlough  for  one  year  from  such  dale  in 
April  1887  as  he  may  avail  himself  of  it. 

Rao  Saheb  G.  V.  Gayatoude,  l.c.k.,  is  appointed  to  officiate  as 
Executive  Enyiiieer,  Belgaum,  durini;  Major  E.  C.  Hart's  absence 
on  piivilege  leave. 

Captain  W.  W.  Robinson,  d.e.,  is  appointed  to  act  as  Executive 
Engineer,  Aden,  during  the  absence  of  Lieutenant-Colonel  Cruick- 
shank,  r.k.,  on  privilege  leave. 

H.  E.  the  Governor  in  Council  is  pleased  to  appoint  Mr.  G.  N. 
R.  Lambert,  M.  Inst  C.  E.,  to  act  as  Superintending  Engineer  for 
Irrigation  in  Sind,  vice  Colonel  LeMesurier,  B.E.,  who  vacates,  on 
promotion  to  Major-General. 

Mysore,  March  12,  1887. 

Mr.  C.  T.  Dalai,  Executive  Engineer,  Tnmkur  Division,  is  grant- 
ed privilege  leave  for  20  days  with  elFect  from  li)th  April  1887, 
or  date  of  departure. 

Mr.  V.  If.  Karve,  Executive  Engineer,  Mysore  Division,  is 
granted  privilege  leave  for  15  days  from  date  of  departure. 

Burmah,  March  12, 1887. 

With  reference  to  Gazette  of  India  Notilioation  No.  37,  dated 
the  8th  February  1887,  Sirdar  Bahadur  Bliagut  Singh,  Executive 
Engineer,  3rd  grade,  sub.  pro  tern.,  reported  his  arrival  at 
Rangoon  on  the  forenoon  of  the  7th  instant  and  is  posted  to  the 
charge  of  the  Yamethiji  Division,  Upper  Burmah. 

Mr.  W.  R.  Gilbert,  Executive  Engineer,  3rd  grade,  sub.  pro 
tern.,  is  transferred  from  the  Arakan  to  the  Thatrawaddy  Division. 

Mr.  E.  W.  Gates.  Executive  Eiigineer,  1st   grade,  is   transferred 
from  the  Tharrawaddy  to  the  Rangoon  Division. 
Burmah  State  Raihcuy. 

With  reference  to  Director-General  of  Railways'  Notification 
dated  the  11th  uhinio,  Mr.  W.  Wiseman,  Executive  Engineer,  2nd 
grade,  reported  his  arrival  at  Rangoon  on  the  forenoon  of  the 
Ist  instant. 

Assam,  March  19, 1887. 

Mr.  E.  L  Gramatzki,  Executive  Engineer,  2nd  grade,  and  at 
jireseiit  officiating  as  A.ssislant-Secretary  to  the  Chief  Commis- 
sioner of  Assam  in  the  Public  Works  Department,  and  Assistant 
to  the  Superinteiidiii!;  Engineer,  is  contirmeil  in  this  appointment, 
vice  Captain  R.  O.  Lloyd,  r.k. 

Punjab,  March  17,  1887. 

Colonel  jK.  Perkins,  c.B.,  re.,  Chief  Engineer  and  Secre- 
tary to  Government,  Punjab  P.  W.  Department,  is  .allowed  spe- 
cial leave  for  6  months. 

His  H(mor  the  Lieutenaiit-Govertor  has  been  pleased  to 
sanction  the  following  promotions  in  the  amals:aniated  Engineer 
I^stablishmeiit  of  the  General  and  Irrigation  Branches  of  the  P. 
W.  Department,  Punjab  : — 

Mr.  F.  C.  Murray,  to  lie  Executive  Engineer,  2nd  grade  ;  Mr. 
G.  R.  .M.  Field,  to  be  E.\ecutive  Engineer,  2nd  grade  ;  Mr.  C. 
Titkell,  to  be  Executive  Engineer,  3rd  grafle  ;  Mr.  F.  W.  Vyall, 
to  be  Assistant  Engineer,  1st  grade,  permanent  ;  Captain  .1.  W. 
Thurburii,  r.b.,  to  be  Executive  Engineer,  2iid  grade  ;  Mr  .1.  ,T.  Mul- 
laly,  to  be  Executive  Engineer,  2nd  grade  ;  Mr.  F.  W.  Chanter, 
to  be  Executive  Engineer,  3rd  grade,  sub.  pro  tern. 

The  following  transfers  have  been  made  in  the  interests  of  the 
public  service  : — 

Mr.  W.  Macdonald.  Executive  Engineer,  4th  grade,  sub.  pro 
tern.,  to  the  Umballa  Provincial  Division,  which  he  joined  on  the 
25th  January  1887. 

Mr.  W.  Macdonald,  Executive  Engineer,  4th  grade,  sub.  pro  tem., 
to  the  Simla  Provincial  Division,  which  he  joined  on  the  Februa»-y 
1887. 

Mr.  B.  C.  Bensle}',  Executive  Engineer,  4th  grade,  temporaiy 
rank,  to  the  Dera  Ismail  Khan  Provincial  Division,  which  he 
joined  on  the  1st  February  1887. 

Mr.  0.  E.  A.  Jones, 'Assistant  Engineer,  1st  grade,  to  the 
Pesliawur  Provincial  Division,  which  he  joineil  on  the  6th  idem. 

Mr.  J.  E.  Ives,  Assistant  Engineer,  1st  gr.ule,  to  the  Peshawnr 
Provincial  Division,  which  he  joined    on  the  23rd  idem. 

Colonel  .^.  Perkin.s,  c.B.,  r.e.,  made  over,  and  Mr.  E.  E.  Oliver 
received,  charge  of  the  office  of  Chief  Engineer  and  Secretary  to 
Government,  Pun  jab  P.  W.    Department,  on  the  14th   March  1887. 

Mr.  W.  Smith',  Executive  Engineer,  4th  grade,  Chenab  Canal 
Division,  is  allowed  furlough  to  Europe  for  1  year. 

Mr.  J.  J.  Ilatleii,  Executive  Em;ineer,  3rd  grade,  is  transfer- 
red to  the  Superintending  Engineer's  OtHce,  Sirhind  Canal.  , 
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receipt  of  order. 
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OURSELVES. 
With   the  view  of  relieving  the  pressure  on  our  space 
we  have  still  further  increased   the   number  of  pages  of 
the   letter-press,   which   will,   it   is   hoped,   enable  us  to 
better  accommodate  contributors. 


INDO-EUROPEAN  TELEGRAPH  DEPARTMENT. 

The  popular  adage  "  Peace  has  its  victories  no  less  than 
war,"  finds  ample  confirmation  in  tlie  Report  of  the  Indo- 
European  Telegraph  Department  for  the  official  year 
1885-86.  The  glorious,  albeit  silent,  triumphs  of  science 
have,  in  all  ages,  thrown  into  the  shade  the  more  noisy 
but  ephemeral  renown  won  in  a  bloody  campaign. 
Heroic  devotion  to  duty,  cool  intrepidity  in  the  hour  of 
danger,  in  the  absence  of  the  excitement  of  a  battle- 
field, have  uniformly  characterized  the  work  of  the 
clerks  employed  in  the  Persian  Gulf  lines ;  such  as  we 
would  look  for  in  vain,  under  any  other  circumstances, 
where  European  agency  is  dispensed  with.  The  follow- 
ing excerpt  from  the  report  tells  its  own  tale,  and  does 
not  require  any  embellishment  from  us : — "  Major  Wells, 
the  Acting  Director,  describes  in  vivid  language,  the 
courageous  efforts  of  the  Inspectors  and  Line  Guards  to 
restore  the  communication.  The  risk  to  life  in  crossing 
snow-drifts  is  great,  and  the  privations  which  must  be 
endured,  when,  after  struggling  in  a  bitterly  cold  tem- 
perature all  day,  the  night  has  to  be  passed  in  some 
^^'retched  hut  or  even  cave,  with  barely  enough  foei 
and  food  to  support  life,  can  scarcely  be  imajjined.  It  was 
after  a  week  of  such  work  that  Mr.  Hamilton,  clerk  at 
Dehbeed,  formerly  a  Sergeant  of  Royal  Engineers,  died 
from  inflammation  of  the  stomach  brought  on  by  cold  and 
exposure." 

During  the  year  under  review  the  capital  account 
of  the  Line  was  increased  by  about  £1,000,  and  stood  at 
its  close  at  £1,129,97-5.  The  traffic  receipts  were  £101,11.5 
against  £91,706  in  the  previous  year.  This  was  due 
partly  to  the  development  of  Indian  traffic,  and  partly 
the  result  of  extra  traffic  occasioned  by  the  Afghan  Boun- 
dary Commission  and  the  Burmah  war.  The  total  re- 
ceipts, however,  amounted  to  £101,928  against  £93,693 
in  the  year  1884-85,  there  having  been  a  falling  off  of 
over  £1,000,  in  the  miscellaneous  receipts.  In  this  con- 
nection, the  following  paragraph  culled  from  the  report 
will  not  be  uninteresting. — "  Contrary  to  recent  experi- 
ence the  growth  was  entirely  due  to  the  development, 
exceptional  or  otherwise,  of  Indian  traffic,  that  with 
the  Far  East  remaining  stationary.  It  will  be  remem- 
bered that  for  several  preceding  years  the  exact  opposite 
was  the  case,  the  Far  East  receipts  increasing  rapidly, 
while  the  Indian  receipts  rather  receded."  The  ordinary 
expenditure  debited  for  1885-86  was  £85,638,  or  a  little 
more  than  that  of  the  previous  year.  Although,  as  seen 
from  the  foregoing  statement,  there  was  an  advance 
of  £9,000  on  the  figure  for  1884-45,  there  was  a  net  loss  of 
£60,000.     This  was  due  in  a  great  measure  to  the  severe 
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winter  in  Persia;  the  destruction  of  lines  on  that 
section :  tho  renewal  of  the  cable  between  Bushiro 
and  Jaskh,  and  the  unlooked-for  accident — the  very  first 
of  it«  kind  in  the  annals  of  tho  Department — to  the  cable 
steamer  which  necessitated  the  chartering  of  another 
vessel  for  repairing  the  cable.  Apart  from  these  unavoid- 
able circumstances  the  expenditure  under  almost  every 
other  ordinary  head  has  been  increased,  which  contributes 
heavily  to  the  cost  of  maintenance  and  working  of  the 
line,  and  we  are  glad  to  learn  that  the  subject  of 
retrenchment  in  that  direction  is  engaging  the  serious 
attention  of  the  Government  of  India. 

Considering  how  very  large  the  capital  outlay  of  the 
undertaking  has  been,  it  is  almost  hopeless  to  expect 
an  adequate  return  ;  at  the  same  time  the  fact  of  tho 
Department  having  rendered  yeoman  service  to  the 
State  should  not  preclude  the  idea  of  effecting  such 
reductions  as  could  be  s;\feiy  carried  out  without  milita- 
ting against  its  efficiency.  The  duration  of  total  inter- 
ruptions to  traflSc  was  nearly  fifty  per  cent,  longer  than 
in  the  previous  year,  but  it  is  admitted  that  the  laj-ing 
of  the  new  cable  between  Jaskh  and  Bushire  will  mini- 
mize the  difficulties  in  keeping  the  communication  open* 
The  duration  of  partial  interruptions  was  less  by  sixteen 
per  cent.  The  percentage  of  errors  was  higher  and  the 
speed  of  transmission  was  less  than  in  1884-85.  These 
are  partially  attributed  to  pressure  of  traffic  during 
interruptions  in  the  Red  Sea  route.  The  complaints 
from  the  public  also  were  more  numerous,  but  a  con- 
siderable number  had  reference  to  the  defects  outside 
the  departmental  sj'stem.  In  regard  to  the  distribution 
of  custom  over  the  lines  we  find  that  the  paid  messages 
in  the  year  under  review  numbered  113,546,  of  which 
109,412  of  1,. 330,030  words  were  commercial  and  private, 
3,943  of  247,351  words  comprised  Government  messages, 
and  191  of  91,621  words  went  to  the  London  Times. 
This  last  is  an  instance  of  journalistic  enterprise  which 
could  not  find  a  match  in  any  part  of  the  world.  Tho 
report  under  review  has  a  mournful  interest  attached  to 
it  inasmuch  as  it  is  the  last  we  shall  have  had  from  the 
pen  of  that  grand  soldier  Sir  John  Bateman  Champain, 
Colonel  K.E.,  whose  early  death  all  India  has  had  occa- 
sion to  mourn  only  the  other  day. 

COMPOUND    LOCOMOTIVES    AND   JACKETTED 
CYLINDERS. 

At  the  meeting  of  the  Institution  of  Mechanical 
Engineers,  held  in  London  in  August  last,  two  very  im- 
portant papers  were  read  ;  the  one  giving  an  account  of 
certain  experiments  on  the  steam  jacketting  and  com- 
pounding of  locomotive  cylinders  in  Russia,  by  Mr. 
Alexander  Barodin  ;  and  the  other  on  the  working  of 
compound  locomotives  in  India,  by  Mr.  Charles  Sandiford. 
The  two  papers  were  discussed  together  and  several  im- 
portant facts  and  opinions  were  elicited.  On  one  point, 
hr)wever,  there  seemed  to  be  the  utmost  difference  of 
opinion,  and  that  was  as  to  the  utility  or  otherwise  of  tho 
steam  jacket.  Some  speakers  took  it  for  granted  that  the 
value  of  the  steam  jacket  Avas  unquestionable ;  while 
others  with    equal   certainty  assumed   that  no  one  any 


longer  believed  that  its  advantages  outweighed   its   extra 
cost. 

The  Council  of  the  Institution  felt  so  strongly  the 
desirableness  of  settling  for  once  and  all  this  important 
question,  that  they  have  since  decided  to  appoint  a  re- 
search committee  to  investigate  the  whole  question. 
This  committee  will  receive  a  grant  from  the  funds  of  the 
Institution,  sufficient  to  defray  the  cost  of  any  experi- 
ments it  may  recommend  to  be  made.  It  will  comprise 
some  of  the  first  Mechanical  Engineers  of  the  day,  and  was 
to  have  commenced  its  operations  in  February.  There 
can  be  no  question  whatever,  but  that  the  subject  is  one  of 
great  importance,  and  the  report  of  the  committee  will  be 
looked  forward  to,  by  Engineers  of  all  countries,  with  the 
greatest  interest. 

With  regard  to  the  other  question  which  was  dis- 
cussed at  the  same  time,  namely,  compounding  of  loco- 
motives ;  this  is  also  a  subject  of  great  interest.  The 
plans  shewn  by  Mr.  Sandiford,  especially  that  of  his 
engine  with  2  cylinders,  were  specially  approved.  Com- 
pound locomotives  are  slowly  making  headway  in  England. 
Mr.  F.  W.  Webb,  Locomotive  Superintendent  of  the 
Loudon  and  North-Westcrn  Railway,  has  made  a  con- 
siderable number  according  to  his  particular  type,  and,  as 
far  as  information  has  been  published,  it  would  appear 
that  they  are  doing  remarkably    well. 

Mr.  Worsdeli,  formerly  Locomotive  Superintendent  of 
the  Great  Eastern  Railway,  but  now  of  the  North-Eastem 
Railway,  has  also  built  several  compound  engines  with 
2  cylinders  each,  which  resemble  very  closely  those  of 
Mr.  Sandiford.  The  pi'essure  at  which  he  works  is  130 
to  1701bs.  per  square  inch,  and  tho  saving  appears  to  be 
about  4pbs.  of  coal  per  mile,  as  compared  with  other 
engines.  Mr.  Worsdell  has  built  both  goods  and  express 
passenger  engines  on  the  compound  principle,  and  one  of 
the  latter  is  now  running  the  Scotch  express  between 
Newcastle  and  York. 


THE    BOILERS  ACT  IN  THE  MOFUSSIL. 

The  intended  extension  of  the  Presidency  Boilers  Act 
to  the  Mofussil  is  beginning  to  cause  dissatisfaction  in 
some  quarters. 

The  mining  interests  are  strong  in  their  protestation 
against  the  rules,  the  appointment  of  an  Inspector  and  the 
fees  payable  thereunder,  and  some  of  them  consider  the 
extension  of  the  Act  a  mistake  and  likely  to  lead  to  dis- 
astrous results.  In  so  far  as  the  European  Companies  are 
concerned  they  nearly,  if  not  all,  have  for  many  years  past  at 
a  high  cost  maintained  skilled  European  cstablislinicnts 
for  the  special  object  of  keeping  boilers  and  prime  movers 
in  a  safe  and  efficient  condition,  and  as  a  convincing  proof 
that  that  condition  has  been  ensured  they  proudly  point 
to  the  fact  of  there  not  having  been  a  single  accident  in 
their  collieries  since  the  commencement  of  the  mining  in- 
dustry in  this  country.  They  further  argue  that  the  in- 
dustry is  already  overburdened  with  taxes,  that  the  mining 
operations  are  gradually  becoming  more  expensive,  and 
that  any  further  imposition  in  the  shape  of  fees,  &c.,  under 
the  provisions  of  the  proposed  law,  is  likely  to  retard  the 
progress  of  the   industry  and  check  the  spirit  of  enter- 
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prise  in  this  direction.  The  Penal  Code,  it  is  suggested, 
is  sufficiently  stringent  and  -wid©  in  its  application  to 
meet  the  requirements  of  dny  case  of  neglect  or  accident, 
and  it  would  suffice  for  the  demands  of  the  intended 
measure  were  the  various  Companies,  whose  boilers  and 
eHgines  are  under  competent  control  and  careful  super- 
vision^  required  to  submit  monthly  a  tabulated 
statement  exhibitive  of  the  condition  of  steam  vessels 
and  prime  movers,  &c.,  working  at  each  concern,  with  a, 
certificate  from  their  respective  Engineers,  who  would  be 
looked  to  as  the  responsible  persons  in  case  of 
an  accident  to  life  or  property. 

They  further  deprecate  the  high  fees  and  travelling 
expeases  leviable  under  the  Presidency  Act  and  think 
that  there  is  room  for  a  considerable  reduction  should 
the  operation  of  the  law  be  eventually  extended  to  their 
subdivision.  Such  fees,  &c.,  should  it  is  contended  only  be 
realised  from  concerns  not  having,  and  being  unable  to 
afford  the  entertainment  of,  European  or  duly  qualified 
and  competent  agency  for  the  purposes  of  the  Act. 

We  commend  the  above  to  the  careful  consideration  of 
Government  and  trust  that  when  deciding  upon  the  oppor- 
tuneness of  the  application  of  the  Boilers  Act  to  the  Mo- 
fussil,  they  will  not  forget  to  attach  to  the  observations  and 
arguments  arrayed  by  the  interests  affected,  the  importance 
they  merit.  It  must,  however,  be  stated  as  a  fact  that 
the  Boilers  Act  at  Home,  unlike  those  in  force  in  the 
Presidency  centres  of  this  country,  does  not  make 
Inspection  compulsory,  and  it  is  this  very  circumstance 
that  makes  the  hardship  felt  more  keenly  by  those  inter- 
ested in  the  mining  industry. 

We  would,  moreover,  point  out  that  the  rules  framed 
vmder  the  Bengal  Council  Act  III  of  1879,  will  bear  con- 
siderable amendment  and  that  the  fees  therein  provided 
are  excessive.  There  should  be  only  one  Inspection,  if  at 
all — a  thorough  examination  once  a  year  and  every  precau- 
tion taken  by  Legislature  that  such  Inspection  does  not 
cause  any  annoyance  or  entail  unnecessary  hardship  on  the 
owners  or  theur  agents  and  representatives.  The  season  for 
Inspection  should  be  fixed  as  between  November  and  Juno 
— never  in  the  rains,  as  it  would  act  ruinously  on  the  pro- 
prietary and  the  property. 


BRITISH  HEMATITE  IRON  MINES. 

The  hematite  iron  mining  dstricts  of  the  old  country 
seem  likely  to  play  a  still  more  prominent  part 
in  the  future  than  they  have  even  done  in  the  past. 
The  gradual  supersession  of  iron  by  steel  has  steadily 
increased  the  demand  for  the  purer  brands  of  pig-iron, 
made  fi-om  hematite  ores.  Formerly  the  North-Western 
part  of  England  had  this  trade  almost  entii'ely  to  itself. 
But  certain  foreign  localities  similarly  endowed  by  nature, 
especially  the  district  lying  to  the  South  and  West  of  the 
river  Nervion  in  the  province  of  Viscaya  in  Spain,  have 
for  long  entered  into  serious  competition  with  it. 

This  competition  has  latterly  grown  more  and  more 
severe  ;  until  last  year  at  least  half  the  hematite  pig-iron 
made  in  Great  Britain  was  derived  from  imported  ores. 
But  the  growth  of  competition  from  abroad  was  not  the 
only  difficulty  to  be  contended  with.  The  gradual  falling- 


off  of  the  demand  fer  finished  steel,  which  ha^  been  going 
on  just  when  it  was  of  the  greatest  importance  in  view  of 
the  increased  power  of  supply  that  it  should  be  kept  up, 
was  a  severe  trial  and  naturally  resulted  in  a  continuou-s 
fall  of  prices.  The  mine-owners  finding  at  last  that  they 
could  not  raise  ore  at  a  profit,  set  themselves  vigorously 
to  work  to  get  royalties,  railway  rates,  and  workmau's 
wages  reduced.  They  found,  however,  that  their  efforts 
in  these  directions  were  attended  with  very  little  success, 
and,  consequently,  three  or  four  months  since  the  mines 
of  Cumberland  and  North  Lancaahii?©  w«re  being  closed 
in  all  directions,  and  the  miners  discharged.  Indeed  it 
seemed  as  if  Spanish  ore  was  likely  to  supersede  all 
others.  But  things  have  entirely  changed  of  late.  The 
depression  of  trade  has  passed  away  in  the  United  States 
of  America,  and  British  trade  is  decidedly  better.  Whe- 
ther the  revival  is  a  sentimental  one,  depending  on  the 
feelings  and  ideas  of  the  general  public  ;  or  a  practical 
one,  depending  on  their  actual  wants  and  requirements 
need  not  here  be  discussed.  There  can  be  no  question  that 
an  actual  revival,  at  all  events  so  far  as  regards  steel  and 
the  materials  of  which  it  is  made,  has  fairly  commenced 
Hematite  pig-iron  is  three  or  four  shillinjis  per  ton  more 
than  it  was  at  the  lowest,  and  hematite  ore  has  pro- 
portionately advanced  in  value.  No  one  is  feeling  the 
benefit  more  than  the  British  hematite  mine  owners.  In 
the  short  space  of  three  or  four  months  the  aspect  of 
things  has  entirely  changed  with  them.  The  shares  of 
their  several  companies  have  increased  in  value,  some- 
times as  much  as  400  or  500  per  cent,  with  a  corre- 
sponding activity  in  the  industry. 

It  seems  curious  that  hematite  ore  should  be  export- 
ed at  all  from  Great  Britain  seeing  that  so  much  has  to 
be  imported.  It  is,  however,  a  fact  that  large  exporta- 
tions  are  going  on.  Last  year  nearly  200,000  tons  were 
sent  from  the  port  of  Barrow  to  the  United  States  of 
America.  The  ore  sent  was  one  of  the  richest  ores  pro- 
duced, and  was  probably  destined  for  use  in  Siemen's 
furnaces.  To  understand  this  apparent  anomaly  it  must 
be  remembered  that  Cumberland  and  Lancashire  ores 
differ  from  those  of  Spain,  Elba,  and  Algiers  in  that  they 
are  anhydrous,  or  red  hematites,  whereas  the  latter  are 
hydrated  or  brown  hematites.  This  means  more  iron  in  pro- 
portion to  total  weight  and  less  water.  Considering  the 
distance  to  be  travelled  by  ores  destined  for  use  in  the 
United  States,  not  only  by  sea,  but  also  by  land  after- 
wards, it  is  obvious  that  there  is  a  great  advantage  tj 
the  buyers,  in  securing  those  ores  which  contain  the  most 
metallic  iron,  and  the  least  water  and  other  substances. 
This  then  accounts  for  the  keen  American  steel  makers 
buying  so  largely  the  very  jnirest  and  richest  ore  which 
Europe  produces  even  though  they  have  to  pay  a  very 
high  price  for  it. 

Notes  from  China. — A  loan  for  five  million  marks  has  been  conclu- 
ded by  H.  E.  the  Viceroy  of  Chihli  with  some  German  financiers  at 
5lj  per  cent.  i)er  annum  interest.  , 

The  Governor  of  Kweichow  has  memorialized  the  Emperor  of  Chin^ 
for  permission  to  open  the  mines  of  the  province  with  the  aid  of  foreign 
machinery. 

The  Kaiping  Extension  Railway,  we  hear,  has  made  rapid  progress 
in  spite  of  snow,  fog,  and  other  obstructions.  Only  nine  miles  of  the 
new  section  remain  to  be  finished,  and  before  the  end  of  March  it  is 
expected  the  line  will  be  brought  close  to  Ln-tai,  probably  l)efore  the 
rails  are  on  the  ground. 
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Ceylon  Railways  Extension.— Notwithstanding  the 
explicit  declaration  of  the  Secretary  of  State  that  a  line 
similar  to  that  at  Darjeeling  is  inadequate  for  the  work  It 
will  bo  required  to  perfonn  in  the  Colony,  we  learn  that 
Mr.  F.  Prestage  recently  went  over  the  trace  of  the  pro- 
posed extension  of  the  railway  to  Haputale,  \vith  a  view  to 
ascertaining  personally  whether  it  will  not  be  possible  to 
construct  a  2i  feet  gauge  line  to  that  district. 

The  Mhow  Water  Works.— It  is  confidently  expect- 
ed that  the  works  in  connection  with  the  Mhow  Water 
Supply  scheme  will  be  completed  by  the  end  of  May  next. 
The  dimensions  of  the  bund  are  3,570  feet  long,  240  feet 
wide  at  bottom,  and  46  feet  high — requiring  300,000 
c-feet  of  stone  pitching.  The  waste  weir  involves 
2,500,000  c-feet  of  hard  rock  cutting.  Concrete  is  the 
material  employed  for  the  reservoir  walls. 

The  Mayo  Prizes  for  Art  Workmanship. — The  Sir 
J.  J.  School  of  Art,  Bombay,  offers  a  prize  of  Rs.  180  and 
a  Silver  Medal  for  the  best  specimen  of  Lacquered  work 
»nd  a  prize  of  Rs.  180  and  a  Silver  Medal  for  the  best 
specimen  of  Printing  on  Cotton  or  Silk.  These  prizes  are 
open  to  all  artisans  throughout  India.  The  prize  works 
remain  the  property  of  the  competitors.  The  objects  for 
competition  must  be  delivered  by  the  31st  of  December 
1887. 

The  Tansa  Water  Works.— The  first  consignment 
from  Glasgow  of  48-inch  mains  for  the  Tansa  Water 
Works,  has  just  arrived  in  Bombay.  These  large  mains 
are  each  12i  feet  long,  and  weigh  4  tons.  To  give  some 
idea  of  the  magnitude  of  the  Tansa  pipe  contract,  it  is 
only  necessary  to  add  that  it  will  require  from  50  to  60 
large  steam-ships  to  transport  them  from  Glasgow  to 
Bombay.  This,  we  believe,  is  the  largest  pipe  contract 
which  has  been  undertaken  by  one  firm  in  India. 

Hyderabad  Diamonds.— The  Australian  nugget  is 
known  to  increase  in  size  as  its  reputation  travels,  and  so 
with  the  Golconda  Diamond.  It  has  been  correctly 
observed  as  regards  the  Hyderabad  (  Deccan  )  Company's 
recent  "  finds"  that  "  to  the  ordinary  unsophisticated  hum- 
drum mind,  it  seems  quite  certain  that  the  Company 
must  succeed  in  finding  diamonds  ;  but  whether  they  will 
continue  to  do  so  sufficiently  to  render  the  speculation  a 
paying  one,  is  a  mighty  unknown." 

Mr.  H.  M.  Mathews,  c.i.e.,  m.i.c.e.— The  direct  London 
boat  from  Rangoon  takes  away  from  Burma  the  late 
Manager  and  Engineer-in-Chief  Burma  State  Railways. 
Mr.  Mathews  retires  after  20  years  of  unrivalled  good 
service,  during  which  time  he  became  loved  and  esteemed 
by  all  who  came  in  contact  with  him.  Mr.  Mathews  leaves 
many  friends  and  well-wishers  behind  and  at  a  time 
when  the  Province  can  ill-spare  him ;  but  his  health 
has  been  very  bad  for  some  time,  and  he  is  obliged  to 
retire. 

Opening  of  the  Gunduck  Bridge.— The  bridge 
over  the  Gunduck  River,  consisting  of  eight  spans  of  250 
feet  each,  connecting  the  Tirhoot  State  Railway,  with  the 
Ben'j;al  and  North- Western  Railway,  was  declared  open 
on  the  30th  March  afternoon  by  the  Viceroy  at  Sir  Steuart 
Bayley's  recjuest,  in  the  presence  of  a  largo  number  of 
visitors  from  the  surrounding  district.  After  the  cere- 
mony, the  company  crossed  the  bridge,  and  proceeded  to 
the  west  bank  of  the  river,  to  a  skamianah  where  luncheon 
was  served. 


A  Railway  to  Orissa. — While  conceding  that  a 
line  connecting  Puri  with  the  Bengal-Nagpur  Railway 
is  desirable  on  many  counts,  we  are  disposed  to  think 
that  a  lino  from  Raipur  to  Vizagapatam  is  preferable  as 
an  outlet  for  the  Central  Provinces.  The  latter  route  has 
been  actually  surveyed,  and  financial  considerations  alone 
precluded  the  Government  from  commencing  the  work 
a  couple  years  back.  Its  advantages  are  so  palpaf)le,  that 
the  concession  of  constructing  it  is  now  being  sought  by 
speculators  at  Homo. 

The  Agricultural  Department,  Madras. — It  is 
worthy  of  note  that  a  Company  has  been  formed  in  Madras 
for  the  purpose  of  reeling  cocoons  of  the  indigenous  Tus- 
ser  silk-worm,  and  that  active  operations  have  actually 
commenced.  We  are  glad  to  learn  that  the  re-opening  of 
the  subject  of  resuscitating  the  Saidapet  Farm,  which  has 
been  a  white  elephant  on  the  hands  of  the  Madras  Gov- 
ernment ever  since  its  birth,  has  been  declined  by  the 
local  Government  "  after  a  full  consideration  of  all  the 
arguments  pro  and  cov." 

P.  W.  D.  Administrative  Changes. — Major  G.  F.  L. 
Marshall,  R.E.  is  leaving  the  post  of  Under-Secretary  to 
the  Government  of  India,  P.  W.  D.,  which  he  has  held 
for  many  years,  to  take  up  the  appointment  of  Superin- 
tending Engineer  at  Mount  Abu,  in  succession  to  Colonel 
J.  P.  Steel,  R.E.,  who  goes  to  the  Punjab  as  Chief  Engineer 
in  place  of  Colonel  iEneas  Perkins,  c.B.,  r.e.  Mr.  R.  B. 
Buckley,  from  Bengal,  succeeds  Major  Marshall.  We  un- 
derstand that  great  indignation  is  felt  in  the  Punjab  at 
Colonel  Steel's  accession  to  the  Chief  Eugineership. 

A  Practical  Note. — The  disadvantages  of  Portland 
Cement  for  the  exterior  plastering  of  walls  and  terraces  is 
shown  by  the  fact  that  about  three  and  a  half  years  ago 
it  was  used  for  roplastering  the  Madras  Kirk  dome — in- 
side and  outside — and  it  is  now  found  that  the  use  of  the 
material  on  the  exterior  of  the  dome  was  a  mistake,  as 
the  water  percolated  through  and  kept  the  interior  sur- 
face damp  during  the  rainy  season.  The  P.  W.  D.  have 
therefore  taken  the  dome  of  the  Kirk  in  hand  again,  and 
have  removed  the  cement  from  the  exterior  of  the  dome, 
and  have  replastered  it  with  chunam. 

Advance  Cabul! — Mr.  T.  S.  Pyne,  m.  i.  m.  e.,  repre- 
sentative of  Messrs.  Walsh,  Lovett  &  Co.,  left  Jamrud  for 
Cabul  under  an  escort  of  the  Amir's  cavalry  on  the  24th 
ultimo.  The  object  of  Mr.  Pyne's  engagement  is  for  the 
erection  of  new  work-shops  and  the  fitting  of  them  with 
the  latest  machinery  with  a  view  to  render  the  Afghan 
niler  independent  of  extraneous  sources  in  an  important 
respect.  We  understand  that  ironstone,  coal,  and  other 
minerals  are  found  beyond  our  frontier  in  abundance,  and 
it  is  in  contemplation  to  work  them.  Mr.  Pyne  takes  two 
Chinese  minors  with  him  and  several  Indian  work- 
men. 

Bengal-Nagpur  Railway  Company,  Limited.— This 
Company  proposes  to  enter  into  a  contract  with  the  Secre- 
tary of  State  in  Council  of  India,  in  the  form  scheduled 
to  an  agreement  of  22nd  February  between  the  said 
Secretary  of  State  and  Robert  Miller  ;  and  under  the 
same,  to  construct,  maintain,  and  work  the  railways  and 
works  from  time  to  time  constituting  the  "undertaking" 
defined  in  such  contract.  The  company  was  registered 
on  the  23rd  idem,  with  a  capital  of  £3,000,000,  in  £20 
shares.;j;,The  subscribers  include  General  C.  H.  Dickens, 
and"  Colonel  F.  S.  Stanton,  R,  E.,  who  are  also  Directors. 
The  number  of  ^directors  is  not  to  be  less  than   five,  nor 
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more    than  uinu  ;  qualification,    fifty   shares,    or   eijniva- 
lent  stock;  remuneration,  £2,000  per  annum. 

Dehra  Dun  Railway. — In  our  first  issue  wc  noticed 
that  the  Government  of  the  North- Western  Provinces 
and  Oudh  had  undertaken  to  check  the  survey  made  in 
1884  by  the  promoters  of  the  proposed  railway  from 
Hard  war  to  Dehra  and  Raj  pur,  and  also  to  survey  other 
possible  routes  between  those  places.  We  now  learn  that 
Mr.  E.  L.  Hunt,  the  Executive  Engineer  in  charge  of  the 
Survey,  and  who  has  been  gazetted  for  furlough  from  9th 
instant,  has  finished  his  field  work,  and  that  his  report  and 
estimates  of  the  various  alternative  lines  examined  will  be 
submitted  to  Goverment  before  that  date.  We  hear  that 
no  better  line  has  been  found  than  that  selected  by  the 
promoters.  Considering  Mr.  Hunt's  standing  and  expe- 
rience in  the  Railway  Branch  of  the  P.  W.  D.,  the  pro- 
moters of  the  scheme  are  to  be  congratulated  on  the  re- 
sult of  his  investigations. 

The  Ramaswaram  Canal. — We  find  that  the  project 
for  a  chaimel  or  passage  through  the  barrier  which  partial- 
ly connects  the  mainland  of  India  with  the  island  of 
Ceylon  is  still  within  the  domain  of  sj^eculation.  Lately 
the  Madras  Government  having  had  submitted  to  them 
through  the  Secretary  of  State  proposals  on  behalf  of  a 
Company  to  construct  a  Canal  through  the  island  of 
Ramaswaram,  they  have  replied  that  the  rate  laid  down 
for  the  levy  of  the  canal  fees  is  considered  by  the  Cham- 
ber of  Commerce,  who  have  had  the  opinions  of  a  number 
of  masters  of  vessels,  prohibitive,  and  that  these  fees 
should  be  reduced  and  regulated  in  a  manner  somewhat 
similar  to  the  Suez  Canal  fees.  But,  despite  all  this,  we 
are  disposed  to  think  it  doubtful  whether  steamers  would 
take  this  inner  passage,  and  as  regards  the  coasting  trade 
the  existing  Paumbeu  Pass  would  seem  to  meet  all 
the  requirements  of  the  native  craft  engaged  in  the 
same. 

Budget  Notes. — The  annual  loan  for  Public  Works 
will  amount  to  .5  J  crores,  and  will  be  raised  in  India. 
No  Public  Works  Sterling  Loan  will  be  raised  this  year. 
A  comparison  with  past  accounts  of  the  assignments  now 
made  for  Provincial  expenditure  shews  that  the  retrench- 
ment of  Provincial  expenditure  is  mostly  in  the  case  of 
original  public  works.  Since  1877,  when  the  Famine 
Insurance  scheme  was  introduced,  5,554  miles  of  railway 
have  been  completed  or  put  into  active  construction,  and 
over  six  millions  has  been  contributed  towards  the  pro- 
secution of  these  railways  from  the  Famine  Insurance 
Grant,  which  is  now  suspended.  The  net  loss  to  the 
State  on  State  and  Guaranteed  Railways  in  the  Revised 
Estimates  of  188G-87  is  £1,177,900  and  in  Estimates  of 
1887-88,  £1,.383,700,  the  increased  net  loss  being  mainly 
due  to  heavy  renewals  re(piired  on  the  former  Sind 
Panjab,  and  Delhi  Railway,  and  to  the  interest  due  on  the 
large  amount  of  Capital  representin.;  unopened  lines. 

Irrigation  of  AlkaliLands. — Mr. William  Willcocks — 
.so  well-known  in  the  Academic  history  of  Rurkee — in  a  re- 
cent Paper  on  "  Irrigation  in  Lower  Egypt,"  read  before  the 
Institution  of  Civil  Engineers  in  London,  made  reference  to 
the  evils  of"  Salt-effloresence,"  from  excessive  Hooding  from 
the  Nile.  He  particularises  a  belt  of  land  formerly  very 
fertile  now  barren  owing  to  salt  effloresence  and  lack  of 
drainage.  The  same  troubles  that  are  so  well-known  in 
India  are  threatening  irrigation  in  the  southern  part  of 
the  State  of  California  where  the  Reh  plague  of  India  has 
already  made  its  appearance.     It  is   thus   accounted  for 


by  an  American  Scientist : — Continuous  irrigation  has 
raised  the  water  table,  so  that  only  troin  half  to  one-third 
the  quantity  of  water  is  now  needed :  but  there  is  danger 
of  a  superabundance  of  water  forcing  roots  near  the  sur- 
face, whilethe  Alkali  will  also  be  brought  near  the  surface 
and  cause  various  evils  to  health,  and  would  ultimately 
render  the  land  unfit  for  cultivation  unless  relieved  of 
the  accumulation  of  alkali.  The  remedy  is  "under 
drainage." 

The  Suspicious  Condition  of  the  Colombo  Break- 
water.— Along  the  inside  face  of  the  Colombo  breakwater 
the  concrete  blocks  run  alternately  12  feet  X  12  feet  x  6 
feet,  surface  measurement.  For  a  distance  of  37  blocks, 
say  rather  more  than  400  feet  in  length,  this  inner  por- 
tion of  the  Colombo  breakwater  has  settled  to  such  an 
extent  that  not  only  have  the  smaller  blocks  come  apart 
from  the  great  breadth  of  the  main  erection,  but  the  18 
alternate  large  blocks  are  broken  right  across,  the  frac- 
ture in  each  of  them  meeting  at  either  end  the  crevices 
made  by  the  parting  of  the  adjacent  6  feet  blocks  ii'om 
the  main  building.  Thus,  there  is  formed,  as  it  were  a 
continuous  parting  or  crevice  400  feet  in  length,  a  lone 
slice,  so  to  say,  that  has  settled  to  such  an  extent  as  to 
cause  its  falling  away  from  its  original  position.  Some 
of  the  blocks  have  evidently  tilted  up,  the  one  side  having 
visibly  been  raised,  whilst  the  opposite  one  has  sunk. 
This,  we  have  been  told,  is  the  settlement  which  must 
inevitably  be  expected  in  works  of  this  nature. 

The  Roorkee  Foundry  and  Engineering  Company, 
Limited.—  This  Company  has  been  formed  to  take  over  and 
carry  on  the  valuable  and  extensive  Foundry  and  Engi- 
neering Works  at  Roorkee,  in  the  North-West  Provinces 
of  India,  which  for  many  years  past  have  been  in  success- 
ful operation  under  the  Public  Works  Department  of  the 
Government  of  India,  and  have  been  secured  by  the 
present  Vendors  under  contract  with  the  Government  of 
India,  in  pursuance  of  its  policy  of  withdrawal  from  com- 
petition with  private  enterprise.  The  Share  Capital  has 
been  fixed  at  £80,000,  and  the  Debenture  Capital  at 
£  .50,000.  1'he  Board  of  Directors  includes,  General 
Alexander  Fraser,  late  Secretary  to  the  Government 
of  India,  P.  W,  D.  ;  and  Mr.  Henry  Prince,  formeriy 
Engineer-in-Chief,  Indian  State  Railways.  Mr.  W.  B. 
Macrone,  late  Executive  Engineer  Indian  P.  W.  D.,  has 
been  appointed  Secretary.  We  understand  that  Mr.  Angus 
Campbell  will  be  retained  as  Superintendent  of  the 
"  Works.  " 

The  Chinese  as  Colonists.— The  Australians  urge 
that  there  is  no  moral  or  international  consideration  bind- 
ing (them)  to  throw  open  their  ports  and  lands  to  a 
foreign  people,  for  whose  presence  they  have  no  wish.  The 
first  rule  of  national  existence  is  self-preservation,  and 
thei-e  can  be  no  doubt  that  with  a  largo  influx  of  Asiatics 
the  European  population  would  suffer,  and  the  European 
character  of  the  country  would  be  destroyed.  China  is 
populous  and  Australia  is  thinly  inhabited  ;  and  a  tide 
of  emigration,  if  it  were  allowed  to  set  in,  might  swamp 
the  colonies  with  a  most  undesirable  element.  It  was  no 
local  jealousy  but  broad  grounds  of  expediency  and  policy 
that  led  to  the  imposition  of  the  poll-tax — wherein  lies  the 
only  difference  between  the  Chinese  and  Europeans.  It 
is  simply  a  measure  of  self-preservation,  the  terms  of 
which  are  thoroughly  well-known.  The  best  thing, 
therefore,  that  the  Marquis  Tseng  can  do  is  to  drafb  his 
would-be  emigrants  into  the  inland  provinces  of  the 
"flowery  land,"  and  keep  them  under  his  own  jurisdiction. 
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The  6r9t  cotton  factory  in  the  Paiijab  was  started  at  Amrit«ar 
OU  the  21st  March. 

Thk  l)ueh»s8  of  Connaught  opened  the  Chuppar  Bridge,  S.  P. 
R,  on  the  27th  March. 

The  Belgaum  Branch  of  the  Southern  Maliratta  Railway  was 
opened  for  traffic  on  the  21st  M;ii-ch. 

Mr.  RoBiNSos,  the  Acting  Agent  of  the  Madras  Railway  has 
l>een  permanently  appointeil  as  "  Agent." 

The  Arcliieological  Department  has  been  definitely  transferred 
from  the  Home  Depaitnieiit  to  that  of  the  Revenue. 

Mr.  T.  Anderson,  Chief  Engineer,  H.  M's  Indian  Marine,  is 
appointeil  to  be  Inspecior  of  Machinery,  Kiiiderpore  Dockyard. 

TuE  Government  Flour  Mill  at  Cawnpore  gives  employment 
to  40  natives  and  two  Europeans,  and  issues  520,500  lbs.  of  wheat 
every  mouth. 

The  Commander-in-Chief  has  just  visited  the  Sukkur  Bridge- 
works,  which  are  progressing  steadily,  and  also  the  Defence  works 
in  the  neighbourhood 

A  CosTEMPORARY  lesms  by  telegraph  from  England  that  Mr. 
W,  H.  Jobbins  has  been  appointed  Superintendent  of  tlie 
Calcutta  School  of  Art. 

Ladt  Aitchisok  laid  the  foundation-stone  of  a  Memorial  Church 
nt  Mardan,  to  be  erected  to  the  memory  of  deceased  officers  of  the 
Queen's  Own  Corps  of  Guides. 

A  CoSTEMPORART  hears  that  two  Honorary  Assistant  Superin- 
tenderits  in  the  Telegraph  Department  are  to  be  promoted  to  the 
permanent  grade  of  Assistant  Superintendent. 

The  success  of  the  Bengal-Nagpur  Railway  scheme,  which  was 
subscribed  three  times  over,  has  given  an  impulse  to  another  pro- 
ject for  making  a  railway  from  Benares  southwards. 

LiEUTESAST-CoLONEL  PiTcuEU,  Deputy  Director  of  Agriculture 
and  Commerce  in  these  Provinces,  acts  as  Director  of  the  Depart- 
ment when  Mr.  D.  M.  Sraeaton  goes  to  Burma. 

Great  changes  will  take  place  at  the  Goalundo  end  of  the 
Eastern  Bengal  State  Railway  line  in  anticipation  of  the  rainy 
season.  So  far  as  the  main  line  is  concerned,  Rajbari  wili  be 
the  last  station. 

It  ha.s  been  definitely  settled  that  the  Viceroy  shall  be  asked 
to  open  the  Ganges  Bridge  towards  the  close  of  the  year,  probably 
in  November  :  and  work  in  connection  with  the  Bridge,  is  being 
vigorously  pushed  on. 

Is  1885-86,  the  gross  receipts  of  the  Madras  Salt  Department 
increased  to  Rs.  1,44,82,272,  or  by  nearly  seven  lakhs,  while  the 
charges  were  reduced  by  nearly  four  lakhs,  making  an  increase  in 
the  net  receipts  of  more  than  ten  lakhs. 

The  Secretary  of  State  has  been  requested  by  telegram  to  defer 
action  in  the  matter  of  the  abolition  of  the  gunpowder  factory 
till  the  Madras  Government's  desjiatch  on  the  subject  has  received 
the  consideration  of  his  Lordship  in  Council. 

It  is  probable  that  Sir  Charles  Elliott  will  succeed  Sir  Theo- 
dore Hope  as  member  of  Council  for  the  Public  Works  Depart- 
ment, and  that  an  English  financier  will  be  brought  out  to  take 
the  place  of  Sir  Auckland  Colvin  as  Finance   Minister. 

The  Town  Council  of  Bombay  have  unanimously  recommended 
the  Corporation  to  sanction  the  special  grant  of  Rs.  80,000  in  aid 
of  the  Victoria  Technical  Institution  under  the  head  of  educa- 
tional grants  as  suggested  by  the  Director  of  Public  Instruction. 

The  Deccan  Times  believes  that  it  has  been  settled  that  Sanlar 
Dilar  Jung  is  to  be  sent  to  England  by  his  Highness'  Govern- 
ment to  confer  with  the  Directors  of  the  State  Railway  on  certain 
impoitant  questions  which  cannot  be  disposed  off  from  Hydera- 
bad. 

A  Caw.npore  correspondent  writes  to  a  Calcutta  paper  under 
date  the  18lh  inst.  : — The  iiicrea.se  of  goods  traffic  via  B.  B.  and 
f.  I  Railway,  between  Cawnpoie  and  Agra,  running  parallel  to  the 
K.  I.  R-,  i.s  watche<l  with  alarm  by  the  authorities  of  the  latter 
Railway  Company. 

The  Government  of  India,  having  before  them  the  special  report 
of  Dr.  Ribbentrop,  head  of  the  Forest  Department,  have  decided 
to  allow  the  Bombay-Burma  Trading  Company  to  continue  their 
leases  of  such  forests  as  they  were  working  in  Upper  Burma 
daring  Thebaw's  time. 

The  question  of  increasing  the  Engineering  Staff  of  the  South 
Indian  Railway  having  been  recently  di.scussed,  the  Supreme 
Government  have,  upon  the  recommendation  of  the  Board  of 
Directors  in  England,  sanctioned  the  entertainment  of  three  Assist- 
ant Engineers  at  once,  temporarily. 

The  Board  of  Directors  of  the  East  Indian  Railway  Company 
liave  called  upon  the  Railway  authorities  in  this  country  to  ex- 
plain why  the  expenses  of  the  Store  Department  of  the  Company, 
instead  of  decreasing,  have  greatly  increased,  consequent  on  the 
amalgamation  of  the  District  Stores  with  the  General  Stores. 

A  Steam  tramway  is  to  be  constructed  connecting  Suri,  the  capi- 
tal of  the  Birbhum  District,  with  Ahmadpur,  a  station  on  the 
East  Indian  Railway.  The  proposed  line  will  be  laid  on  the 
ciile  of  an  existing  district  road,  13  miles  in  length,  but  a  few 
diveminns  arc  necessary,  owing  to  the  steepness  of  the  present 
gradients. 

Mr  H.  B.  Br.AKK,  for  a  long  time  past  Deputy  Superintendent 
of  the  Lahore  Jail,  where,  among  other  things,  prisoners  learn  to 
make  carpete,  goes  at  the  expiration  of  his  service  under  Govern- 


ment to  Aniritsar,  there  to  supervise — for  Messrs.  Davee  Sahai 
and  Chamba  Mall,  carpet  manufacturers — the  erection  of  a  new 
factory  on  a  largn  scale,  and  generally  to  control  the  weaving  opera» 
tions. 

Is  the  third  quarter  of  last  year  there  was  an  increase  of  165J 
miles  in  the  length  of  railways  open  throughout  India  as  compared 
with  the  corresponding  quarter  of  the  previous  year,  the  total 
number  of  miles  open  at  the  end  of  September  last  b  eiiig  12,292i. 
There  was  also  an  increase  of  370  per  cent,  in  the  train  mileage, 
and  there  was  a  decrease  of  no  less  than  29  in  the  total  number 
of  accidents. 

Mr.  Palmer,  Chief  Engineer  and  Secretary  to  Government, 
Nizam's  P.  W.  D.,  is  at  present  at  Madras  conferring  with 
Colonel  Peiinycuick,  R.  E.,  Chief  Engineer  for  Iriigation,  as  to- 
the  various  systems  of  irrigation  in  that  Presidency,  and  which  is 
best  calculated  to  suit  the  conditions  of  the  Teliugana  country, 
and  the  proposals  now  on  foot  to  secure  its  reclamation  and  insure 
its  cultivation. 

Jettcrs  to  the  Oit^r. 

[TVie  Editor  dexires  it  to  ht  distincth/  understood  that  he.  doen  not  holtt 
himself  responaHth  for  the  opinions  expressed  bi/  corresponde.nts.'\ 

SHIKARPUR  MUNICIPAL   SECRETARYSHIP. 

Sir, — By  order  of  the  Managing<!ommittee  I  have  the  honour 
to  request  you  will  be  good  enough  to  give  publicity  to  the 
following  in  the  columns  of  your  widely  circulated  paper  :  — 

Although  the  Sliikarpur  Municipal  Secretaryship  was  adver- 
tised for  a  European  or  a  Eurasian,  the  Municipality  have  since 
deemed  it  expedient  and  economical  to  appoint  a  Native- 
and  they  have  accordingly  conferred  the  appointment  of  the 
Secretary  on  an  experienced  Native  Engineer  possessing  high 
moral  character. 

R.  G.  OAK, 

Secretary,  Municipality. 


Shikarpur  ;  March  19. 


THE  MEER  ALLUM  LAKE  DAM. 

Sir, — I  was  particularly  pleased  with  the  Dam  at  the  Meer 
Allum  Lake  described  in  your  issue  of  the  5th  February  last. 
To  make  it  in  a  straight  line  of  arches  is  evidently  the  right  thing. 
But  I  do  not  see  any  special  advantage  in  cureinQ  the  line  of  arches. 
If  it  was  not  cut  up  into  smaller  ones,  which  break  the  con- 
tinuity of  the  line  of  thrust,  making  it  circular  (convex) 
there  would  be  some  sense  in  it — though  that  is  not  novel. 
It  has  always  struck  me  that  the  modern  plan  of  putting  a, 
straight  dam  across  a  valley  is  altoijether  wrong  as  it  requires 
enormous  strength  to  avoid  being  swept  away. 

Middlesbrough,  YoRKsniRE  ;  March  1.  J.  H. 


MADRAS  DRAINAGE  WORKS. 

Sir, — 1  see  in  your  issue  of  the  12tli  March  a  paragrapli  re- 
garding some  remarks  of  Colonel  Peniiycuick,  p..  E.,  on  the  Madras 
Drainage  Scheme.  The  paragra[ih  is  so  worded  that  some  not 
acquainted  with  the  facts  might  suppose  that  that  officer  had 
volunteered  the  expression  of  opinion  stated  therein,  which 
considering  Mr.  .Tones'  standing  in  the  Profe.ssion  would  be 
something  very  like  an  impertinence  on  his  part. 

The  facts  are  that  the  criticisms  to  which  Colonel  Pennycuick 
alludes  were  freely  indulged  in  by  some  of  the  Commissioners, 
so  that  the  Chairman,  in  order  to  satisfy  them,  applied  to  the 
Madras  Government  to  appoint  a  Committee  of  Engineers  to 
report  upon  the  Drainage  Works.  The  (lovernment  considered 
that  a  report  from  a  single  officer  of  experience  would  be  more 
satisfactory  than  one  from  a  Committee  and  directed  Colonel 
Pennycuick  to  undertake  the  duty.  The  expression  of  opinion 
which  you  have  quoted  is  merely  the  substance  of  the  concluding 
j)anigraph  of  his  report. 

I  mention  these  facts  in  case  you  think  it  worth  while  to  insert 
them  to  correct  any  mistaken  impression  which  your  notice  might 
create. 


Madras  Cluh  ;  Mwrch  18. 


E   E. 


GARSON'S  PATENT  SUSPENSION  BRIDGE. 

Sir, — I  see  that  my  remarks  on  this  Bridge  are  not  thrown  awaj', 
for  at  least  one  Engineer,  besides  the  designer,  has  fallen  into 
the  errors  of  construction  that  have  discredited  pin  connexions, 
which,  if  properly  designed,  are  quite  as  good  as  rivetted  joints. 

I  will  reply  seriatim  to  your  correspondent  "  X." 

Firstly. — Anyone  acquainted  with  even  elementary  statics,  should 
know  that  the  strains  in  a  frame  triangulated  throughout,  are  not 
the  same  as  in  one  hinged  at  the  centre. 

Does  "  X "  mean  to  say,  that  the  strains  in  a  spandril  braced 
arch  are  the  same,  whether  hinged  at  crown  or  not  ? — for  this  is 
virtually  the  assertion  he  makes,  if  for  tension,  as  in  this  case, 
yon  read  compression. 

Mv  remark  about  the  loose  link,  implied  that  it  might  be  put 
in  for  appearance  .sake  without  altering  the  stresses,  joronVr'f^  the 
holes  were  made  .so  oval  that  it  never  came  into  play  with  any 
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deflection  of  the  bridge.  I  do  not  suppose  this  is  the  case,  and 
therefore  the  designers  of  the  bridge  are  quite  ignorant  of  what 
the  strains  will  be  under  a  rolling  load. 

The  solution  is  tedious,  but  if  it  would  be  useful  to  your 
readers,  I  might  give  it  some  day,  on  being  furnished  with  full 
particulars  of  the  loading  this  bridge  is  supposed  to  take. 

Secondly/. — Regarding  strain  on  post. 

There  is  a  strain  of  7'175  tons  in  A  B  the  resultant  of  the  Inst 
two  links,  as  shown  in  original  diagram,  which  is  equilibrated  by 
the  strains  in  post  A  C  and  back  stay  A  D—fig.  1. 


Fl^J, 


Marking  oflf  then  7'175  tons  on  A  B  to  J  inch  scale,  and  drawing 
the  dotted  line  parallel  to  A  D,  we  have  a  simple  triangle  of  forces, 
giving  65  on  post. 
Will  "X"  point  out  in  detail,  the  error  in  this  treatment? 
Thirdly. — It  is  evident  from  the  way  he  reckons  up  the  bearing 
area  of  a  pin,  that  "  X  "  has  no  idea  of  the  proper  construction  of  a 
pin  joint. 

The  bearing  area  is  simply  the  diameter  X  width,  on  which 
point  consult  any  book  on  construction.  The  critical  point  in  a 
pin  joint,  is  never  the  shear,  but  the  bearing  area  and  bending 
stress  on  pin,  and  with  your  permission  I  will  go  somewhat  at 
length  into  this  subject,  as  it  is  generally  neglected,  and  pin 
joints  are  abused,  simply  because  no  attention  is  paid  to  the  most 
obvious  details  of  design. 

The  conditions  then  of  the  best  practice  are,— that  the  pressure 
on  bearing  area  of  pin  or  link  should  not  exceed  5  tons  per  square 
inch,  and  that  the  bending  stresses  on  extreme  fibres  of  pin,  reckon- 
ing loads  as  applied  at  the  centre  of  the  links,  shall  not  exceed  5 
tons  per  square  inch. 

If  these  conditions  are  satisfied,  it  will  be  found  that  the  shear- 
ing area  is  always  vastly  in  excess  of  that  indicated  by  the  consider- 
ation of  shear  alone. 

Your  Correspondent's  remark  about  the  pin  being  steel  is  beside 
the  point,  for  the  eye  of  the  bar,  which  is  iron,  has  to  be  considered 
quite  as  much.  Moreover,  the  figures  I  have  given  above  are  for 
steel. 

I  showed  before,  pace  "  X,"  that  the  bearing  stress  was  excessive  ; 
we  will  now  proceed  to  examine  the  bending  stresses  in  the  pins, 
and  here  we  find  another  nicety  of  construction  of  which  neither 
"  X  "  nor  the  designer  have  ever  dreamed— j?!;2.,  the  packing  of  the 
bars  on  the  pin. 
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The  drawings  do  not  shew  how  the  bars  are  packed,  but  the 
arrangement  shewn  in  ^gr  2  is  probably  as  good  as  any.  This  is 
a  diagram  of  the  packing  of  bars  at  the  first  top  joint  of  the 
original  drawing,  and  the  same  letters  of  reference  are  used.  Only 
the  forces  in  the  plane  of  bars  F  are  considered,  to  simplify  the 
case. 
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It  will  be  seen  at  a  glance  that  it  is  impossible  so  to  pack 
this  joint  as  to  have  an  equal  strain  on  both  bars  F  ;  with  the  given 
strains  on  D  and  D  E,  they  will  be  3"26  and  2'49  tons  instead  of 
being  2'87  in  each. 

Taking  therefore  the  link  that  has  to  carry  3'26  tons,  we  have 
lj"x  f  "  for  bearing  area,  which  divided  into  .3'26  gives  a  stress 
of  77  tons  per  square  inch,  even  worse  than  it  appeared  on  a  casual 
inspection. 

For  bending  moment  on  pin,  which  is  best  found  by  a  graphic 
construction,  we  have  1'4  inch  tons,  and  the  modulus  of  a  Ij"  pin 
is  0'1398  inch  units,  which  divided  into  the  bending  moment 
gives  10  tons  as  the  stress  on  extreme  fibres,  about  double  what  it 
ought  to  be. 

It  will  be  observed  that  I  have  throughout  assumed  the  strains 
given  in  the  diagram,  but  as  already  indicated,  this  ia  not  correct 
with  a  centre  link,  and  the  full  load  is  only  shewn  on  4  centre 
panels. 

If  the  Public  Works  Department  of  Bengal  are  using  tjiese 
Bridges,  they  would  do  w«ll  to  get  some  competent  Bridge  Engineer 
to  check  the  whole  design,  not  forgetting  wind  stresses,  supplying 
him  with  the  working  drawing  of  Bridge  and  load  it  is  to  carry. 

It  would  pay  the  makers  themselves  to  do  this,  as  the  difference  in 
cost  to  make  the  Bridges  lasting  is  very  trifling.  Such  details  might 
have  passed  muster  S"  years  ago,  when  little  was  known  on  the 
subject  of  joints,,  but  they  are  inexcusable  at  the  present  time. 
When  those  little  matters  have  'een  attended  to,  the  makers 
may  perhaps  claim  that  '•  it  fulfils  the  most  stringent  conditions 
of  engineering  efficiency,  &c."  At  present  the  structure  is  not 
absolutely  dangerous,  but  will  soon  wear  out. 

I  will  conclude  with  a  table  of  the  "  modulus  "  of  pins  in  inch 
units,  which  your  readers  will  find  handy.  This  quantity  mul- 
tiplied by  the  permissible  strain  in  tons  per  square  iuch  must 
equal  the  maximum  bending  moment  in  inch  tons.  F.  E.  R. 

Modulus  of  Pins,  inch  miits  x    by  strain  =  M  of  resistance  in  inch 

tons. 
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THE  BATTLE  OF  THE  MAIN. 

Sir, — Allow  me  to  correct  an  error  in  Part  II  of  your  interesting 
description  of  the  "  Battle  of  the  Main."  Quoting  from  the  Honour- 
able Mr.  Reynolds'  remarks  you  say  : 

"  But  they  (the  Commissioners)  did  not  take  into  account  the 
possibility  of  the  test  proving  fatal  to  the  main  itself,  and  if  such 
a  calamity  should  happen  the  loss  to  the  (Corporation  could  only 
be  estimated  by  lakhs  of  rupees." 

For  your  information  we  may  mention  that  the  Commissioners 
employed  our  firm  to  superintend  the  manufacture  of  these 
pipes  and  carry  out  the  necessary  testa,  &c.,  and  under  the 
immediate  superintendence  of  our  Mr.  Edward  Jackson,  M.  Inst. 
C.  E.,  each  and  every  pipe  in  this  main  was  carefully  tested  by 
hydrostatic  pressure  equal  to  a  column  of  water  '200  feet  high, 
and  whilst  subject  to  this  pressure,  was  struck  by  a  5lbs  hammer 
from  end  to  end. 

We  tlierefore  consider  the  "fearful  calamity"  suggested  is  not 
within  the  bounds  of  possibility,  so  far  as  the  pipes  themselves 
are  concerned. 

Robert  A.  Oldham,  M.  Inst.  C.  E. 

(Oldham  Brothers.) 


giQitQ  attti  Queries. 


A.  A.  K.  (Bellary),  Wants  to  know  where  he  can  learn  full 
particulars,  and  obtain  appliances,  for  Electro-plating  and  Gilding 
on  a  small  scale. 


Jiterarg  giQixtzB. 


Journal  of  the  United  Service  Institution  op  India. 
February  1887. 
This  number  contains  some  useful  "Hints  on  Military  Land- 
scape Sketching,"  by  Major  L.  F.  Brown,  r.  e.  The  author  utilises 
the  fact  that  the  gradual  training  of  the  eye  into  proper  ideas  of 
proportion,  makes  the  habit  of  correct  drawing  instinctive.  His 
system  is  an  extension  of  the  principle  of  the  plane  table  com- 
bined with  free-hand  drawing  for  Landscape  Sketching.  It  is 
certainly  a  better  means  of  conveying  a  correct  idea  of  a  view 
than  the  artistic  modes  usually  adopted— even  preferable  to  the 
camera. 
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SIR  BRADFORD  LESLIE. 

Sir  Bradford  Leslie's  departure  from  India  though 
nominally  for  eighteen  months  is  likely,  we  believe, 
to  prove  for  good.  The  Government  have  lately  con- 
ferred upon  him  some  mark  of  appreciation  of  the 
good  work  he  has  done  in  the  country,  and  as  the 
exponent  of  the  Profession  of  which  he  is  an  orna- 
ment, we  have  been  induced  to  produce  the  sub- 
joined Memoir  and  annexed  Portrait  as  a  parting  tribute 
t«  the  designer  of  the  two  Hot^hly  Bridges,  which  rauk 
among  the  greatest  achievements  of  Indian  Engineering. 

Mr.  Bradford  Leslie  was  apprenticed  in  1848  to  the  cele- 
briteH  English  Engineer.  Mr.  Isambard  Kiniidora  Bi-unel, 
the  son  and  assistant  of  the,  in  his  day,  equally  celebrated 
Eni:in«er  of  the  Thames  tunntJ,  Sir  Marc  Isaiuliard  Brunei, 
whose  mechanical  o;eniu8  and  originality  of  coooeption  was 
largely  inherited  by  his  son,  iind  his  mantle  in  turn  has  suc- 
gucessfally  fallen  upon  bis  pupil,  Mr.  Bradford  Leslie. 
The  name  of  the  yonnger  Brunei  is  associated  with  such  well- 
known  works  as  the  Olifton  suspension  bridjje.  the  docks  at 
Bristol,  Sunderland  and  Cardiff;  the  CJreat  Western  Railway, 
and  pre-eminently,  the  great  Saltash  bridge  near  Plymouth. 
At  the  time  of  bis  death  in  1659  Mr.  Brunei  was  intimately 
connect«d  with  the  design  and  cocBtruction  of  the  Great 
Eartem  steamship.  After  serving  for  ten  years  under  Mr. 
I.  K.  Brunei  on  tlie  large  bridge  over  the  Wye  at  Ohepstow 
and  on  the  Royal  Albert  Bridge  over  the  Taraar  at  Saltash, 
Cornwall,  and  on  many  other  important  railway  and  dock 
works,  Mr.  Leslie  was  appointed,  in  1858,  to  the  charge  of 
the  large  bridge*  and  >naducts  on  the  Eastern  Bengal  Rail- 
way, including  the  bridges  over  the  Ichamati  and  Kumar 
rivers  ;  be  also  built  the  bridges  ovor  the  Circular  and  New 
canals,  as  well  as  the  Sealdah  railway  station. 

After  fl>e  couiplertion  of  these  works  be  returned  to  Eng- 
land and  conatructed  the  Ograore  Valley  railroad  between 
Porth-Cawl  and  Nant-y-Meel  in  Glamorganshire  besides  other 
mineral  railways. 

In  1855  Mr.  Leslie  was  chosen  by  Mr.  Brunei,  who  was 
then  the  Consulting  Engineer  of  the  Eastern  Bengal  State 
Railway,  for  tl»e  charce  of  the  Goalundo  extension  of  that 
line.  The  wisdom  of  this  selection  was  soon  justified  by  the 
hisrh  degree  of  inventive  and  engineering  skill  which  was 
displayed  by  Mr.  Leslie  in  the  construction  of  the  Gorai 
bridge.  Tliis  important  work,  after  occupying  three  years  in 
construction,  was  opened  by  Lord  Mayo  in  1870  ;  it  consists 
of  seven  spans  of  185  feet,  with  piers  which  had  to  be  sunk 
to  a  depth  of  from  8»i  to  100  feet.  These  piers  were  sunk  by 
the  help  of  an  engineering  contrivance  of  the  highest  inge- 
nuity which  had  benn  invented  by  Mr.  Leslie,  and  which 
was  subsequently  used  for  the  piers  of  the  Hooghly  bridge. 
The  method  adopted  by  Mr.  Leslie  for  the  launching  of  the 
Gorai  girders  was  substantially  the  same  as  that  recently  made 
use    of    for  the  similar  operation  on  the  Hooghly  bridge. 

On  his  return  to  England  in  1871  Mr.  Leslie  accepted  the 
Appointment  of  Consulting  Engineer  in  England  to  the 
Oudh  and  Rohilkund  Railway  Company.  He  returned  to 
India  in  1872-73  to  report  for  the  Secretary  of  State's  in- 
formation upon  the  restoration  and  protection  of  the  brid»es 
of  the  Sindh-Punjab  and  Delhi  Railway  over  the  Jumna, 
Beas,  and  Sutlej  rivers,  which,  though  previously  t»ivint; 
much  tronble,  have  stood  satisfatorily  since  Mr.  Leslie's  re- 
commendations were  adopted. 

The  next  problem  which  he  set  himself  to  solve,  and 
which,  in  spite  of  loudly  expressed  doubts,  he  solved 
satisfactorily,  was  the  bridging  of  a  tidal  river  sub- 
ject to  great  »nd  sudden  variations  of  height  and 
velocity,  and  requiring  free  passage  at  all  times  for  small 
vessels  and  at  stated  periods  for  large  ships.  The  pontoon 
bridge  over  the  Ifooshly.  connecting  Howrah  with  Calcutta 
which  was  V>egun  in  1873,  was  completed  in  1874  at  a  cost 
of  about  18  lakhs.  Owing  to  the  absmice  from  the  province 
of  the  Vicerov  and  other  hiah  officials  it  was  opened  to 
the  public  without  ceremony  of  any  kind  but  to  the  great 
satisfaction  of  dense  crowds  of  delighted  natives  who  were 
at  the  time  in  the  midst  of  their  Durga  Pujah  holidavK. 
Ballads  and  hymns  were  composed  by  some  of  the  local  bards 
in  honour  of  the  occasion  of  the  bridging  of  the  sacred  river. 

In  1874  Mr.  Leslie  exchanged  with  Mr.  William  Clark 
the  appointment  of  Consulting   Engineer  to    the   Oudh    and 


Rohilkund  Railway  for  that  of  Eiygiaeer  to  the  Calcutta 
Municipality.  This  latter  appointment  beheld  until,  in  1H7S, 
he  was  offered  the  Agency  and  Chief  Engineership  of  the 
East  Indian  Railway  Company.  While  occupying  this  im- 
portant position  he  set  to  work  to  ascertain  how  the  enor- 
mous export  trade  of  the  Ganges  valley  laight  best  be  con- 
veyed direatly  to  Calcutta,  without  the  expensive  and  trouble- 
sorae  intervention  of  carts.  The  outcome  of  his  investiga- 
tions is  the  Hooghly  bridge  now  to  be  opeoed  which  was 
commenced  early  in  1884,  and  has  been  finished  within  a 
period  of  three  years,  at  a  cost  of  about  49  lakhs.  Its  suc- 
cessful and  rapid  completion  has  been  largely  due  to  the 
valuable  experience  gained  by  Mr.  Leslie  upon  his  former 
great  works.  During  the  first  year  the  bridge  was  in  the 
immediate  charge  of  the  late  Mr.  D.  Manuell,  Chief  Re- 
sident Engineer,  and  since  his  decease  Mr.  Fritz  Graf  has 
been  the  Resident  Engineer  in  charge  of  the  work.  Fifteen 
months  have  not  yet  elapsed  since  the  ironwork  of  the  bridge 
coiBnienced  to  arrive  from  England  ;  the  successful  launching 
of  the  last  span  was  witnessed  by  Sir  Rivers  Thompson  the 
Lieutenant-Governor,  on  the  20th  December  last.  The  aver- 
age time  which  elapsed  from  the  arrival  of  each  of  the 
three  spans  in  this  country  until  its  complete  erection  was 
only  seven  months. 

The  following  few  facts  will  give  some  idea  of  the  impor- 
tance and  masiuitude  of  the  work  whiih  is  under  Mr.  Leslie's 
supervision.  The  East  Indian  Railway  and  the  branches 
worked  by  it  are  1,680  miles  in  length,  of  which  1,514  miles 
are  the  East  Indian  Railway  proper.  This  line,  which  has 
cost  37  millions  sterling  is  the  property  of  the  State,  but  is 
worked  by  a  working  company,  of  which  Mr.  Leslie  is  the 
Agent.  Of  the  net  profits  the  Sate  receives  four-fifths  and 
the  Company  one-fifth.  The  State  share  of  these  net  profits 
has  amounted  in  a  period  of  six  years  to  al)Out  four  millions 
sterling.  The  work  of  the  railway  is  carried  on  by  an  army 
of  43,000  persons,  of  whom  1,000  are  Europeans  and  600 
Eurasians.  The  employes  of  the  railway  form  a  Volunteer 
Corps,  which  is  1,200  strong.  The  gross  revenue  which  is 
administered  by  Mr.  Leslie,  amounts  to  Rs.  480  lakhs  per 
annum  ;  this  may  lie  compared  with  the  revenue  of  tlw 
Province  of  Bengal,  which  is  about  Rs.  430  lakhs. 

After  close  upon  half  a  century  of  active  service  upon 
engineering  work  of  all  degrees  of  magnitude  and  importance 
out  of  which  ne.irly  30  years  have  been  spent  in  the  service 
of  India,  Her  Majesty  the  Empress  has  been  pleased  to 
create  Mr,  Leslie  a  Knight  Commander  of  the  Indian  Empire 
upon  the  occasion  of  the  celebration  of  Her  Jubilee    in  India. 

The  picture  is  said  to  be  a  "  true  likeness  "  of  our  sub- 
ject. It  has  been  copied  by  Babu  Anoda  Prosad 
Bagchi,  Government  School  of  Arts,  from  a  Photo, 
taken  by  Messrs.  Bourne  and  Shepherd,  the  well-known 
Photographers  of  Calctitta. 


THE  PROTECTION  OF  INVENTIONS  AND 
DESIGNS  BILL,— 1887. 

(Concluded  from  Uist  isnie.) 

By  Geo.  A.  De  Penning,  M.  Inst.  P.A. 

Section  6,  with  its  sub-sections,  should  be  altogether 
omitted,  for  there  is  no  need  of  reference  to  experts,  whose 
opinion  at  the  best  is  (juestionablo.  AH  apjilications  for 
a  patent  should  be  allowed  without  special  enquiry. 
If  an  invention  is  worthless,  it  \n\\  not  benefit 
the  inventor  or  hurt  the  public,  for  the}'  will  not 
use  it  ;  if  the  invention  is  not  new,  from  its  being 
anticipated  the  patent  is  void,  and  the  loss  is  the 
applicant's,  who  should  make  sure  by  a  previous  search 
that  no  .similar  invention  has  been  patented. 

Section  7  provides  that  if  two  or  more  inventors  apply 
on  the  same  day  forleave  to  file  specifications  of  inventions 
which  appear  to  be  identical  or  .so  similar  as  to  be  practi- 
cally identical,  both  or  all  may  be  authorised  to  file  their 
specifications  ;but  accordingto  .sub-section  II.,  if  they  apply 
on  different  days,  then  the  applicant  who  applied  on  the 
first  of  the  different  days  shall  be  deemed  to  have  a  pre- 
fiarential  claim  to  the  order  authorising  the  filing  of  his 
specification.  But  .suppose  the  first  applicant  obtained  his 
knowledge  in  fraud  of  the  .second  or  actual  inventor,  who 
is  to  decide  the  point  or  right  the  actual  inventor,  who  by 
this  ruling  is  refused  the   order   to  file  his  specification  ? 
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The  best  and  only  plan  is  to  record  and  number  all  appli- 
cations as  they  come  in  and  to  grant  orders  to  all  the 
conflicting  inventors  to  file  their  specifications,  letting 
them  refer  to  the  Courts  if  necessary  to  settle  their  con- 
tentions. 

Section  14.  There  evidently  seems  to  be  an  omission 
in  this  section,  which  should  clearly  state  that  certified 
copies  of  an  entry  in  the  register  should  bo  deemed 
evidence  in  Court.  This  book  should  on  no  consideration 
be  taken  out  of  the  Patent  Office,-  as  has  lately  been  done 
in  a  disputed  sugarcane  mill  case.  A  sub-section  should 
also  provide  as  in  section  13  of  the  present  Act,  that 
certified  copies  of  the  applications,  specifications  and  the 
drawini's  filed,  should  be  deemed  good  evidence  of  the 
originals. 

Section  28.  There  is  apparently  some  conflict  of 
expression  between  this  section  and  the  intention  declared 
in  section  1.5  of  "  the  statement  of  objects  and  reasons." 
This  section  of  the  proposed  Bill  states  that  the  Indian 
patent  shall  cease  if  the  English  patent  is  revoked,  where- 
as it  is  proposed  in  the  statement  to  abolish  the  rule  of 
section  20  of  the  old  Act  of  1859,  which  is  nearly  to  the 
.same  effect,  as  it  states  that  an  exclusive  privilege  shall 
cease  if  such  English  patents  are  revoked  or  cancelled.  It 
were  as  well  if  it  were  clearly  stated  as  appears  to  be  the 
intention  that  the  Indian  exclusive  privilege  will  not  be 
affected  if  the  British  patent  shall  be  cancelled  or  cease  from 
not  being  kept  up  or  from  non-paj-ment  of  any  of  the 
stamp  charges  that  may  have  become  due  or  payable.  This 
would  protect  the  Indian  patent,  which  should  rightly  be 
considered  a  di-stinct  right,  particularly  the  assignee 
thereof,  whose  purchase  would  otherwise  be  jeopardised. 

Section  .37  binds  the  actual  inventor  to  institute  a 
suit  within  two  years  against  an  infringing  patentee  or  he 
is  otherwise  barred  from  doing  so.  So  that,  a  fraudulent 
patentee  has  only  to  wait  that  time,  after  which  he  would 
be  at  liberty  to  infringe  the  patent  or  exclusive  privilege 
with  impunity.  The  actual  inventor  should  at  any  time 
during  the  continuance  of  his  patent  be  allowed  to  bring 
infringers  to  accoiint  and  have  their  patents  cancelled. 
What  is  urgently  required  is  a  less  costly  mode  of  pro- 
cedure to  effect  this  purpose  or  end. 

Section  46,  with  which  the  Act  concludes,  is  good 
and  much  needed;  no  doubt  imder  its  power  inventors 
will  have  all  the  required  acknowledgments  or  receipts 
for  applications  and  specifications  us  they  are  filed,  in  the 
same  form  and  manner  as  they  are  given  in  England. 
It  is  only  to  be  hoped  that  it  will  include  a  proper  and 
printed  form  of  patent  or  "  exclusive  privilege  ",  as  it  is 
called,  for  India.  Some  such  form  of  "  patent  ",  I  may 
call  it,  is  much  needed,  while  its  want  disappoints  and 
discourages  many.  I  have  even  known  an  inventor  to 
consider  the  "  order  "  to  file  his  invention  more  valuable 
than  the  certificate  that  his  specification  has  been  filed, 
for  in  the  former  he  finds  himself  noticed,  since  the  Go- 
vernor-General of  India  in  Council  authorises  him  to  file 
his  specification. 

Progress  ix  Patents. 

"  An  attempt  is  being  maile  (says  a  contemporary)  in  some  quarters 
to  show  that  the  Patents  Act  1.S83  has  not  answered  its  purpose,  and 
that  it  has  not  reached  an  entirely  fresh  class  of  inventors.  It  is 
however,  well  known  to  many  that  the  new  Act  has  been  a  boon  to  a 
large  number  of  poor  inventors,  ami  that  several  useful  inventions, 
which  would  not  have  been  made  public,  liave  been  protected  solely 
J)ecause  the  reduction  of  the  preliminary  expenses — from  £2.5  to  i'4 — 
has  enabled  the  owners  to  secure  the  slight  protection  a  patent 
gives.  In  some  quarters  the  rather  absurd  argument  is  used  that  if  a 
patent  is  worth  anything  it  is  worth  paying  £25  for.  But  if  the  inven- 
tor has  not  that  sum  what  is  he  to  do  ?  Seek  for  a  capitalist  ?"  That  is 
just  the  idea  of  the  reformed  Patents  Act,  which  demands  only  £1  as 
the  price  of  provisional  protection  for  nine  months,  during  which  time 
the  owner  has  an  opportunity  of  securing  the  requisite  capital  to  make 
his  invention  a  commercial -success.  But  strange  as  it  may  .seem,  some 
of  the  most  useful  inventions  are  those  devised  by  men  with  little 
money  to  spend.  The  lowness  of  the  fees  now  demanded  for  a  patent 
in  this  country  has  had  the  effect  of  attracting  a  large  number  of  foreign 
inventors  ;  but  whether  the  foreign  or  home  inventions  are  worth  any- 
thing or  not,  the  low  preliminary  fee  is  obviously  the  correct  policy. 
If  a  patenterl  invention  is  worth  nothing  nobody  is  injured,  whereas, 
if  it  is  useful,  no  one  pays  a  ])cnny  more  for  it  tlian  it  is  worth,  simply 
because  no  one  uses  a  patented  invention  unless  he  derives  some  advan- 
tage from  it.  The  Patent  Office,  however,  is  in  a  worse  plight  than 
ever.     The  "  abstracts"  are  many  years  in  arrear,  and  the  money  that 


is  now  wasted  in  the  farcical  system  of  examination  would  be  better 
expended  in  clerical  labour  to  bring  the  indices  and  abstracts  up  to 
date." 


BUILDING   CONSTRUCTION. 
Desirability  of  resorting  to  Masonry  Arch  to  avoid  th'.  use  of 
lauje-sized  Timber. 

The  Arch  plays  an  important  part  in  buildinj;  construction. 
It  is  reconi mended  both  for  its  strength  and  durability  as  also 
for  its  beauty  and  lightness  of  structure.  Besides,  the 
materials  required  for  its  construction  are  of  small  size,  easi- 
ly procurable  and  handled  with  facility  by  an  ordinary  person. 

Theoretically,  with  strong  abutments  and  unyielding 
foundation,  an  arch,  constructed  of  stone  or  brick  without 
the  use  of  a  cementing  material,  will  stand  when  completed. 
When,  however,  mortar  is  used  as  usual,  the  construction  be- 
comes easy,  and  the  whole  forms  one  compact  mass.  More- 
over, the  weight  on  the  centre  during  construction  is 
partly  relieved  by  the  sliding  force  of  voussoirs  being  to  a 
certain  e.Ktent  counteracted  by  the  cohesion  of   mortar  joints. 

The  advantages  of  the  arch  over  stone  beams  common 
in  Hindu  architecture, — specimens  of  which  up  to  30ft. 
length  used  with  more  or  less  success,  are  to  bo  found  at 
Humpy  near  Bellary  with  the  result  that  beams  of  larger 
spans  are  mostly  failures, — are  that  the  transverse  strain  on|the 
beams,  caused  by  their  own  weight  and  the  weight  of  the  super- 
incumbent structure,  is  converted  into  pressure  and  thrust  on 
abutments  when  the  arch  is  used,  and  that  the  thrust  which  is 
the  only  new  force  is  easily  provided  for  by  an  adequate  thick- 
ness of  abutments.  The  disadvantages  of  the  arch  are  that  while 
a  small  unequal  settlement  of  foundation  of  pillars  supporting 
a  beam  (and  the  principle  holds  good  even  with  greater  force 
as  regards  iron  girders  for  bridges  resting  on  piers)  often 
causes  no  breakage  in  the  beam,  it  will  always  produce  cracks 
in  the  arch  and  endanger  its  safety. 

It  is  thus  clear  that  where  foundation  is  unyielding  and 
reliable  and  abutments  can  be  made  of  the  required  strength, 
the  arch  is  an  advantage.  When,  however,  there  is  a  fear, 
although  remote,  of  the  unequal  settlement  of  supports,  beams 
will  be  an  advantage,  provided  they  can  bear  the  transverse 
strain  and  test  of  time.  Another  advantage  in  favor  of 
beams,  though  in  buildings  it  is  sometimes  not  of  much  conse- 
quence, is  that  they  will  require  smaller  height  of  structure 
and  present  no  obstacle  between  the  supports. 

The  above  remarks  are  made  to  lielp  us  in  the  enquiry  as 
to  whether  arches  can  advantageously  be  introduced  in  build- 
ing construction   to  supply  the  place  of  large-sized  timber. 

Owing  to  increase  of  population  and  facility  of  communica- 
tion of  the  present  day,  our  forests  are  day  by  day  getting 
more  and  more  poor  of  building  timber,  and  the  time  is 
probably  not  very  distant  when  important  timljer  of  any  size, 
such  as  teak,  eyne,  mnttee  and  deodar  will  not  be  easily 
procurable,  or  will  be  beyond  the  reach  of  any  but  the  richest 
people,  and  the  prospects  of  the  builder  anything  but 
entouraging. 

While,  therefore,  conservation  of  forests  and  improvement 
of  agriculture  are  engaging  the  serious  attention  of  Govern- 
ment and  scientific  men,  it  behoves  the  Engineer  that  he 
should  settle  upon  and  gradually  introduce  a  style  of 
building  construction,  which,  while  satisfying  the  conditions 
of  convenience,  strength  and  durability  and  other  comforts 
of  a  healthy  abode,  will  require  the  smallest  quantity  of 
large-si^ed  timber.  The  problem  will  perhaos  be  somewhat 
difficult  of  solution  when  economy  is  our  first  consideration. 

No  doubt  our  best  hopes  lie  in  iron.  Its  cost,  however, 
is  much  greater  than  teak,  which  is  the  best  building  timder, 
and  durability  perhaps  not  more  thfin  fifty  years.  It  is  besides, 
at  present,  a  material  of  Foreign  manufacture,  and  the  poverty 
of  the  people  is  a  drawback  against  its  extensive  use  in 
common  buildings. 

Timber  and  iron,  after  all,  are  perishable  materials  in  the 
usual  sense  of  the  word,  one  subject  to  rot  in  the  course  of 
time  and  the  other  to  rust  and  both  requiring,  when  old, 
constant  care  and  attention,  costly  repairs  and  renewals  to 
avoid  serious  accidents.  Considerations  of  better  safety  no 
less  than  durability  and  economy,  therefore,  make  it  incum- 
bent on  us  that  we  should  be  awakened  to  the  importance 
and  desirability  of  hitting  upon  a  plan  which  will  do  away 
with  the  necessity  of  the  extensive  use  of  these  materials, 
especially  in  parts  of  buildings  where  their  weakness  will  bo 
a  matter  of   serious  anxiety. 

G.  R.  T. 
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THE  MADRAS  HARBOUR. 
Its  Construction,  Destructiox,  and  Reconstruction. 

V. 

The    Note   "  put   forwanl "  by  Mr.  Parkes  in  August 
1872  appears  to  have  Ix-en  \mt  ton  when  ho  had  seen  only 
Mr.  Robertson's  report ;  but  when  a  copy  of  the   Madras 
Breakwater   Coniniittee's  Report   was   sent  to  him   (by 
order  of  the  Governor  of  Madras,  it  would  appear)  he   in 
110   way   modified    his  opinion.     When    Colonel   G.    W. 
Walker,  R.E.,  succeeded   Colonel  Orr   as  Chief  Engineer, 
Public  Works  Department,  Madras,  and  took  up'the  ques- 
tion of  a  harbour,  ho  was  so  struck  with  the  saving  in  cost 
and  time  of  coustniction,  that  would  result  in  the  adoption 
of  Mr.    Parkes'    proposed    cross-section   for    the  break- 
water that  he  recommended  that  he,  or  any   other  Har- 
bour Engineer  who  might  be   consulted    as  to  the   design 
and  execution  of  a  harbour  for  Madras,  should  visit  the  port 
and  reside   there   for  a   season  to  watch  the   effects   of 
the  changes   of  the   monsoon   currents,  as  well  as  obtain 
information  as  to  the  cost  of  materials,  carriage,  and  labor. 
If  Mr.  Parkes  did  this  he  would    then  be    in    a  position  to 
estimate  pretty  accurately,  with  the  experience   gained  at 
Kurachi,  the   rates  at  which  tlie  different  items   of   work 
comprised   in   his  system  could    be    done.     But  should 
Mr.  Parkes'  cross-section  be  adopted  for  a  detached  break- 
wat(:r.  Colonel  Walker  thought  that  the  economy  resulting 
therefrom  should  be  availed  of  to  add  to  the  length  of  the 
work  and  place  it  in  deeper  water,  rather  than  simply  to 
reduce  its  cost.   On  the  other  hand,  should  a  closed  harbour 
be  decided  on,  he  thought  it  should  be  headed  by    a    de- 
tached breakwater,  so  as  to    give    entrances    from    both 
north  and  south. 

Several  links  in  the  historical  chain  are  missing,  but 
eventually  Mr.  Parkes  received  instructions  from  the  Se- 
cretary of  State,  at  the  request  of  the  Government  of 
Madras,  to  go  to  iladras  and  prepare  a  report  as  to  the  best 
mode  of  providing  shelter  for  shipping.  Mr.  Parkes  arrived 
at  Madras  on  29th  September,  and  his  report  is  dated  4th 
November  1S78,  and  during  the  five  weeks  that  intervened 
he  seems  to  have  diligently  studied  the  question.  But  be- 
fore that,  while  at  home,  he  had  had  repeated  conferences 
with  Captain  A.  D.  Taylor,  I.  N.,  an  ofKcer  of  great  expe- 
rience as  a  Marine  Surveyor  on  the  Madras  coast,  and  Mr. 
J.  J.  Franklin,  R.  N.,  for  many  years  Secretary  to  the 
Marine  Board  of  Madras,  and  with  other  gentlemen  of  local 
experience,  and  it  was,  he  explains,  as  a  result  of  the  infor- 
mation thus  obtained,  that  he  felt  himself  justified  in  sub- 
mitting his  Note  of  1872  to  the  Governor  of  Madrns. 
The  result  of  Mr.  Parkes'  investigations  on  the  spot  served 
only  to  confirm  the  conclusion  he  had  previously  arrived 
at  in  favor  of  the  constniction  of  a  closed  harbour,  with 
a  single  opening  to  the  eastward,  as  against  the  plan  of  a 
detached  breakwater,  but  ho  put  the  cost  at  a  lower 
amount  than  before,  namely,  £.56.5,000,  including  10  per 
cent,  for  contingencies  and  .5  per  cent,  for  superinten- 
dence, instead  of  £.500,000,  plus  contingencies  at  1.5  per 
cent.,  or  a  total  of  £644,000.  It  does  not  appear  why 
Mr.  Parkes  was  in  so  great  a  hurry  over  his  work,  for  his 
services  had  been  secured,  by  agreement  with  the  Secretary 
of  State,  for  12  months  after  his  return  to  England,  and  the 
period  of  his  stay  at  Madras  does  not  seem  to  have  been 
restricted  by  his  employers.  Be  that  as  it  may,  there  is 
no  doubt  that  his  stay,  and  study  of  the  conditions  un- 
der which  the  work  had  to  be  desicned,  v/as  too  short,  for, 
as  recorded  by  the  Master  Attendant  of  Madras,  when  he 
wa.s  asked  for  his  opinion  on  the  report,  it  laisted  "  only 
during  a  few  wt  eks  of  most  exceptional  and  unprecedent- 
ed weather  for  the  season  of  the  year,  during  which  time, 
strange  to  say,  he  had  only  one  opportunity  of  seeing 
an  average  monsof^n  surf."  Nor,  of  course  did  he  in  that 
tranquil  period  experience  a  cyclone  or  oven  an  ordinnry 
j:ale.  But  Mr.  Parkes,  with  the  help  of  Mr.  Pogson,  the 
oflficer  in  chor.c  of  the  Goveiiinient  Observatory,  studied  the 
history  of  Madras  hurricanes  and  gave  particulars  of  them, 
from  1787  to  1872,  in  an  appendix  to  his  report  and  sum- 
marised them  in  the  text.    He    found   that   there   were 


three  clashes  of  cyclones    with  their   centres    passing  "re- 
spectively over  Madras,  south  of  it,  north  of  it,    and    that 
onlj'  in  the  second  of  these  classes  (with  one  doubtful  ex- 
ception) did  the  wind   blow   from    the   east,  in    only    the 
first — from  the  south,  but  in  all — from  the  north.    And  he 
asserted  that  "  strong  winds  never  blow  from  the  eastward 
at  Madras  except  at   the  tails  of  the   one"  (the  second) 
"  cla.ss  of  cyclones."     But  while  he  maintained  that    there 
was  a  great  preponderance  of  northerly  wind  in  extraordi- 
nary as  well  as  in  ordinary  weather,    Mr.  Parkes  ndmitted 
that,  of  course,  it  was  from  the  waves  rather  than  from  the 
wind  that  shelter  wiis  required,  aud  that  in  the  gradually 
shoaling  water  the  waves  produced  by  the  N.  N.  E.  wind 
advanced  more  and  more  fron\  an   easterly   quarter.     The 
assumption  that  the  waves  came  from   a   direction  nearly 
at  right  angles    with  the  proposed  breakwater    was,  he 
said,  not  borne  out  by  the  information   he    had   received. 
If  the  question  between   a  breakwater  and  an   enclosed 
harbour  depended  upon  this,   it  ought   to  be   made   the 
subject  of  more  systematic  observation  before  any  precise 
weiuht  could  be  assigned  to  the  argument,  but  he  had  no 
hesitation  in  saying  that  a  roadstead  exposed  to  the  most 
prevalent  and  strongest   vjind,    even  irrespective   of    the 
direction  of  the  heaviest  seas,  could  not  be  considered  to  be 
effectually  sheltered.     Remarking  on  Mr.  Parkes'  general- 
isation on  the  iiature  of  the  storms  on  the  Madras   coast, 
Mr.  Dalrymple,  the  Master  Attendant,  said  the  writer  was 
under  a  misapprehension.     "A  cyclone    of  the    2nd    class 
is,   as  a  rule,  at   its    height    when    the   wind   is   dead  on 
shore  from  the  eastward  (then  the  sea  is  always  heaviest 
and  very  tumultuous) ;   not  at  the   tail   of  it,  which   is 
when  it  has  veered  round  to   the   southward   and   south- 
westward."     If  "  dead  on  shore  from  the  eastward"   means 
perpendicular  to  the  shore  line,  the  direction    of  the  wind 
at  its  height  would  be  from  about    17°  south  of  east,   or 
pointing  straight  into  the  mouth  of  Mr.    Parkes'  harbour, 
the  shore  line  running  about  17"  east  of  north    and  west 
of  south.     As  will  be  seen  from  PLATE  I.,  published   with 
last   article,   Mr.  Parkes'    harbour   as  originally   designed 
was  a  rectangle,   with  arms,   projecting  from    the    shore 
practically    at  rii;ht  angles  to  it  and   closed  by   a   break 
water  pra'cticaliy  parallel    with  it,  broken  midway  by  the 
entrance  from  the  sea.     He  seems  to  have   assumed  that 
the    strength   of  the  sen   would  come   from   the   north, 
northeast,  or  from  slightly  east  of  that  ;  but  he   made 
the   northern    side    and    projecting   arm    of  his   harbour 
no  stronger  than  the  southern  half ;  aud  when  ho  afterwards 
altered    the    design    by    turning    the    jaws  seaward    to 
the    8   fathom  line,    so   as   to    give    more   room   inside 
and   make    the    entrance     easier    for  ships,     and   thus 
opposed  the  northern  jaw  more   directly  to   the   advance 
of  the   waves,    he   did   not    increase   its   strength.    The 
direction  in  which  the  waves  advanced  during  the   storm 
of   12th   November    1881,   which    wrecked  the   harbour, 
seems  to   have   been   \ariously    estimated  at  from  about 
77'  to  88°  east  of  North,  or  on  an  average,  S2°30'  E.  of  N., 
but  judging  from  the  fact  that  the   southern  jaw  of  the 
harbour   and  the  elbow  by   which  it   curved  to  meet  the 
south  projectin<r  arm   were  very  little   less  damaged  than 
the  northern  elbow  and  jaw,  though  ownig  to  the  alteration 
in  the  design  it  lay  at  a  much  more  favorable    angle  with 
the  line  of  the   waves,  it  may  be  assumed  that   actually 
the  sea  did  come  in  nearly  due  east  and  perhaps  from    the 
south  of  east,  as  Mr.  Dalrymple   said  was  the  case  in   the 
height  of  a  cyclone  the    centre  of  which   passed  to  the 
south  of  Madras. 

The  conclusion  as  to  the  direction  of  the  wind  and  sea 
during  cyclones  at  Madras,  which  Mr.  Parkes  drew  from 
his  study  of  the  records  in  the  Madras  Observatory,  was 
used  by  him  to  show  that  a  detached  breakwater  such 
as  had  been  proposed  by  the  Madras  Committee  and 
approved  of  by  Mr.  Robertson  would  give  a  very  inade- 
quate shelter  to  shipiiing  as  compared  with  that  afforded 
by  a  closed  harbour.  He  said  that  there  existed  no  expe- 
rience as  to  the  comparative  advantages  of  the  two  sys- 
tems, nor  even  a  theory  on  the  subject.  Mr.  Robertson 
had  said  that  a  breakwater  would  give  more  deep   water 
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shelter  than  an  enclosed  harbour  of  the  same  cost,  and 
that  it  would  create  a  considerable  length  of  sufficiently 
smooth  water  at  the  coast  line,  and  Sir  Arthur  Cotton 
had  considered  that  "  the  breakwater  would  leave  the 
space  behiud  it.  exposed  to  a  ripple  from  northerly  or  south- 
erly winds,  but  not  to  (iw/  swi'll.  "  Mr.  Thomas  Stevenson, 
in  his  treatise  on  harbours,  had  stated  that  lie  had"  been 
unable  to  find  that  a  single  obsurvation  or  experiment  of 
any  kind  has  been  made  on  the  subject."  Mr.  Parkes  said 
that  whether  the  length  of  breakwater  proposed,  2,000  yards, 
would  or  would  not  be  sufficient  to  allow  the  waves 
coming  round  the  ends  to  spend  themselves  and  leave 
sufficient  smooth  water  inside  the  harbour  he  could  not 
positively  say,  but  that  if  he  were  to  hazard  a  guess,  it 
would  be  that  it  would  not  be  sufficient.  This  was  on 
the  assumption  that  the  seas  would  advance  to  the  break- 
water from  the  eastward,  or  '•  broadside  on"  ;  but  he  was 
informed  that  during  the  north-east  monsoon  the  waves, 
though  they  "  broke  "  nearly  parallel  to  the  shore,  had 
at  the  distance  at  which  it  was  proposed  to  place  the 
breakwater,  a  direction  much  nearer  to  that  of  the  wind 
which  raised  them,  and  would  therefore  strike  tbe 
breakwater  very  obliquely.  This  would  reduce  the  shelter- 
ed area,  and  shift  it  south  of  the  business  part  of  the  town. 
Whether  the  sheltered  area  for  anchorage  would  actually 
he  reduced  or  not  by  the  oblique  direction  of  the  wind 
and  sea  ma}'  be  questioned,  though  it  would  be  altered 
in  shape,  but  Mr.  Parkes  omitted  to  state  that  the  busi- 
ness part  of  the  beach  might  be  protected  by  shifting  the 
position  of  the  breakwater  farther  north,  to  which 
course  it  does  not  appear  that  there  would  have  been  any 
objection.  In  his  preliminary  Note  Mr.  Parkes  had 
.said— "As  to  Mr.  Robertson's  assertion  that  a  break- 
water would  give  more  sheltered  area,  I  confess  myself 
unable  to  understand  his  meaning.  Taking  into  account 
the  completeness  of  the  shelter  afforded  by  the  close 
harbour,  and  the  consequent  facility  for  mooring  the  ships 
more  closely  together,  I  consider  the  supcriorit}"  very 
materially  the  other  way."  But  in  his  subsequent  report 
he  was  not  so  confidant ;  he  s.aid  "  I  cannot  bring  to 
any  definite  test  Mr.  Robertson's  opinion  that  it  would 
provide  more  deep  water  shelter  than  a  closed  harbour 
of  the  same  cost.  I  will,  however,  for  the  moment 
a,ssume  that  the  shelter  woidd  be  as  complete  as  its 
advocates  appear  to  think.  On  such  an  assumption  the 
number  of  ships  that  could  be  moored  on  the  same  system 
would  be  about  equal  in  the  two  cases.  On  the  most 
favorable  assumption  the  breakwater  will  not  therefore 
give  the  superior  accommodation  claimed  for  it."  Mr. 
Parkes'  close  harbour  is  about  3,000  feet  in  width,  and 
the  3  fiithcm  line  is  about  2,-500  feet  in  shore  from  the 
entrance  as  originally  designed,  and  ships  could  not,  of 
course,  be  moored  anywhere  near  the  entrance  to  it. 
But  even  without  making  any  deduction  on  this  account 
the  area  enclosed  to  the  3  fatliom  line  is  only  7,.500,000 
square  feet  or  172  acres.  Mr.  Robertson's  breakwater 
would  have  given  a  line  of  absolute  shelter  from  the  sea 
of  twice  the  length — 6,000  feet,  and  assuming  that  the 
width  of  smooth  water  would  have  diminished  towards  the 
3  fathom  line  till  it  was  only  the  width  of  Mr.  Parkes' 
harbour,  3,000  feet,  the  protected  area  would  have  been 
11,2.50,000  or  2.58  acres,  or  half  as  much  again,  and  no 
deduction  would  have  been  necessary  for  entrance  room. 
We  confess  ourselves,  therefore,  to  use  his  own  words, 
unable  to  understand  Mr.  Parkes'  meaning.  But  this 
seems  the  less  necessary,  when  we  find  that,  whereas  in 
his  preliminary  Note  he  stated  that  in  the  deep  part  of 
the  harbour  there  would  be  space  for  28  or  30  of  the 
largest  class  of  merchant  ships  to  swing  at  their  moorings, 
besides  those  alongside  quays,  in  the  plan  attached  to 
his  subsequent  report  (  our  Plate  I.)  he  shows  swinging 
room  for  only  13  vessels,  most  of  these  not  of  the  largest 
class,  and  even  these  crowded  together  in  an  impracti- 
cable way.  These  vessels  he  states  would  be  of  from  700 
to  4,000  tons  each.  The  walls  of  Mr.  Parkes'  harbour 
were  built  only  6  feet  4  inches  above  low  water  mark, 
before  settlement  and  he   admits   that   during  the   storm 


which  wrecked  it,  at  least  20  feet  of  solid  water  rolled 
over  the  piers.  One  can  imagine  what  would  have 
happened  had  the  IS  vessels  then  been  moored  inside  it, 
with  no  room  to  pay  out  cable.  And  even  for  those  of 
them  that  had  steam  power  it  would  have  been  impossible 
to  "  cut  and  run." 

(  To  he  continued.) 


NOTES  FROM  HOME. 
(From  our  own   Correspondent.) 

The  cable  system  of  Tramways  is  to  be  adopteil  in  the  sub- 
way between  King  William  Street  and  the  Elephant  and 
Oastle  Sout.hwark.  It  will  also  come  into  operation  durin"  the 
present  year  in  Birmingham  and  Edinburgh,  thus  ofTering  op- 
poftunities  of  testing  tlie  economy  and  advantages  claimed 
for  this  method  of  traction  as  compared  with  horses  and  steam. 
With  regard  to  the  subway  now  approaching  completion  it  is 
curious  to  eompare  it  with  the  original  Thames  Tuimel  which 
took  ]  7  years  to  complete  and  cost  lialf  a  million  sterling 
against  £2O,o00  for  the  new  tunnel.  The  Bill  empowering 
the  North  London  Tramways  to  use  elect-.ricity  on  their  lines 
has  passed  the  House  of  Lords  and  it  is  expected  that  in  a 
short  time  Mr.  Elieson's  electric  locomotives  will  be  in  regu- 
lar work  on  the  Romford  Road  between  Stratford  and  Manor 
Park.  So  much  lias  been  said  about  the  inability  of  com- 
pound engines  to  keep  time,  that  it  is  satisfactory  to  find  that 
in  compounding  there  is  nothing  to  prevent  the  fastest  trains 
being  worked.  The  passenger  compound  engine  used  to  work 
the  Scotch  E.\press  has  been  found  too  powerful  for  its  work, 
making  more  steam  than  is  required  and  easily  attaining  a 
speed  in  its  regular  work  greater  than  time  table  require- 
ments. While  on  this  subject  I  may  note  some  detail  draw- 
ings of  Mr.  Worsdell's  engine  appearing  in  the  "  Engineer," 
a  longitudinal  section  of  which  was  given  in  a  recent  issue 
of  that  journal. 

A  scheme  is  being  promoted  under  which  vessels  of  two 
thousand  tons  will  be  able  to  enter  upon  any  tide  and  navi- 
gate a  channel  direct  to  Gloucester.  It  is  proposed  that  some 
of  the  Midland  Towns  with  CardifTand  Swansea  should  com- 
bine in  purchasing  and  improving  the  Gloucester  and  Sharp- 
ness and  tlie  Birmingliain  and  Worcester  Canals,  and  that  a 
new  entrance  should  lie  constructed  in  the  channel  five  miles 
below  the  present  docks  at  Sharpness,  direct  communication 
b^ing  obtained  to  Gloucester  by  constructing  a  new  ship  canal 
to  the  mouth  of  the  Gloucester  and  Sharpness  canal.  The  es- 
timated expenditure  for  the  proposed  undertaking  is  about  a 
million  and  a  quarter. 

The  exhibition  of  American  Industries  is  to  be  held  this 
year  at  Earls  f  !ourt.  The  material  of  the  South  Kensington 
Exhibition  has  been  sold  by  public  auction.  The  new  exhi- 
bition is  to  be  opened  on  May  2nd  and  as  soon  as  the  electric 
plant  is  fixed,  for  which  a  600hp.  engine  and  boiler  are 
being  put  into  place,  work  will  proceed  by  night.  The 
buildini;s  and  grounds  occupy  an  area  of  nearly  2o  acres  and  in. 
the  grounds  there  will  be  a  model  of  the  celebrated  switchback 
Railway  in  Pensylvania.  Not  the  least  interesting  exhibit  of 
the  American  exhibition  will  be  the  manufacture  of  machine- 
made  watches  and  clocks  for  which  the  United  States  is  famous. 

The  protracted  and  obstinate  fight  last  year  over  the  Hyde 
P.ark  Corner  Bill  is  likely  to  be  renewed  this  session  and  the 
Mettopolitan  Board  are  resolved  again  to  resist  it.  The 
main  point  at  issue  is  the  question  whether  the  cost  of  main- 
taining the  now  streets  shall  fall  entirely  upon  the  parishes 
concerned  or  partially  on  the  Board  of  Works. 

The  last  meeting  of  the  Institution  was  occupied  with  a 
paper  on  Irrigation  in  Lower  Egypt.  In  the  discussion 
thereon  which  followed  some  very  interesting  facts  were 
given  shewing  the  good  results  which  had  grown  from  the 
British  occupation  of  the  country  in  managing  this  most 
important  matter  of  irrigation  in  the  Nile  country. 

The  Telegraph  Engineers  have  concluded  the  discussion  at 
their  meeting  at  the  Civil  Engineers'  Institution,  on  tho 
paper  on  Telephonic  Investigations. 


A  Conimission  of  Enquiry  has  been  appointed  in  Ceylon  to  as- 
certain the  causes  believed  to  have  contributed  to  the  collapse  of 
the  .  Yaligakanda  tank,  and,  if  pessible,  to  suggest  some  means  for 
mending  it. 

A  Home  paper  hears  that  a  concession  is  about  to  be  granted 
by  the  Persian  Government  to  a  British  Oonqiaiiy  for  the  establish- 
ment of  a  line  of  steamers  on  the  Kiroon  River,  which  runs  into 
the  Persian  Gulf  from  the  north.  This  river  is  navigable  for  a 
distance  of  about  150  miles  from  its  mouth  opposite  Bushite. 
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.lODHPUU  PUnLIC  OKKICliS. 

The  Di'.sigii  iHiuing  thu  motto  "  I'ro  Jioiio  Publico"  hixH 
"bci'ii  pnjmri'd  in  coninliiincu  with  iiu  advortiscinent  in- 
viting Designs  for  Public  OHiccs  at  Jodhpur  niul  in  nv- 
poniancf  with  a  printed  nienutninduin  diiteil  14th  May 
ISmG  stilting  the  conditi'iiis  In  be  fu'lilled. 

Tho  aceuuunodution  re(piiretl  by  th(!  momorandum  is 
note<l  Im'Iow,  iind  an  index  number  is  put  U>  eacli  room  and 
on  tho  plans  herewith  submitted,  t<i  facilitato  rofereni'i'. 
It  will    bo  seen    that  tho    design   coiwiBts   of — 

One  maiid)lock  of  two  storeys  in  the  centre  with  extra 
ruonis  spare  above. 

C)ne  block  o(  one  storey  in  each  side  of  it  and  one  block 
of  two  storeys  at  each  end. 

The  centre  block  to  facilitate?  reference  is  called  A. 

The  singh-  storeyod  blocks  on  each  side  of  it  C  and  D. 

And  the  block  of  2  storeys  at  ouch  end  B  North  and 
B  Soutli. 

Tlie  building  is  supposed  to  face  the  west,  and  the 
eneral    arrangemuut  us   shewn  in    tho    index  plan  is  as 


?' 


f 


Elsewhere  will  bo  found  statomonts  shewitig  tlio  .ac- 
conini<i<lalion  providiul  in  each  bloiik  ;  it  will  be  seen  tliat 
the  rciiuirementH  have  bei-u  fulfilled  and  some  extra  ac- 
eoniino(liili()ii  luis  also  been  provided,  which  though  not 
reipiired  by  llu-  memorandum,  will,  it  is  bi?liev(?(i,  be 
found  to  (uld  much  to  tho  uaefulnoss  and  convenience  of 
the  buildinjr. 

The  following  advantages  are  claimed  for  this  design. 

1.  No  rooms  rover  one  another,  all  the  nuiin  rooms 
face  the  pn^vniling  breeze,  and  are  so  sitiiatecl  that  fat- 
ties can  be  used  iti  them — the?  fan  liglits  over  the  doors 
or  the  clerestory  window  which  gives  light  when  a  tatti  is 
used  at  the  doorway. 

2.  No  span  ismnriithan  10  feet  so  that  local  slabs 
for  rooting  can  be  used,  and  it  will  not  be  necessary  to 
import  iron  girders. 

H.  Every  room  is  provi<led  with  a  verandah  in  front 
and  rear,  wliioh  will  help  to  keep  the  main  walls  cooler. 

4.  Every  room  has  a  separate  entrance  and  separate 
portion  of  verandah,  HO  that  those  whose  business  eon- 
oerns  any  particidar  ofbce  need  not  be  inconvenitineeil  or 
interfere  with  th(!  other  otiices,  atid  tht'  attendants  of 
each  oftic(?  can  remain  in  the  verandah  near  their  own 
particular  office. 

5.  The  offices  which  are  most  likely  to  bo  largely 
attended  such  as  the  Fotijdari  Court  and  the  Civil  Court, 
Settlement  Office,  Oocrai  Office,  Customs  Office  and 
Piyad  Hukshi,  have  been  placed  at  end  of  the  line,  or  of 
each  block,  so  as  to  have  jilenty  of  sjiace  round  them. 

(J.  The  niTan'jement  ja-oposed  of  throwing  back  tlie 
blocks  C  and  1)  admits  of  the  ends  of  these  blocks  and 
of  tho  blocks  adjacent  being  opened  to  light  and  air 
and  of  easy  access;  besidei  adding  to  the  general  ajipear- 
nnce  of  the  buildings  by  breaking  up  the  long  front  so  as 
to  admit  of  lights  and  shadows. 

7.  C<)vered  passages  largo  enough  for  cnrriages  to 
po.ss  have  been  provided  in  tlio  centre  of  the  main  block 
A  and  also  in  the  centres  of  blocks  C  and  D,  so  that  there 
may  bo  no  inconvenience  in  passing  from  front  to  rear  of 
the  buii'Iing,  anil  while  forming  a  feature  of  the  design 
will  no  doubt  be  found  very  useful  and  convenient. 

S.  The  advantage  of  liaving  some  of  tlie  blocks  sucli  as 
C  and  D  of  one  storey-  only  is  tnat  if  extra  acconuuodation 
ia  required  at  any  tune  it  can  be  easily  added  by  putting 
nppcr  rooms  oji  th(!se  blocks  or  by  throwing  out  rooms  in 
rear  without  altering  the  front  of  the    buildings. 

!).  A  special  room  in  the  centre  block  on  the  first  floor 
near  the  entrance  has  been  provided  for  the  usi'  of  II.  H. 
the  Maharajah,  should  he  desire  at  any  time  to  visit  the 
offices,  and   on   the   roof  above, and  char  of  all  the  other 


rooms,  three  extra  rooms  and  a  Bara  Darie  above  all  have- 
been  addi'd  for  the  sani(?  re.'ison.  1'here  would  hv  an  ex- 
tensive view  from  these  rooms,  and  owing  to  tlie  screen 
walls  wlii(;h  connect  (hem,  there  is  perfc;cli  privacy,  so  that 
they  could  be  used  by  the  ladies  of  the  court — sup))osing 
occasion  should  ever  arise,  such  as  a  general  review  of 
troops,  &e.,  which  they  might  like  to  see. 

10.  Speci.'d  provision  has  been  made  for  keeping  re- 
cords; should  this  liowev(!r  ])rovo  iiisutfieient,  record 
ioou)s  could  he  easily  inMi'd  ovi^r  blocks  C  and  J)  or  in 
the  rear  verandahs. 

11.  Aceonunodation  has  been  provided  for  guards  in 
main  entrance  and  for  tlxi  sentries  on  duty  so  as  not  to 
block  tho  roadway. 

12.  Staircas(!s  have  been  |irovided  to  admit  of  acc(!ss 
to  th(i  roofs  (»f  C  and  1),  and  Bara  Daricm  liave  btioii  also 
]»rovi(led  on  each  roof;  and  these'  ma}'  be  found  couveiiient 
places  for  discussion  of  any  (juestions  which  concern  two 
or  more  ofHces  or  for  Panchayats. 

18.  In  the  Civil  Court  and  Koujdari  Court  the  rooms 
have  been  so  arranged  by  an  archwiiy  betwoiMi  them  that,  if 
necessary,  the  two  rooms  can  hi!  thrown  into  one  and  form 
alargean<l  suital)le  court  and. nre provided  with  a  verandah 
or  covered  p;issago  on  both  sides  to  allow  sufficient  space 
for  attendants  outside  the  court. 

14.  Thet'stimates  amount  to  lis.  ;!,4S,7nO,  which  is  with- 
in tiw  Hniil  alloW(?d,  c/c,  lU  l.'u-s;  lull  rateshave  bec^n  taken, 
and  ")  per  (?ent,  ei|uivali!nt  to  lis.  1  (),()()!),  have  been  includ- 
ed for  contingencies  in  tho  estimate. 

R.  S.  JACOB,  Lt.-Coi-. 

|\Vo  i<ij<r(  t,  lliat,  tli(^  mliufil  wwiln  ol  (iiiv  Illunlration  rc.ndorH  innde- 
<|Uat><  jiiHti<'i!  t"  tlio  <)ri/.!iiiiil  (IriiwiiifjH.  'I'lic  SpeeilioivticJii,  AliHtnict, 
MuiiKiraiiiluiii,  iiiiil  othur  piuticuIaiM  will  a|))iu.ir  in  tiucoouiliiig  iiuiUt'H 
— Kd.  /.   K.] 


Tnr<:  iiKi)  spi'Xrnii-:. 

The  world,  as  we  look  thi-oitgh  its  long  list  of  centuries, 
Hocnis  greatly  to  have  wasted  its  time.  Whether  we 
count  its  years  by  the  hundred  thousand, or  whether  wo  con- 
tent ourselves  with  a  modest  five  or  six  thousand,  we  do  in 
any  case  sei?  that  in  t,h(?  last  small  percentage  of  its  lift-  it 
has  a(\ciimulatcd  a  v<'ry  large  })erceniag(M)f  its  knowledge. 
Had  this  world  of  man  for  the  last  two  thousand  years 
made  progress  at  such  a  rale  as  the  last  two  hundred  have 
shown,  most  of  the  problems  whii^h  now  bivset  the  states- 
man or  tho  nia!i  of  science  would  Inive  cciased  to  trouble 
for  solution. 

One  of  our  modern  political  fools  is  tlie  nuiliod  of 
government  by  j)arty.  If  we  roughly  divide  our  ordinary 
politicians  into  Tories,  Whigs,  and  Radicals — avoiding 
tho  (juestion  begging  epithet  of  'Liberals'  since!  Liberals 
most  frequently  evince  their  liberality  by  suggesting 
disbursements  from  others — we  must  take  note  tluit  while 
f  hose  political  parties  jirestirvc  ;i  kind  of  corporate  identi- 
ty— or  keej)  thiMr  apostolical  succession — their  doctrines 
are  also  like  the  doctrines  of  churches  receiving  con- 
venient changes. 

The  modern  history  of  political  doctrine  in  eflfectis  some- 
what panoramic.  Railical  measures  vayue  and  distorted 
enter  atone  side.  Passing  over  the  centre  they  become 
transformed — their  outliiK^s  and  feattn-es  seem  WIul'. 
Finally    they   disappear   at    the    other   side  in    a  glow  of 

Tory  I'iglif- 

If  for  ilu'  moment  wo  consider  old-fashionel  Toryism  as 
the  most  aristocratic  of  political  convictions,  wo  maj-  then 
descend  through  the  level  of  thi>  Whig  and  find  ourselves 
at  the  li'vel  t)f  tin;  Radical.  Below  this,  however,  Iheri! 
is  a  lower  level  which  is  occuoied  by  the  Socialist.  J'.elow 
this,  aijiiin,  there  is  a  lowest  levid  and  on  it  there  dwells 
tho  Anarchi.st.  In  a  modern  drawing-room  a  woll- 
<lressed  man  may  accost  you  and  incidentally  may 
avow  himself  an  Anarchist.  Should  you  instinctively 
throw  yourself  into  an  attitude  of  defence  he  may 
politely  reassure  you  as  to  the  safety  of  yotn-  throat 
and  may  add  in  further  explanati<ni  that  his  business  ia 
to  calculate    for  llie    functions  of  Goveriunent  a    certain 
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irredacible    minimum     whioh   shall   be   in    the    neigh- 
bourhood of  zero. 

The  thoughtful  student  of  the  growth  of  oommunities 
does  not  feel  it  desirable  to  place  himself  permanently 
art;  any  one  of  these  five  levels.  He  commits  himself  to 
the  elevator,  reaches  each  floorin  succession,  listens  to  what 
that  floor  ■will  tell  him,  and  finally  draws  his  own  conclu- 
sions. On  the  opening  page  of  his  note  book  he  lays  down 
the  following  postidate  :  "  Let  it  be  granted  that  if  in  dif- 
ferent countries  and  under  different  conditions  there  grows 
trp  a  considerable  body  of  men  who  are  prepared  to  sacri- 
fice their  comfort  and  to  risk  their  lives  in  the  passionate 
advocacy  of  some  new  doctrine — be  it  religious,  moral, 
social,  or  political — it  is  highly  probable  that  some- 
where bidden  in  the  extraivagancies  of  this  doctrine 
ihere  dwells  a  soul  of  truth." 

Let  us  suppose  that  on  a  small  island  fifty  persons — say 
twenty-five  men  and  twenty-five  women — are  living  in 
extreme  poverty.  To  one  of  the  men  let  there  come,  by 
lawful  inheritance,  property  to  the  value  of  one  million 
sterling.  Let  the  property  when  it  arrives  at  the  island 
be  found  to  consist  of  some  wooden  houses — such  as  aire 
constructed  in  Norway — and  a  quantity  of  clothing  and 
preservable  provisions  with  other  comforts  and  luxuries. 
Let  the  newly  made  millionaire  decide  in  his  own  mind  that 
everything  is  bis  to  do  with  it  exactly  as  he  pleases.  Let 
him  choose  for  himself  the  most  comfortable  house  and 
determine  to  bum  the  others.  Let  him  in  like  manner 
set  aside  such  clothing,  food  and  other  commodities  as  he 
thinks  will  last  his  life,  and  let  him  prepare  to  sink  the 
remainder  in  fifty  fathoms  of  seawater.  There  is,  of  course, 
no  manner  of  doubt  that  the  rest  of  the  population  will  in- 
terfere. But  have  they  a  right  to  interfere  ?  We  hold 
that  they  have.  At  this  point  of  the  argument  the  or- 
dinary unscientific  politician  will  contemptuously  explain 
that  the  discussion  of  such  impossible  contingencies  is 
simply  a  waste  of  time.  But  the  few  politicians  who  are 
scientific — rari  nuntes  in  gurgite  vasto — will  see  that  to 
a  certain  important  principle — we  have  supplied  an  illus- 
tration whicli  really  amounts  to  a  proof  This  import- 
ant principle  may  be  thus  enunciated:  "The  rights  of 
property  are  never  absolute." 

Let  us  return  to  our  tiny  island.  Let  the  forty-nine 
persons — men  and  women — march  in  a  body  to  the  mil- 
lionaire and  address  him  to  the  following  effect :  "  You 
have  become  enormously  wealthy,  but  we  all  remain  poor. 
We  have  decided  to  divide  your  property  into  fifty  parts 
and  one  of  these  you  may  keep.  We  have  left  you  one  of 
our  women  whose  dowry  is  a  fiftieth  of  the  property. 
The  other  four  dozen  have  become  betrothed  and  in  a  short 
time  the  population  will  amount  to  a  hundred.  We  shall 
then  redivide  the  property,  men,  women  and  babies 
being  apportioned  equal  shares.  Possibly  by  the  labour 
of  some  of  us  there  may  by  then  have  been  made 
an  increase  to  the  wealth.  But  on  that  matter 
we  make  no  promises  As  the  population  continues 
to  increase  by  successive  increments  of  fifty  we  shall — 
.sttbject  to  further  deliberations — repeat  the  subdivision  of 
the  property.  Hand  over  the  keys  of  your  treasure." 
Let  the  millionaire  place  himself  behind  a  loaded  cannon 
kept  in  readiness  for  this  anticipated  a.spect  of  affairs.  Let 
him  reply  somewhat  as  follows  :  "  I  will  be  m)  party  to 
this  lazy  socialistic  programme.  If  a  man  wiH  not  wwk 
neither  shall  he  eat — at  least  at  nay  expense.  If 
yoti  value  your  lives,  keep  back."  Let  the  crowd  rush 
at  him  to  execute  their  plan  and  let  him  blow  them  all 
into  space.  Has  he  a  right  to  do  so  ?  We  hold  that  he 
ba.s.  Here  then  we  see  illuistrated  a  second  important 
principle:  "  The  rights  of  a  majority  are  n(>ver  absolute." 
Thus  between  th(3  Scylla  of  absolute  personal  egotism  and 
the  Charybdis  of  absolute  Socialistic  unifVirmity  it  behoves 
the  modern  owner  of  property  wisely  to  steer  his  craft. 

A  state  of  society  in  which  the  few^mainly  by  inheri- 
tances— are  enormously  wealthy  anrl  in  which  a  great 
majority  spend  lives  of  cruel  poverty,  is  a  state  which  is 
not  healthy  and  which  it  will  be  difficult  to  maintain. 
We  must  not  picture  to  ourselves  the    wealthy  man  as  a 


sort  of  coarse  Midas — eager  to  invent  ifrational  modes  of 
(fisfiipating  his  vast  resources  because  he  cannot  in  ration- 
al modes  spend  all  his  money  on  himself  Cases  of  this 
kind  do  exist,  but  they  are  not  representative  of  the  class. 
Equally  must  we  avoid  assuming  that  the  poor  man  is 
always  sober  and  self-respecting — 'that  he  is  anxious  alwajrs 
for  honest  work,  but  frequently  unable  to  obtain  it — that 
he  bears  his  privations  with  manly  fortitude — and  is 
only  at  times  excited  to  frenzy  by  the  sight  of  his  children 
starving.  Cases  of  this  kind  do  exist  and,  indeed,  are 
painfully  numerous.  Nevertheless,  they  do  not  so  pre- 
ponderate as  to  be  representative  of  the  class.  The 
possession  of  wealth  tends  to  cultivation  and  re- 
finement— the  tendency  of  poverty  is  to  degrade  and  bru- 
talise.  It  LB  easy  to  sympathise  with  the  best  type  of  the 
.starving  industrious  workman.  The  difficulty  is  to  sym- 
pathise with  those  fouler  specimens  of  degraded  humanity 
for  which  the  larger  cities  of  Europe  are  practically  so 
many  manufactories.  Is  it  an  easy  matter  to  lay  down  rules 
by  which  for  these  men — or  rather  for  their  children — the 
process  of  manufacture  shall  lie  bettered  ?  No  statesman 
has  yet  succeeded  ;  so  the  question  must  needs  be  difficult. 
Yet  this  is  the  question  to  which  our  Socialists,  our 
Anarchists  and  ornr  Nihilists — our  red  Revolutionaries  of 
every  shade — are  with  menace  demanding  a  reply. 


THE  CONSTRUCTION  OF  THE  HONEY-CELL  ; 

OR, 

The  Bee  and  his  D.  P.  W. 
By  a.  Ewbank. 

m. 

Hitherto  we  have  dwelt  entirely  on  the  section  of  the 
honey  cell,  and  we  are  led  to  conclude  that  its  present 
sectional  shape  is  due  to  the  historical  accident  that  the 
bee  set  about  dovetailing  his  cells  before  he  set  about 
giving  them  rectilinear  boundary  lines,  either  to  absorb 
completely  the  waste  spaces  or  to  make  each  wall  serve 
twice.  But  now  if  we  remember  that  a  cell  is  not  an  area, 
but  a  volume,  we  may  instead  of  circles  begin  to  speak  of 
cylinders.  In  fact,  when  an  insect  makes  a  home  for  itself 
or  cradle  or  cocoon  for  its  young  it  naturally  chooses  a 
cylinder.  It  is  (as  a  home)  easy  to  make,  easy  to  enter  or 
leave,  and  easy  to  defend.  A  pair  of  large  nippers  at  the 
entrance  with  the  whole  of  its  vulnerable  body  in  retreat 
behind  gives  as  good  a  strategical  position  as  a  Napoleon  or 
a  Moltke  could  desire.  The  human  species  is  believed 
to  have  a  similar  predilection  for  what  is  round  when  it 
is  bent  on  storing  food.  Thus  preserved  provisions  are  put 
into  round  tins,  pots  or  jars,  and,  on  a  larL'cr  scale,  vats  and 
gas  holders  are  usually  made  with  a  truly  circular  section. 
Thus  we  may  suppos<',  ourselves  to  have  now  watched  in  the 
ca.se  of  the  bee  cell  the  transition  from  a  true  cylinder  to  a 
hexagonal  prism  or  what  is  often  called  a  cylindrical  sur- 
face with  hexagonal  cross-section.  And  had  the  bees  made 
their  section  square  we  should  have  for  the  cell  a  rect- 
angular parallelopiped,  or  a  square  based  prism. 

Fiff  o. 


In  fi'].  6  we  have  a  small  group  of  cells  shown  in 
plan  or  section.  For  convenience  of  language  wo  shall  con- 
sider the  plane  base  of  each  cell  to  be  horizontal,  i.f.,  we 
shall  supp()se  the  cell  walls  to  be  vertical.  If  the  base  is 
mo<lified  and  ceases  to  be  a  plane  area  we  shall  still 
have  the  upper  part  of  the  coll  provided  with  vertical 
walls.     A  cell  with  its  upper  end  open    and  its    hiwer  end 
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dosed  we  may  call  an  erect  cell.  If  the  upper  end  is 
closed  and  the  lower  open  we  may  call  it  an  inverted  cell. 
We  are  not  considering  the  orienlation  (or  position  in  re- 
spect of  direction)  of  any  cell  as  it  actually  exist*;  in 
the   honeycomb.      In   fiff.  2,  we   may  suppose   that   the 

bees  first  built  a  row  of  cells   E,  Y,  Z and  then  a 

second  row  S,  T,  .  .  .  . 

In  fi4j.  r>  we  may  (geometrically)  suppose  any  one  hexagon 
built  and  then  others  built  round  it.  Such  a  group  as  /i</.  5 
denotes  we  may  call  a  layer  of  cells  and  their  plane  bases 
make  one  plane  lamina  of  wax.  Now  instead  of  adding 
on  fresh  erect  cells  so  that  F  E,  L  K,  ...  are  made  to  do 
duty  twice,  we  might  cease  to  extend  this  layer,  but  build 
another  layer  back  to  back  so  that  we  have  a  new  layer  of 
inverted  cells.  This  to  some  extent  saves  material  as  a 
base  does  duty  twice.  But  the  economy  is  not  so  marked 
as  when  every  vertical  wall  does  duty  twice.  If  nature 
had  supplied  bees  with  level  extensive  mahogany  tables  or 
level  slabs  of  rock  or  other  suitable  sites — if  nature  had  put 
these  in  such  places  as  were  sheltered  from  rain  or  from 
wind,  which  means  dust  inconvenient  for  honey,  and  had 
nature  provided  an  absence  of  wandering  dacoits  of  the 
insect,  feathered,  bruin  or  human  species— then  it  is  pro- 
bable that  the  honeycomb  would  consist  of  one  extensive 
layer  of  cells  whose  bases  were  plane  areas,  whose  walls 
were  vertical,  and  whose  openings  were  all  at  the  top. 
But  as  it  is,  bees  like  other  folk,  have  "  criminal  classes" 
to  think  of,  and  as  holes  in  the  roots  of  trees  or  casual 
caves  in  rocks  are  not  generally  of  the  slab-like  shape,  they 
find  it  convenient  to  double  up  their  store  houses  by 
arranging  them  back  to  back.  Thus  in  Jig.  5  we  may  sup- 
pose ourselves  looking  not  only  at  a  layer  of  erect  cells  of 
which  the  diagram  may  give  the  floors,  but  also  at  a 
layer  of  inverted  cells,  of  which  the  diagram  shows  the 
ceilings.  Here  each  individual  cell  has  its  one  companion 
eel!  fastened  ti)  it — back  to  back. 

Fiff  I. 


surfaces  bite  into  each  other.  As  long  as  the  closed 
ends  of  each  layer  are  plane  faces  the  dovetailing  idea 
seems  imperfectly  realised.  That  dovetailing  arrange- 
ment by  which  /?.(/.  2  differs  from  the  original  type  con- 
templated in  Jici.  1  is  an  arrangement  by  which  one  row 
of  cells  is  prevented  from  being  shifted  Ijodily  to  the  right 
hand  or  the  left.  As  accidents  may  happen  to  the  best 
regulated  honeycombs  the  dovetailing  arrangement  of /?^.  2 
is  preferable  to  the  complete  absence  of  dovetailing  as 
shewn  in  fiff.  1,  not  so  much  for  the  geometrical  reason  of 
diminishing  waste  space,  but  engineeringly  for  the  increased 
solidarity  given  to  the  whole  structure.  Therefore  also 
the  bees  on  enqineering  grounds  sought  to  introduce  a 
zig-zag  or  saw-like  arrangement  into  the  closed  ends  of  the 
cells,  so  that  one  under  cell  might  be  jammed  or  wedged 
between  two  or  more  upper  cells,  and  so  the  solidarity  of 
the    whole    honeycomb    be    more  firmly   established. 

To  understand  how  they  came  to  the  new  arrangements 
let  us  consult  fig.  6.  A  B  C  D  is  an  open  rectangle.  It 
may  also  represent  in  elevation  a  rectangular  vessel.  We 
will  call  A  B  the  height  and  B  C  the  breadth  and  thus  the 
length  is  unrepresented  and  indeterminate.  F  bisects 
B  C  and  E  F  C=  90°.  Take  G  B  =  H  C=F  E.  Join  G  E,  E  H 
Then  the  open  rectangle  is  replaced  by  an  open  five- 
sided  figure,  or  the  vessel  acquires  a  two-sided  sloping 
base.  Thus  the  rectangle  is  replaced  by  a  figure  of  equal 
area.  For  we  lose  the  areas  G  B  K,  H.  C  N  and  acquire  as 
much  elsewhere.  Therefore,  the  new  volume  of  the  vessel 
equals  the  old.  In  the  rectangle  however  we  may  chance 
to  economise  perimeter.  Let  B  C  =  46  and  let  F  E  =  x. 
Then  the  perimeter  dispensed  with  is  2x-l-46.  New 
perimeter  added  is  ^\/b^+x-.  There  is  economy  if 
2b+x  >Vb^+x'^  or  ^b>Zx,  as  we  see  on  squaring 
and  simplifying.  Thus  for  small  values  of  x  we  econo- 
material.     If    we    suppose    the  _  value    of    x  to 


mise 


m- 


Fig  2. 


Now  this  back  to  back  arrangement  of  cells  reminds  us 
somewhat  of  the  arrangement  of  ^/.  1.  And  just  as  the 
bees  declined  or  deserted  that  arrangement  for  the  dove- 
tailing arrangement  of  fig.  2  so  they  introduced  a  sort  of 
dovetailing  arrangement  into  the  back-to-back  layers.  In 
fi<l.  5,  P,  Q,  R,  are  the  centres  of  three  contiguous  hexagons. 
The  figure  shows  that  out  of  these  three  hexagons  we 
might  construct  a  new  hexagon  P  A  Q  G  R  C.     Here  each 

original  hexagon  contributes  one-third  part — a  rhombus 

to  the  new  figure.  B,  the  common  point  for  the  three 
original  hexagons,  becomes  (in  plan)  the  centre  of  the  new 
hexagon.  This  new  hexagon  is  the  ceiling  or  closed 
section  of  an  inverted  cell.  Thus  the  walls  of  the  new 
inverted  cell  are  not  the  prolongations  of  walls  of  the 
original  erect  cells.  While  A  B  is  the  wall  in  plan  of 
an  original  cell,  A  P  is  the  wall  in  plan  of  an  inverted 
cell.  The  new  cells  are  in  a  manner  dovetailed  between 
the  old  ones.  But  the  word  dovetailing  means  more 
than  such  a  mere  shifting  of  the  second  layer  as  we  have 
just  contemplated.     Dovetailing  implies  that  two  serrated 


crease  very  slowly  from  zero,  that  is — for  time  is  not  the 
element  we  are  studying — if  we  suppose  x  to  increase  by 
small  equal  increments,  each  increment  gives  us  a  new 
pentagon  whose  perimeter  is  less  than  its  predecessor. 
This  continued  improvement  in  economy  lasts  till  x 
attains  a  certain  value.     Trial  would  show  that  this  value 


of  X  is 


Vf 


If    x   increases  beyond    this    value     the 
Finally   as  x  reaches 


perimeter  begins  again  to  mcrease. 

the  value  —5—  (as  found  above)  the  perimeter  has  regained 

o 

its  initial  value,  viz.,  B  C-f  2  AB.  Similar  remarks  apply 
to  the  vessel  denoted  in  elevation  by  A  B  C  D  or 
A  G  E  H  D.  We  might  therefore  suppose  an  insect 
constructing  a  cell  so  as  to  have  A  G  E  H  D  for  eleva- 
tion. If  it  (or  its  descendants)  gradually  increased  the 
value  of  X,  starting  from  the  value  zero,  they  would 
finally  reach  that  particular  value  which  is  most  eco- 
nomical of  material.     If  then  there  was   no    engineering 
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reason  why  they  should  go  on  increasing  the  slope  of  G  E 
they  might  accept  the   slope    that    gave  the    perimeter 


a  minimum. 


Fig.  6. 
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We  have  dwelt  on  this  case  because  it  helps  to  illustrate 
the  changes  which  the  bees  gradually  introduced  into  the 
honey  cell.  Now  let  us  have  two  such  rectangles  (or  vessels) 
A  C,  C  0.  Back  to  back  with  these  let  us  put  two  other 
vessels  B  C  Y,  Y  C  P.  This  would  be  like  what  we  call 
the  Jiff.  1  arrangement.  There  is  neither  perfect  nor  im- 
perfect dovetailing.  An  imperfect  dovetailing  would  give 
us  the  figure  S  F  V  T.  In  a  perfect  dovetail  we  take  E  H 
half  of  the  base  of  one  vessel  and  R  H  half  the  base  of 
another  vessel.  These  give  us  a  new  base  E  H  R  for  a 
perfectly  dovetail  vessel  S  E  H  R  T.     By  keeping  for  F  E 

the  value  ■   ,—  we  have  effected  the  greatest  possible  saving 

of  material — which,  if  common  mud  is  not  worth  saving,  but 
if  wax  or  other  substance  secreted  or  with  difficulty  col- 
lected, is  worth  saving.  But  we  have  also  obtained  a 
more  stable  architecture  and  this  it  appears  to  us  is  the 
main  object  at  which  the  insect  would  aim.  When  he 
found  that  his  engineering  improvements  were  also  im- 
provements in  economy  he  would  or  might  be  encouraged  to 
persevere  and  perhaps  to  carry  the  modifications  further 
than  on  mere  engineering  grounds  he  would  consider  neces- 
sary. If  the  insects  at  work  on  the  A  F  and  0  V  cells  do- 
<-ifled  to  make  them  protrude  downwards  to  get  a  grip  on  the 
opposite  laj'er,  the  insects  at  work  on  this  opposite  layer 
would  soon  see  the  convenience  of  shifting  their  cells  a 
little.  Otherwise  a  comer  K  E  N  in  the  one  layer  woidd 
give  a  spike  or  re-entering  angle  in  the  opposite  layer  and 
by  avoiding  the  two  appearing  spikes  at  E  and  R  the  op- 
posite cell  would  naturally  slide  into  the  dovetailed 
position. 

We  need  not  suppose  that  these  engineering  ideas  oc- 
curred simultaneously  to  the  whole  body  of  workers. 
Everybody  who  studies  elephants,  horses,  dogs,  parrots, 
canaries,  ants,  or  other  animals  discovers  that  the  iiidivi- 
•luals  of  any  one  species  differ  remarkablj'  among 
themselves  iu  intelligence  to  originate  improvements 
or  in  teachability  to  borrow  them  from  others.  The 
analogy  also  of  the  "  humans"  forbids  us  to  assume  that 
all  bees  always  were  equally  skilful  or  wise.  Many  de- 
finitions have  been  propo.scd  for  man  to  define  his  place 
amon'jT  animals.  I  propose  to  define  him  as  a  tailless  biped 
that  gives  dinner  parties.  Now  among  these  bipeds 
we  see  that  new  ideas  only  occur  to  a  few  select  specimens. 
When  one  of  these  select  specimens  has  formed  a  new  idea 
and  basics  himself  with  tongue  and  antennas  to  com- 
municate the  ideas  to  his  fellows,  we  see  that  they  imme- 
diately put  themselves  into  an  attitude  of  defence  as  if 
instead  of  a  new  idea  it  was  .some  new  missile  that  was 
coming  at  their  heads.  The  idea  when  it  reaches  them 
they  clearly  .see  to  be  impossible  or  if  impossible  very  un- 
desirable. Afterwards  they  accept  the  ideas  and  usually 
consider  that  such  acceptance  has  laid  the  eager  expo- 
nent under  personal  obligations  to  them.  Lastly  the  new 
idea  <;ets  gradually  old  and  becomes  a  truism.  Then  they 
resent  the  suggestion  that  they  were  not  its  adherents 
from  the  first.  This  little  comedy  is  daily  being  enacted 
jimong  small  communities  of  men. 

Similar  argumentative   conflicts    probably  arose  in  the 


early  history  of  the  bees.  We  have  seen  them  first 
dovetail  their  unaltered  circles  and  t/ieii  carry  the  dove- 
tailing further  to  absorb  the  waste  .spaces.  It  is  not  likely 
that  this  further  dovetailing,  involving  as  it  did  a  deser- 
tion of  the  time-honoured — the  "  constitutional  " — circle, 
was  accepted  without  strenuous  opposition.  Probably  some 
conservative  bees  of  hii:h  resppctability  pointed  out  amidst 
the  applausive  buzzing  of  their  party  that  nature  had  pre- 
appointed the  circle  as  the  most  perfect  of  figures  and 
that  to  desert  it  was  treason  and  impiety.  Thus  we 
know  that  when  the  dinner  giving  tailless  bipeds  first 
proposed  to  drive  steamers  across  the  Atlantic  it  was 
pointed  out  by  others  of  this  species  that  if  God 
made  the  wind  to  blow  one  way  and  the  Engineer  drove 
his  steamer  the  other  way  he  was  flying — or  rather  steam- 
ing— straight  in  the  face  of  Providence.  Providential  winds 
however  continue  to  blow  and  the  steamers  work  straight 
through  them,  often  to  the  enhanced  comfort  of  passengers, 
who  in  hot  latitudes  are  wont  to  pray  for  a  stiff  head 
wind.  Well,  the  conservative  bees  entered  their  sorrowful 
protest  against  the  radical  tendencies  of  the  age  to  utilise 
waste  spaces.  But  the  progressive  instincts  carried  the  day 
as  indeed  they  usually  do  even  among  the  tailless  dinner- 
giving  bipeds. 

(To  he  continued.) 

THE  USES  OF  KIESELGUHR. 

[Translated  from  Le  Monde    de  la  Science    et  de  Vlndustrie, 
for  INDIAN  Engineering.] 

On  the  heath  of  Luneburg  in  Hanover,  there  are  to  be 
found  in  several  places,  deposits  of  kieselguhr  or  amorphous 
sileo  in  an  almost  unalloyed  state,  which  have  been  formed 
by  the  remains  of  an  infinity  of  diatoraaceo!.  (These  are 
alguse  and  not  infussoria  as  was  at  first  supposed).  These 
deposits  of  earth  possess  many  important  properties,  which 
render  it  most  valuable  with  regard  to  various  industrial 
applications. 

Kieselguhr  has,  in  the  first  place,  the  power  of  absorbing 
large  quantities  of  liquid  ;  the  fact  of  its  possession  of  this 
property  is  the  reason  it  ij>  so  mucli  employed  in  the  pre- 
paration of  dynamite.  Besides  this,  it  is  a  non-conductor 
of  heat,  and  its  specific  gravity  is  very  small  ;  (one  cubic 
metre,  or  35  cubic  feet,  weighing  from  80  to  165  pounds 
only). 

The  most  extensive  deposits  on  the  heath  of  Luneburg 
are  at  present  in  the  hands  of  the  firm  of  G.  W.  Reye  and 
Son,  of  Haml)urg,  which  firm  also  owns  the  works  of  Neu- 
Ohe  not  far  from  Unterluess,  near  Celle,  and  those  of  Huetzel 
in  the  neighbourhood  of  Soltan  and  Emmingen  on  the  way 
from  Magdeburg  to  Halberstatt.  This  house  gives  in  its 
latest  catalogue  a  list  of  the  various  purposes  for  wliich 
kieselguhr  has  been  used  up  to  the  present  time.  The 
number  and  the  variety  of  these  are  truly  astonishing.  It 
will  be  sufficient  to  notice  here  those  that  come  into  the 
scope  of  our  journal. 

Kieselguhr  is  extensively  employed  in  building.  In  conse- 
quence of  its  non-calorific  conduciibility,  it  forms  an  excellent 
protection  against  botli  the  heat  of  summer  and  the  cold  of 
winter.  It  can  be  used  for  the  protection  of  entire  dwelling 
houses  by  building  double  walls  and  filling  witli  kieselguhr  the 
intervening  spaces,  which  should  be  of  the  width  of  7  centime- 
tres. It  can  he  used  for  the  roof  only  by  covering  it  with  a  pro- 
tecting layer  of  the  earth.  Houses  thus  protected  are  as  suit- 
able in  a  tropical  as  in  a  cold  country.  The  towns  of  Russia 
import  large  quantities  of  kieselguhr  for  building  purposes. 

This  substance  is  also  of  great  value  for  filling  up 
the  spaces  between  planks.  In  the  first  place,  ravages 
of  insects  and  growths  of  fungi,  very  frequent  when 
inferior  materials  are  employed,  are  rendered  impossible  by 
its  use  ;  and  the  cost  of  building  is  considerably  lessened  by 
this  means.  Kieselguhr  serves,  moreover,  as  a  protection 
against  the  heat,  and  by  reason  of  its  absorbing  powers,  does 
not  allow  water  to  penetrate.  It  is  at  present  largely  employ- 
ed in  subterranean  ice-houses,  in  breweries,  and  in  slaughter 
houses  ;  dividing  layers  being  placed  inside  the  walls,  and 
it    is    used  in  the  same  way  for  beer  and  meat  vans. 

On  the  other  hand,  a  great  economy  of  combustibles  may 
be  realised  in  the  heating  of  boilers,  by  covering  them  after 
building,  with  kieselguhr  instead  of  with  clay  or  loam,  sand, 
or  plaster. 
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On  bo«rd  steamers,  tlie  firp-room  is  separated  from  the 
c&bins  of  the  passengers  and  from  tlie  liold  wliero  the  cargo 
is  stored  by  adivisioiv  filled  with  kieselguhr,  dintinishiug  the 
risk  of  fii>j  by  the  incombustibility  of  this  siiicious  earth.  For 
brickwork  ou  ships,  light  artilioial  stones  caual'k  of  rioatiiig 
on  water  are  used,  made  by  kueaiiing  in  wooden  frames,  a 
mixture  of  kieselguhrand  a  little  brick  clay,  which  is  then  dried 
and  burnt  as  ordinary  bricks.  lu  packing  up  articles  of  food, 
■which  must  be  preserved  fr(>sb  during  the  transport  by  sea 
from  country  to  country,  such  as  meat,  vegetables,  and  fruit, 
they  are  placed  in  kieselguhr.  If  despatched  in  tin  boxes. 
these  latter  are  made  slightlv  smaller  than  iho  outer  cases  and 
the  space  l)etween  is  filled  with  keselguhr.  Beer,  mineral 
•waters,  chemicals,  and  essences,  are  sent  out  in  bottles  which 
4»ave  first  been  well  wrapped  in  paper,  and  then  placed  iu 
•kieeelguhr,  so  as  not  to  touch  each  other. 

Mixed  with  kieselguhr.  sulphuric,  nitric  and  muriatic 
acids,  can  be  despatched  as  solid  substances.  This  method  of 
packing  is  suitable  for  sending  by  sea.  Kieselguhr  aV>sorbs 
three  and  four  times  its  own  weiglit  of  sulphuric  acid  at  G6', 
doable  its  weight  of  muriatic  at  20°,  and  of  nitric  acid  at 
36."  Spirits  of  wine  and  petroleum  can  be  solidified  by 
mixing  them  with  the  earth  and  thus  diminishin-.:  the 
risks  of  explosion.  This  application  of  kie.selguhr  would 
also  suggest  certain  advantages  with  regard  to  the  heating  of 
boilers. 

Casks,  barrels  and  hogsheads  can  be  rendered  water  and 
airticlit  (particularly  those  containing  tallow)  by  a  hand- 
fnl  of  Kieselguher  being  rubbed  on  the  parts  where  the  iron 
hoops  are  to  be  fixed  ;  and  at  the  first,  blows  of  the  hammer. 
tlie  hoous  attach  themselves  as  solidly  as  could  be  wished. 

Finally,  kioselguhr  moistened  with  water  will  in  a  few 
instants,  perfectly  cleanse  the  dirtiest  and  most  greasy  glass 
plates  and  dishes.  Bottles  which  have  contained  oils  and 
resin  can  be  cleaned  in  a  very  short  time  by  kieselguhr 
moistened  with  benzoine  or  sulphuric  ether. 

A.   A. 


^hc  ©alettes. 


PUBLIC  WORKS  DEPARTMENT, 

India,  March  26  1887. 

ThB  Governor-Genernl  in  Council  is  pleased  to  order  the  fol- 
lowing appointment.^  and  transfers  :  — 

Colonel  C.  M.  Browne,  R.  B.,  Chief  Engineer,  2n<l  class,  and 
Secretary  t-n  Chief  Commis-^ioner,  Burnish,  to  Bengal,  as  OBiciatiiig 
Chief  En siuf-er  ami  Sfcietary  to  the  Government,  Public  Works 
Department,  Bengal,  rice  Colonel    S.  T.  Trevor,  r.e.,  on   furloush. 

Colonel  J.  P.  Steel,  u.  e.,  Superintending  Eni^iriepr,  lat  class, 
and  Secretary  to  the  Agent,  Governor-Qoneral,  R'ljputana,  Pub- 
lic Work.i  Department,  to  Punjab,  as  Officiating  Chief  Etigineer 
and  Secretary  to  tlip  Government,  Public  Works  Department, 
Punjab,  vice  llolonel  Perkins,  H.  E.,  on  furlough. 

Maj.r  G.  F.  L.  Marahall,  R.  E.,  SuperiutCTiding  Engineer,  2nii 
clafis,  teiupotary  rank,  UnHer-Secretary  to  the  Government  of 
India,  Public  Works  Department,  to  Rajputana,  as  Officiating 
Superintending  Eiii;ineer  and  Secretary  to  the  Agent,  Governor- 
General,  Rajputana,  Public  Works  Department. 

Major  W.  G.  Cumming,  R.  E.,  Superiiitendiuu  Engineer,  Srd 
class,  on  return  from  furlough,  to  Burmah.  as  Officiating  Secretary 
to  Chief  Coraniissioner,  Burmah,  Public  Works  Deparment. 

Colonel  S.  S.  .Jacob,  Bombay  Staff  Corps,  Executive  Engineer, 
Ist  grade,  Rajputana,  employed  under  the  Jevpore  State,  is  ap- 
pointed to  officiate  temporarily  as  Su|ierinten<liiig  Engineer  and 
Secretary  to  the  Agent,  Governor-General,  Rajputana,  Public 
Work-"  liepartmeiit,  iu  addition  to  his  own  duties. 
Central  India. 

Major  H.  H.  Cole,  it.  e..  Executive  Engineer,  Ist  grafle,  is 
temporarily  deputed  to  Gwa'iur  State  for  special  duty,  for  six 
moiitlis. 

Director-OencT'il  of  RtnUwiyn. 

Mr.  .1.  Adam,  .\s8istant  Engineer,  2nd  grade,  is  posted  to  the 
North -Western  Railwav. 

North-  Western  Itaihray. 

Mr.  A.  Morse,  Executive  Eni;ineer,  4th  grade,  temporary  rank, 
U  granted  furlough  for  eii;hteen  months. 

Mysore,  March  19, 1887. 
Mr.  R.  F.    Scaldwell.  Executive   Engineer.   Palace  Division,  is 
granted  privilege  leave  for  3  months,   with    effect  from  the    4th 
February  1887. 

Madras,  March  22, 1887. 
Colonel  H.  R.  Mead,    k.e.,  to  be   Chief   Engineer   for  Irrigation 

ami  Joint  Secretary  t<j   Government,   Public  Works  Deimrtmciit, 

Irritation  Branch. 
The  following  promotions  and  reversions  are  ordered  : — 
Colonel  H.  R.  .Me»d,  u.  K. ,  Su|>eriiiteiiding  Engineer  First  Clas", 

to  be  Chief    E'igir.eer,    Second   Class,  with  effect   from    date  on 


which  Colonel  H.  R.  Mead  assumes  charge — Permanent. 

Lieuteii.mt  Colonel  J.  Pennycuick,  R.  k.,  Chief  Engineer  Second 
Class,  .suo.  pro  ton.  to  be  Siiperiur.enciing  Euiiiiieer,  Third  Cla8.s 
with  elfect  fioiu  ihite  on  which  Colonel  H.  E.  Mead  assumes  charge 
—  Permanent. 

Mr.  .r.  W.  Ran  d all.  Superintending  Engitieer,  Second  Cla.s.s,  to 
be  rtuperinteuiliiig  Ein.'inecr,  First  Class,  with  efl'ect  from  date  on 
which  Colonel  H.  1!.  Mead  iissnnies  charge — Perm.iiient. 

Lieutenant-Colonel  ,1.  Penuycuick.  R.  E.,  Superintending  Entrineer 
Third  Cla.ss  to  be  Supeiintendin^  Eiieineeriug  Second  Cla«.s,  with 
effect  from  date  ou  which  Colonel  U.  R.  Mead  assumes  charge — 
Permanent. 

Mr.  G.  T.  Walch,  Executive  Engineer  First  Grade,  to  be  Super- 
inleuiliMi;  Engineer,  Tiiir.l  Cbiss,  with  effect  from  date  on  which 
Colonel  II.  \l.  Mead  .i.^sumes  charge — Permanent.  Continninii'  as 
Superintending  Engineer,    Second  Class,  teniporarv  rank. 

Colonel  \V.  11.  Burton  ii.  E.,  Su[ii'rinteniling  Engineer  Second 
Class  temporary  lank,  to  be  Superintending  Eniriueer,  Third  Class 
with  effect  from  date  on  which  Colonel  H.  11.  Mead  assumes 
charge — Snb.  jo/'o  tern.' 

Mr.  G.  1).  Wybrow  Executive  Engineer,  Fir.st  Grade  sub  ;oro  toil 
to  be  Executive  Engineer,  First  Grade,  villi  effect  from  date  on 
which  Colonel  H.  li.  Mead  assumes  charge — Pernianent.  Con- 
tinuing as  Su|icrinteiKliiig  Engineer,  Third  Class  temporary  raul*. 
,  Mr.  .1.  Grimes,  Executive  Engineer,  Second  Grade,  snb.  pro  tern, 
to  be  Executive  Engineer.  Second  Grac'e,  with  effect  from  date 
on  whicli  folonel  H.  li.  Me.id  as.-iuines  charge — Permanent. 

Mr..!.  Traill,  Executive  Engineer.  Third  Grade,  sub  pro  tern,  to 
be  Executive  Engineer,  Third  Grade,  with  effect  from  date  on 
which  Colonel  H.  H.  Mead  assumes  charge — Permanent. 

Mr.  C.  n.  B.  BuiUon,  Executive  Engineer,  Fourth  Grade,  sub. 
pro  tern,  to  he  Executive  EiiL'ineer,  Fourth  Grade,  with  effect  from 
date  on  which  Colonel  H.  R   Mead  assumes  chariie — Perniaiienf. 

Major  A.  C.  Smith,  u.  k  ,  SuporintendiuL'  Engineer,  Third  Class, 
sub,  pro  tern,  to  be  Executive  Engineer,  First  Grade,  with  effect 
from  date  on  which  t.'oionel  H.  R.  Mead,  as.-^unies  cliar"e — Per- 
manent. 

Major  D.  Campbell  McNeil,  r.  e.,  Superintendint;  Engineer, 
Third  (Mass,  sub.  joro  tern,,  to  be  Executive  Engineer,  Fir.st  Grade, 
with  effect  from  date  on  which  Colonel  H.  U.  Mead  assumes  chargs 
— Permanent. 

Mr.  J  W.  Martin,  Superintending  Engineer,  Third  CIas.s, 
temporary  rank,  to  be  Executive  Engineer,  First  Grade,  with 
effect  from  date  on  which  Colonel  H.  E.  Mead  assumes  charge- 
Sub,  pro  tern. 

Mr.  J.  J.  Whiteley,  Executive  Engineer,  Fourth  Grade,  tem- 
porary rank,  to  be  A.ssistant  Engineer,  First  Grade,  witli  effect 
from  date  on  which  Colonel  H.  R.  Mead  assumes  charge — Per- 
manent. 

Captain  L.  Langley  u.  k  ,  Executive  Engineer.  Third  Grade,  to 
be  Executive  Engineer,  Second  Grade,  with  effect  from  date  of 
relief  of  Captain  C.  B.  Henderson  r  a., — -Sub  pro  teiii. 

Mr.  A.  S.  Eussell.  Executive  Engineer.  Fourth  Grade,  to  be 
Executive  Engineer,  Third  Grade,  with  effect  from  date  of  relief 
of  Captain  C.  B.  Henderson,  R.  E.,  —pro  tern. 

Mr.  C.  J.  ITssher,  Assistant,  Engineer,  First  Grade,  to  be  Exe- 
cutive Engineer,  Fourth  Grade,  with  effect  from  date  of  relief  of 
Captain  C.  B.  Henderson,  R  e,. — Sub  pro  tern. 

Mr.  J.  J.  Whiteley,  A.ssistant  Eiiirineer,  Fourth  Grade  to  be 
Executive  Engineer,  Fourth  Grade,  with  effect  from  date  of  relief 
of  Captain  C.  B.  Henderson,  R.  E., ^Temporary  rank. 

The  following  posting  is  ordered  :  — 

M.  E.  Ey.  Gopala  Aiyar  Avergal  B.  A.,  A.ssistant  Engineer, 
Third  Grade,  Probationary,  to  the  VI  Circle,  for  duty  in  the 
Madura  Division.     To  join  at  the  public  expense. 

The  following  tr.insfer  is  ordered  :  — 

Mr.  J.  E.,  Paul  Executive  Engineer,  Fourth  Grade,  from  the 
Godavari  Western  Division  to  the  Godavari  Eastern  Division.  To 
join  at  the  jiublic  expense. 

Bombay,  March  24,  1887. 

Lietit-Geu  W.  W.  (iiooiifellow,  c.u.  R.R.,  vacates  lias  ajipoiiitment 
in  the  Public  Works  Dept.  ou  promotion  to  the  rank  of  Lieut.-Gen, 
on  .31st  March  18.S7,  and  his  services  are  replaced  at  the  disposal 
of  Government  in  the  Military  Department  from  1st  April  1887. 

Official  intimation  having  been  received  from  the  Secret.nry  of 
State  for  India  of  Colonel  .1.  LeMesurier's  promotion  to  the  rank 
of  Major-General,  wiLli  effect  from  the  22iid  February  1887,  his 
services  are  replaced  at  the  disposal  of  Government  in  the  Military 
Department,  with  elfect  from  tlie  date  of  his  being  relieved  of 
the  duties  of  Superintending  Engineer  for  Irrigation  in  Sind. 
'  n.  E.  the  Governor  in  Council  is  pleased  to  appoint  Mr.  J.  Tate, 
on  his  return  fiom  furlough,  to  act  as  Ex  Engineer  Hyderabad 
Canals,  vice  Mr.  (i.  N.  U.  Lambert,  appointed  to  act  as  a-Superiu- 
tending  Engineer  for  Irrigation  in  Sind. 

N.  W.  P.  and  Oude,  March  26, 1887. 

Irrigation  Branch. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment, Notification  dated  Kith  March,  1887,  temporarily  promoting 
liira  to  the  rank  of  Superintending  Engineer,  .3rd  class.  Major  F. 
V.  Corbett,  R.E.,  is  appointed  to  the  charge  of  the  3rd  i.;ircle, 
IrriL'ation  Works. 

Mr.  E.  W.  Fj.  Hawkins,  Executive  Engineer,  3rd  grade,  Sub/)ra 
ier/i.,  is  appointed  to  the  charge   of  the  Betwa  Canal  Division,  wee 
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Major  F.  V.  Corbett,  r.e.,  temporarily  promoted  to  Superintend- 
ing Engineer. 

Burma,  March  19, 1887. 

With  reference  to  Burma  Gazette  Notification  dated  the  10th 
March  1887,  Mr.  E.  W.  Gates,  Executive  Engineer,  First  Grade, 
made  over,  and  Mr.  W.  B,  Gilbert,  Executive  Engineer,  Third 
Grade,  substantive  pro  tern.,  received,  charge  of  the  Tharrawaddy 
division  on  the  afternoon  of  the  8th  March  1887. 

Mr.  J.  W.  Buyers,  Superintending  Engineer,  reported  his 
arrival  at  Eaiigoon  on  the  forenoon  of  the  6th  March  1887,  and 
took  over  charge  of  the  office  of  Manager  and  Engin«er-in-Chief 
Burma  State  Bailway,  from  Mr.  H.  M.  Mathews,  c.  i.  E.,  on  the 
afternoon  of  the  16th  idem. 

Mr.  H.  M.  Mathews,  c.i.B.,  Manager  and  Engineer-In-Chief, 
Burma  State  Railway,  is  granted  10  days'  subsidiary  leave,  previ- 
ous to  retirement,  with  effect  from  the  afternoon  of  the  16th  March 
a887. 

.  With  reference  to  Burma  Gazette  Notification  dated  the  2l8t 
February  1887,  Mr.  E.  Ring,  Executive  Engineer,  First  Grade  made 
over,  and  Mr.  E.  W.  Dates,  Executive  Engineer  First  Grade  receiv- 
ed, charge  of  the  Rangoon  division  ou  the  afternoon  of  this  date. 

Mr.  J.  C.  Wyatt,  Evecutive  Engineer,  Fourth  Grade  sub. 
pro  tern.,  Tharrawaddy  Division,  is  granted  36  days'  privilege  leave, 
with  effect  from  the  28th  instant. 

Burma  State  Raihoay. 
With  reference  to  Director-General  of  Railways'  Notification 
elated  the  2nd  February  1887,  Mr.  F.  W.  Roberts,  Assistant 
Engineer,  Second  Grade  reported  his  arrival  in  Rangoon  on  the 
afternoon  of  the  14th  instant  and  is  posted  temporarily  to  the 
"  C  "  Survey  Division,  Toungoo-Mandalay  Extension. 

Bengal,  March  30, 1887. 

Establishment — General, 

Mr.  L.  R.  Roberts,  Inspector  of  Local  Works,iB  the  Burdwan  Divi- 
sion, is  granted  furlough,  for  eight  months,  from  the  22nd  proximo. 

Mr.  A.  E.  Silk,  Assistant  Engineer,  First  Grade,  snh. pro  tern,  is 
confirmed  in  that  grade  with  effect  from  the  6th  of  August  1886. 

Baboo  Krith  Chunder  Chowdry,  Executive  Engineer,  Fourth 
Grade,  sub.  pro  tern,  (on  leave),  reverted  to  Assisistant  Engineer, 
First  Grade,  on  the  1st  of  September  1886. 

Mr.  T.  Beatty,  Executive  Engineer,  Second  Grade,  and  Divisional 
Superintendent  of  Works,  Rajshahye,  is  promoted  to  Executive 
Engineer,  First  (irade,  with  eifect  from  the  25th  September  1886. 

Mr.  T.  M.  L.  Thompson,  Executive  Engineer,  Fourth  Grade  sub. 
pro  tern.,  is  confirmed  in  that  grade,  with  effect  from  the  ii6th 
September  1886. 

Mr.  H.  O.  Walling,  Assistant  Engineer,  First  Grade,sub.pr'o  tern  is 
confirmed  in  that  grade,  with  effect  from  the  17th  of  August  1886. 

Mr.  H.  E.  Pellerean,  Assistant  Engineer,Second  Grads,  is  promo- 
ted to  Assistant-Engineer,  First  Grade  with  effect,  from  the  28th  of 
September  1886. 

Mr.  W.  B.  Bestic,  Executive  Engineer.  Fourth  Grade,  temporary 
rank,  and  Under-Secretary  to  Government,  in  the  Public  Works 
Department,  is  promoted  to  Executive  Engineer,  Fourth  Grade, 
sub.  pro  tern.,  with  effect  fron  the  17th  of  November  1886. 

Mr.  A.  Hayes,  Executive  Engineer,  Third  Grade,  sub.  pro  tern.,  is 
confirmed  in  that  grade,  with  effect  from  the  1st  of  January  1887. 

Mr.  J.R.Swinden,Execi«ive  Engineer,Fourth  Gradc,9ub.  protem., 
is  confirrued  in  that  grade,  with  effect  from  the  let  .January  1887. 

Mr.  J.  A.  Devenish,  Assistunt  Engineer,  First  Grade,  sub.  pro 
tern.,  is  confirmed  in  that  grade,  with  effect  from  the  Ist  of 
January  1887. 

Under  the  powers  vested  in  Iiini  oy  section  123  of  Bengal  Local 
Self-Government  Act  of  1885,  the  Lieutenat-Governor  is  pleased  to 
make  the  following  appointments  to  have  effect  horn  the  1st  of 
April  1887:— 


Mr.  H.  Joll  to  be  Inspector  of  Local  Works  in  the  Patna  Division. 

Mr.  W.  H.  Nightingale  to  be   Inspector  of  Local  Works  in  the 
Bhagulpore  Division. 

Mr.  T.  Beatty  to  be  Inspector  of  Local  Works  in  the  Eajshahy© 
Division. 

Mr.  J.  W.  Johnson  ^n  furlough)  to  be  Inspector  of  Local  Works- 
in  the  Dacca  Division. 

Establishment- Irrigation. 

Mr.  C.  E.  Livesay,  Executive  Engineer,  Second  Grade,  Nuddea 
Rivers  Division,  is  granted  privilege  leave  for  three  mouths,  with, 
effect  from  the  1st  April  1887. 

Mr.  D.  B.  Horn,  Executive  Engineer  of  the  Buxar  Dvvision^ 
is  granted  privilege  leave  for  three  months  from  the  13th  proximo, 
or  such  date  as  he  may  avail  himself  of  it. 

Mr.  J.  R.  Swinden,  Executive  Engineer,  Fourth  Grade,  sub.  pro 
tern,  attached  to  the  Buxar  Division,  is  appointed  to  hold  charge 
of  that  Division  during  the  absence,  on  privilege  leave,  of  Mr. 
D.  B.  Horn,  or  until  further  orders. 

With  reference  to  Bengal  Government  Notification  of  the  Ist 
instant,  Mr.  C.  J.  L.  Middleton,  Executive  Engineer,  Fourth  Grade, 
sub.  pro  tern.,  is  posted  to  the  Pooree  Division,  which  he  joined  on 
the  forenoon  of  the  t5th  instant. 

Punjab,  March  24, 1887. 

Mr.  A.  Grant,  Assistant  Engineer,  1st  grade,  attached  to  the 
Kohat  Division,  North-West  Frontier  Road,  is  allowed  leave,  on 
m.  c,  from  the  25th  December  1886  to  the  15th  January  1887. 

Mr.  J.  M.  Taylor,  Assistant  Engineer,  1st  grade,  sub.  pro 
tern,  the  Patiala-Bhatinda  Railway  Survey,  which  he  joined  on  the 
forenoon  of  the  10th  March  1887. 

Mr.  A.  Grant,  Executive.  Engineer,  3rd  grade,  to  the  Murree 
and  Kohala  Road,  and  received  charge  of  the  Road  on  the  26th 
February. 

Mr.  A.  E.  Orr,  Assistant  Engineer,  2nd  grade,  to  the  Rawul 
Pindi  Provincial  Division,  which  he  joined  on  the  afternoon  of  the 
23rd  February. 

Mr.  T.  E.  Ivens,  Executive  Engineer,  1st  grade,  to  the 
Peshawur  Provincial  Division,  Mr.  Ivens  took  over  charge  of  the 
Division  on  the  25th  idem. 

Lieutenant  H.  C.  I.  Birdwood,  re.,  temporary  Assistant  En- 
gineer, 2nd  grade,  is  posted  to  the  Dera  Ghazi  Khan  Division,, 
which  he  joined  on  the  9th  March  1887. 

Mr.  W.  E.  Muntz,  Assistant  Engineer,  2nd  grade,  is  trans- 
ferred to  Burraah  for  employment  on  Provincial  Works. 


NOTICE. 

WANTED   for  the  Burma  State   Railway,   an   assistant   Car- 
riage   Foreman,    salary   Rs.    170    monthly.     None    need 
apply   who  have  not  been    brought   up   to  the   trade.     Copies  of 
certificates  to  be  sent  with  applications  to  undersigned. 
G.  E.  THOMAS, 

Locomotive  Superintendent, 
Insein,  near  Rangoon.  Burma  State  Railway 


THE   STAR  PRESS, 

19,  Lall  Bazaar  Street,  Calcutta. 

UNDERTAKES 

LETTER  PRESS  &  LITHOGRAPHIC  PRINTING, 

IN  THE  BEST  STILE. 

Every  detail  specially  attended  to  hy 

C.  J.  A.  PRITCHARD,  Manager. 


Sumbhoo     Chunder    Auddy, 
No.  58,  WELLINGTON  STREKT, 
Calcutta. 

Nkw  and  Second-hand 

KNGINEERING  AND  SCIENTIFIC  BOOKS 

In  stock  or  procured  at  lowest  terms. 
Agent  for  the  Sale  of 

INDIAN  ENGINEERING. 

ITE-W  BOOES. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat-  Executive  Engineer, 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
versity.  ■ 

Rules  for  calculating  the  Velocity  and 
Discharge  of  Rivers  and  Open  Canals. 
Re.  1-00. 

A  Treatise  on   Surveying    Instruments 
and   Surveying.     Designed  for  the   use    of 
Kative  Surveyors.     (Oordoo.)     Re.   1-00. 
Apply  to 

The  new  IMPERIAL  PRESS,  Lahore. 


$5-00 


2-50 


TRAUTWINE'S 

ENGINEERING    WORKS 

CIVIL  ENGINEER'S  POCKET-BOOK 

(25th  thousand,  1886,)  revised 
.and  enlarged  ;  866  pages,  morocco 
flaps 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised edition.     1886.     Limpcalf  .. 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2-00 

John   Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  OUDINARY 

IRON    HIGHWAY   BRIDGES. 

lUustr.ited  by  Numerous  Engravings  and  7  Folding 
Plates.  Showing  Bridges  Actually  Constructed  and 
civing  iheir  Dimensions :  also  containing  4'.i  Tables. 
By  J.  A.  L.  WAUUELL,  C.E.,  B.A.Sc,  Ma.E., 
Late  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  Ameriean 
Society  of  Civil   Engineers.    Price,  £4-00. 

JOHN    WILEY     AND    .SONS,    10,    Astor  Place 
Sew  York 


The  engineering  &  MINING  JOURNAL 

SiJBSCKiPTiciN  PiiiCE,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5=208.  =Rs.  14  per  .luuum.  All  payments 
must  be  made  in  advance. 

^Phe  Scientific  Publishing  Co., 

-*-     27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Enr/ineering. 

paTTnt  pocket  slide  rules, 

For  Engrlneerlngr  Oalculations, 

For  giving  at  sight  results  ivhick  ivould  othenvise 
be  only  obtained  by  luorking  tedious  tJtathematicai 
formtiUe. 

Deaigno-I  and  patented  by  LALA  GANGA  RAM, 
A.  M.  1.  C.  E,  M.  I.  ai.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
!  /"No.  1.  —For  Scantlings  of  Timber  in  Be.-iras  and 
Joists,  and  for  Strains  on  Trusses,  Ap- 
plicable to  iill  forms  and   Spans.     Price 

Rs.  ..  ..  le 

No,  2.— For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  .6 

Xo.  3.— For  Strains  on  Girders  (plate,  briced, 
lattice,  warren,  <fec.,  all  form  and  spans); 
Beuriing  and  Hhearing  St'-ains  found 
direct  WITHOUT  CALCULATIONS. 
Bars  requiring  counter-bracing  deter- 
—  V.  mined  at  sight.     Price  Rs.  ..10 

FULL  SET  FOR  Rs.  24. 
Illustrated   Pamphlet   of  Instructions,     shewing 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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RICE  MILL  FOR  SALE  OR  LEASE. 

The  Port  Caxsiko  and  Land  Im- 
PKOVKMNT  Ca,   Ld. 

'T'his  Company  is  desirous  of 

-*■  either  selling  or  leasine  its  Rice  Mill 
iitiiaud  at  Canuiug.  The  Mill  is  the  Lvgest 
iu  Asia,  being  capable  of  tunihig;  mit  daily 
1,000  bagg  of  carf^  or  800  bags  ot  fine  white 
<lree««<i  teble  Rioe.  The  Maehiiierj  is  in  per- 
fect working  order,  having  been  in  work 
■  up  to  Uie  month  of  July  laut,  aiid  oonaiste 
of  aearly  new  Galloway  B»iUr8,  a  pair  of 
Enjriuea  in  excellent  order,  and  all  complete 
appliancea  i>ec*a«ary  for  fanuiiig,  sieving, 
grinding,  and  polishing  opeiations.  Attached 
Go  the  UiU  are  store  and  office  rooms,  and 
two  very  large  godowns  for  storing  .i  large 
quantity  of  Paddy,  Rioe  and  Milling  stuffs. 
The  Mill  is  situated  in  the  midst  of  exten- 
sive paddy  lands,  and  on  the  banks  of  a  river 
where  thousands  of  Paddy  Boats  pass  during 
the  season,  on  their  way  to  the  Paddy 
market.  The  Company  ha*  a  tramway  lead- 
i»g  from  the  Mill  to  the  Canning  Station 
of  the  C.  and  S.  E.  State  Railway,  which 
affords  easy  facilitiea  for  the  conveyance  of  Rice 
to  the  station  and  thence  to  Calcutta. 

The  undersigned  and  the  Company's  Agent 
at  Canning  will  receive  offers,  and  wilt  be 
glad  to  supply  any  other  particulars  which 
may  be  required. 

T^  avid  Qassoonand  f^o., 

Secbetames,  Tbeasubkbs  &  Agents. 
Bombay,  10th  December  1886. 
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OBSON    AND 


CO: 


ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  *  GENERA T,  C0NTRA0T0R3. 


RAILWAY  AND  TRAMWAY 
CARRIAGE    AND    WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRICK 
MANUFACTURERS. 


MA70   ROAS,   LABORE. 
rPhe  Machine  Exchange  Co., 

27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Macbikert  &  Plant  at  Makers'  Prices. 

Factoriet  of  aU  kincU  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
■29  Si  30,  OLIVE  STREET. 

Importers  of 

Metjils,  Hardware,  Paints,  Oils,  Varnishes, 
Porthmd  Cement.  Fire  Clay,  Aaphalte, 
KuKineers',  Smiths'  and  Carpenters'  tools 
and  Rolled  Ir'>n  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks^Teakdoors 
and  windons  made  to  order. 

Avery's  Miniature 

Weiching  Platform  Machines  for  Count- 
ers, from  ioz    to  2501bs. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 

stock. 

Coal   Merchants  and  Contractors, 
Brass  and  Iron  Founders. 


Colliery  at  Seebpore. 

5  miles    from   Aasensole,  E.    I.  Railway, 
connected  Viy  a  Steam  Tram  Line. 

Managins  Proprietor, — 

PURNA   CHUNDER  DAW. 
General  Manager, — 

G.  .STUART  QARDINKH. 


THOMSON  &  MYLNF'S 

PATENT  SUGAR-CANE  MILLS. 

UPWARDS   of     200    De- 
pots in    Bengal,    N.-W. 
P.,  Oudh,  Panjab,    and    Cen- 
tral Provinces. 

For  address  of  nearest  Dep6t  Apply  to — 

fpHOMSON    &  J^YLNE, 

BEHEEA,  E.  I.  R.; 
6,  CoMjrjRciAT,  Biin.DiNGS,  Caioittta  : 
or,  MoBi  Gate,  Delhi. 


N. 


Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

THE  High  Codkt,  and  Secretary  of  various 
Building  Societiks,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  Condy  Chetty  Street,  Madras. 
Agent  for  Indian  Engineering. 


FOR  SALE-IMMEDIATE  DELIVERY. 

Vertical  Boilers    and    Eiigiaes 
by  Shanks. 

4  HP      ft  HP      8  HP     10  HP 
Rs.     1,400      1.600      2,200       2,600 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Rs.     1,225  1,425 

35  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Beams  with    Sharpenwi 
andDriU  ...  Rs.  670  each. 

oaw  Bench 

With  rope  feed  48"  Saw     ...  Rs.  1,250. 

Lucop's  Pulverisers 

With  spare  wearing  parts. 
G  size  L  size 

Rs.     .3,700  Rs.  2,600 

GAP  BED  LATHE,  self-acting,  screw 
cutting,  sliding,  and  surfacing,  with  Dor 
and  Bell  Chuck—  * 

6  inch  X  6  feet      ...  Rs.  500. 
Do.     do.     9  inch  x   1*2  feet     . .    Rs.  800 
"Toughened    steel   TROLLY    WHEELS 
5  6"  gauge  with  axles  and  Pedestals. 
24"  did.  18"  dia. 

Per  set  Rs.  75  Rs.  65 

HARROWER  &  CO., 
Karachi, 


WILLIAMTINGEY&SON, 

LONDON. 


THE 

PHSNIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 
Rs.  6-8   per    brl.   of  4001bs.   gross. 

Sole  Agents  in  India  : 
Q.E0.    J^    DE  PENNING, 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  European  Asylum  Lane, 

CALCUTTA. 


MCCAVIN  SMITH   &  CO.,  (Late  Managers,  AHMUTY  &  GO.) 

HARDWARE    AND    METAL    MERCHANTS, 

AGENTS  AlTD  ZIAFOEITEES 


MACHINERY&.  ENGINEERING  REQUIREMENTS,  including  Asphalte,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 
spx:cz./vi:.    •rxiix.iwxs    roR.    x-^a-uge    q  xt  .A.KrTiTi  jess. 

Sole  Agents  for  DAS  ^  Co.'s  well-known  Locks, 

No.  4,  HASTINaS  stueet. 
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§.oiias. 


t$tnas  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India        ...  Es.  12     ...     Rs.  7     ...     Rs.  4 

Specimen  copy — F'ree ;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Cornhill,  E.G. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME.— LOBSCHER  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 
CHINA    AND  JAPAN. — Lane,  Crawford  &  Co.,     Hong-Kmg 

Shanghai,  and  Tohohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA.— Gordon  &  Gotch,  Melbourne,  Sydney,  and  Brisbane. 


,*?ea[e  of  Charges  for  Jtdutrtisements. 


One  Page. 

Rs.  50 


Half  Page. 
Rs.  30 


Quarter  Page. 

..     Rs.  18     . 


Eighth  Page. 

Rs.  10 


sixteenth   Page. 

.      Rs.  6. 


Double  these  rates  for  outside  front. 

An  allowance  is  made  for  continuous  insertions. 


Owing  to  the  great  and  unexpected  demand  for  our  early 
numbers,  we  regret  that  we  will  not  be  able  to  supply  back  copies, 
and  aubcriftions  cau,  therefore,  only  be  registered  from  the  date  of 
receipt  of  order. 
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^litsiuers  to  C!Irrrr£S|jantients. 

An  Overeer  complains  that  subordinate.^,  particularly  natives, 
are  not  treated  as  liberally  in  the  matter  of  "Leave"  as  En- 
gineers, and  are  subjected  to  hard  treatment  generally. 


lUDIAN  ENGINEERING. 


The  Office  of  Publication  of  SnDian  ©ngineering  is  at  (he  •'  Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

All  communications  should  be  addressed  to  PAT.  DOYLE,  C.E., 
Spenc^s  Hotel,  Calcutta. 

Cheques  and  Postal  Orders  should  be  made  payable  to  the  Chartered 
Mercantile  Bank  of  India,  London,  and  China,  Calcutta. 


SATURDAV,  APRIL  9,  1S87. 


GOVERNMENT  LOANS  TO  MUNICIPALITIES. 

The  expansion  of  local  self-government  in  India  has 
brought  in  its  train  cares  and  responsibilities  which  it 
would  be  idle  to  ignore.  The  demand  for  sanitary  im- 
provements and  for  works  of  public  usefulness  has  forced 
itself  upon  communities  entrusted  with  the  mana>;ement 
of  their  own  affairs,  and  they  could  no  longer  be  post- 
poned to  the  distant  future.  If  the  Press  in  this  country 
is  at  all  an  index  of  public  opinion,  water-supply, 
drainajje,  reclamation,  nay,  even  town  halls  and  places  of 
social  meetings,  are  all  the  rage  now.  With  the  spread  of 
education  among  the  people  they  have  learnt  to  appreciate 
the  advantages  of  such  undertakings,  and  to  recognise 
the  fact  that  if  they  at  all  desire  to  materially  increase  the 
average  duration  of  human  life,  they  must  be  prepared 
to  make  lar<,'e  pecuniary  sacrifices  for  the  attainment  of 
that  object. 

In  England  the  authorities  have,  within  a  comparatively 
short  period,  borrowed  more  than  160  millions  sterling, 
mainly  for  sanitary  purposes,  and  are  "  adding  to  that 
debt  at  a  ratio  which  ranges  between  eight  and  fifteen  mil- 
lions per  annum.  "  Taking  Calcutta  as  a  criterion  in  this 
respect,  it  is  estimated  that  for  the  next  few  years  a  very 
large  capital  will  have  to  be  raised  for  its  requirements,  if 
the  cry  for  sanitation  does  not  end  in  smoke.  Twenty  lakhs 
will  have  to  be  provided  for  its  water  scheme,  "  seven 
lakhs  for  hustee  reclamation  and  other  like  improvements, 
fifty  to  seventy  lakhs  might,  it  is  reckoned,  be  profitably 
laid  out  in  cutting  new  roads  through  crowded  localities 
and  disposing  of  the  improved  frontage.  The  total  further 
capital  requirements  of  the  city  cannot  be  put  much  below 
a  crore  of  rupees."  With  the  amalgamation  of  the 
Suburbs,  which  is  to  be  carried  out  in  the  next  cold 
weather,  probably  a  similar  outlay  will  be  necessary  for 
cleansing  the  Augean  stables  of  the  24-Pergunnahs,  the 
home  of  cholera  and  other  fell  diseases  that  hang  like  an 
incubus  over  the  City  itself  owing  to  its  close  proximity. 

The  question  of  questions,  however,  is  how  are  the  sinews 
or  war  to  be  provided  for  these  schemes,  be  they  large  or 
small,  and  it  is  beginning  to  exercise  the  minds  of  rate- 
payers and  their  representatives  who  clamour  for  their 
adjuncts  of  a  civilized  life.  Up  to  1879  a  law  existed 
that  the  Municipalities  need  not  go  into  the  open  market 
for  loans,  as  Government  was  prepared  to  be  their  lender, 
on  condition  that  the  loan  was  needful  and  expedient 
and  that  their  funds  were  in  a  state  of  solvency.  As  the 
advance  was  made  on  the  securities  of  rates  and  proper- 
ties, Government  could  at  any  moment,  on  the  interest  and 
capital  being  left  in  arrears,  assert  its  rights  and  enter  into 
possession  of  the  properties  mortgaged,  with  the  object 
of  liquidating  its  claim,  just  as  in  an  ordinary  contract  be- 
tween private  parties.  But  in  that  year  a  change  came 
over  the  deliberations  of  our  Councillors,  and  the  policy 
hitherto  pursued  had  to  be  numbered  with  the  institu- 
tions of  the  past.  In  the  Budijet  Resolution  it  was  ob- 
served that  the  sums  thus  disposed  of  were   considerable 
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and  the  Municipalities  should  raise  their  own  loans  in- 
dependent of  official  assistance.  The  reason  is  not  far 
to  seek.  Grovernment  was  anxious  to  be  relieved  of 
financial  cmbarassments,  and  as  this  business  would  add 
to  its  indebtedness,  the  best  way  of  ojetting  over  the  diffi- 
culty was  to  ask  each  Municipality  to  bear  its  own  bur- 
den. 

With  this  new  departure  from  the  usual  course, 
the  troubles  of  the  local  bodies  commenced.  Their 
position  will  best  appear  by  referring  to  the  speech  of  Sir 
Theodore  Hope,  who  was  in  charge  of  the  Bill  to  amend 
the  Local  Authorities  Loan  Act,  1879.  He  said  that  before 
the  new  Act  could  take  etfect  anywhere,  a  further 
special  enactment  would  be  required,  such  enactment 
would,  in  the  case  of  Local  Governments  possessing  them, 
be  one  to  be  passed  by  their  own  legislatures,  if  they 
should  think  it  necessary,  but  in  the  case  of  other  Gov- 
ernments which  did  not  possess  such  legislatures,  any 
enactment  that  might  be  required  would  have  to  be  passed 
in  the  Imperial  Legislative  Council.  The  gist  of  the  Act 
however  was  thus  explained  by  the  mover :  —  "  Through- 
out India,"  he  said,  "  a  very  large  number  of  small  railway 
branches  are  wanted  to  our  great  lines,  and  the  need  of  this 
is  being  constantly  pressed  upon  us  by  local  authorities, 
commercial,  administrative  and  others  with  great  urgency 
At  the  same  time  it  is  quite  obvious  that  we  cannot 
out  of  Imperial  funds  construct  such  branches,  or  give. 
guarantees  to  companies  to  construct  them.  If  such  branch- 
es are  to  be  constructed  at  all,  the  funds  or  guarantees 
must  be  found  in  some  way  totally  distinct  from  those 
of  the  Imperial  Government,  in  fact,  from  sources  which 
lie  to  hand  in  the  local  and  municipal  revenues  of  India. 
At  the  same  time  it  will  be  an  exceedingly  good  test  of 
the  real  necessity  of  any  such  branches  that  such  local 
boards  or  bodies  should  have  to  bear  the  burden  of  their 
construction,  and  I  think  we  shall  thereby  obtain  an  ad- 
ditional safeguard  that  money  will  not  be  thoughtlessly 
thrown  away." 

We  have  advisedly  given  the  above  excerpt  from 
the  speech  of  Sir  Theodore  Hope,  inasmuch  as  on  the 
face  of  it  nothing  could  be  a  fairer  test  of  the  ur- 
gency of  the  works  required,  or  of  the  capabilities  of  local 
bodies  to  manage  their  own  affairs  with  efficiency,  and 
thus  prove  their  claim  to  self-government.  Instead  of 
being  in  the  leading  strings  of  Government  they  are  in 
future  to  have  to  put  their  own  shoulders  to  the  wheel,  and 
with  the  co-operation  of  public-spirited  and  wealthy 
members  of  the  community  be  in  a  position  to  float  any 
scheme  for  the  improvement  of  the  locality  which  the 
general  sense  of  the  rate-payers  may  approve.  But  is  it  so 
in  fact,  and  does  past  experience  teach  us  that  the  time 
has  arrived  when  such  bodies  could  act  independently  of 
Government  and  the  withdrawal  of  all  help  in  the  matter 
of  raising  loans  ?  A  consideration  of  the  subject  will  be 
resumed  in  a  future  issue. 


The  firm  of  Mcwini.  Paielli,  in  (icnoa,  has  just  secured  a  contraot 
from  the  Minister  of  Publii:  Works  to  lay  a  telegraphic  cable  l<etweeu 
Musowah,  Assab,  and  Perim.  It  must  be  laid  in  the  space  of  two 
months,  under  a  heavy  {>enalty  in  the  event  of  iion-fuUilmeut  of  tha 
acipuUted  condition. 


HOW  CONTRACTS  FOR  PUBLIC  WORKS  ARE 
MADE  IX  CHINA. 
In  view  of  the  persistent  importunities  of  foreigners 
desiring  to  improve  their  commercial  relations  with  the 
Chinese,  and  the  sharp  competition  between  the  different 
nationalities,  it  would  be  strange  if  the  Imperial  officials,, 
who  have  orders  to  give  out,  did  not  take  advantage  of 
their  position  to  buy  as  cheaply  as  possible. 

Europeans  or  Americans  would  not  be  slow  to  do  this 
under  similar  circumstances,  and  they  cannot  wonder  that 
their  Mongolian  friends  who,  though  behindhand  in 
some  respects,  are  certainly  not  so  in  craftiness,  should 
do  the  same  whenever  they  have  the  chance. 

But  the  Chinese  appear  to  du  something  more  than 
this.  They  "  out-herod  Herod."  They  do  on  behalf  of 
their  Government,  which  we  believe  is  recognised  as  a 
respectable  one,  things  which  would  in  Europe  be  consi- 
dered "  shady,  "  if  done  even  by  a  second  or  third-rate 
private  firm. 

This  is  what  has  recently  happened  at  Port  Arthur,  (or 
Lui  Shun  Kow,)  a  port  situated  at  the  entrance  to 
the  Gulf  of  Pechili  on  which  is  situated  the  city  of 
Tientsin,  and  not  far  from  which  is  the  metropolis  of 
Pekin. 

It  was  decided  some  seven  years  since  that  Port  Arthur 
was  the  proper   place  for  the  construction  of  a  dock,  the 
first,  one,  indeed  worthy  of  the  name  which    the  Chinese 
have  ever  yet  undertaken  to  provide  themselves  with.   The 
dock  was  to  be  mainly  for  the  accommodation  of  the  Impe- 
rial Chinese  navy,  and  therefore  it  must  necessarily  be  deep 
enough  to   admit   of  very  large  vessels.     It  must  also  be 
sufficiently  defended  from  external  attack,   and   must   be 
provided  with  workshops,   magazines,   and  all  customary 
appliances.     A   M.  Von   Hannekin,  a  German  Engineer, 
was   chosen    to   direct    the  work  ;  and  under  his  manage- 
ment a  good  deal  of  it  was  soon  successfully   carried   out. 
As   regards   the    Harbour  works,   however,  tlie   Chinese 
seem   from   the   first  to   have  kept   the   construction  of 
these  in  their  own  hands.     They   entrusted    the   making 
of  a  dam    to   one  Hwang  Taoutai,  who  undertook  to  do 
it  for  6,000  taels.     He  made  it  of  mud   which    did   not 
answer   and   before   it   was  finally  accomplished  in  some 
other  way  it  had  cost   30,000   taels.  Hwang  was  got   rid 
of.     His  successor  Yuen  Taoutai  employed  some  Chinese 
contractors,  who  did  very  well  as  regards  excavating  work, 
but  whose  retaining  walls  began  to  slip  all  ways  as  soon 
as  they  were  built.     This  experience  sickened  the  author- 
ities of  native  engineering,  and    they  determined  to  con- 
sult   a    compotuut    German    Engineer.     He  revised    the 
original    plans,  and  in    consultation    with    his    employers. 
made  new   ones  for   the   embankments   of    the    Eastern 
basin,  the  sheds  and  the  workshops.     New  contracts  were 
entered  into,  and  all  was  arranged  for  proceeding  under  the 
direction  of  the  Engineer  referred   to.     But  just  at  that 
time  a  French  syndicate  represented  by  M.  Thfevenet  ap- 
peared at  Tientsin.     The  Chinese  naval  authorities    took 
it  into  their  heads  to  submit  the  plans  of  the  German  to 
the  Frenchman.  The  latter,  as  might  have  been  expected, 
reported    unfavorably  of  his  rival's  scheme,  and  offisred  to 
make  plans  of  his  own  and  tender  for  the  execution  of  the 
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work.  At  the  suggestion  of  the  Commissioner  of  Cus- 
toms (a  foreigner)  the  French  plans  were  then  submitted 
to  the  German  Engineer,  who  pointed  out  several 
serious  errors.  The  authorities  were  puzzled  to  know 
what  to  do,  as  they  had  themselves  no  knowledge  to 
enable  them  to  decide  between  the  contending  parties. 
So  they  called  in  an  experienced  English  Engineer.  After 
careful  examination,  he  thoroughly  endorsed  the  German 
scheme,  which  he  said  embodied  the  best  European 
practice  of  the  day.  In  the  French  scheme  he  [showed 
that  there  were  several  errors  of  judgment  of  a  most  glar- 
ing kind. 

The  English  Engineer  was  then  requested  to  make 
a  tender  for  doing  the  works  on  the  German  plans  which 
he  had  approved,  and  this  he  eventually  did  ;  the  price 
quoted  being  1,300,000  taels. 

The  plans  and  tenders  being  given  up  to  the  author- 
ities for  their  consideration  were  immediately  handed 
over  by  them  to  the  French  syndicate  with  a  request 
that  they  would  make  a  lower  offer.  This  they  eagerly 
did,  1,150,000  taels  being  their  amended  price,  on  con- 
dition no  further  showing  to  competitors  should  take 
place.  This  was  given  (and  here  they  showed  great 
cunning.) 

The  Chinese  having  got  all  they  could,  readily 
agreed,  and  the  Frenchmen  got  the  contract,  on  plans 
which  their  competitors  had  made  and  they  themselves 
had  condemned !  In  one  respect,  however,  the  French 
tender  was  quite  original.  It  stipulated  that  there 
should  be  no  supervision  over  their  work,  except  by  the 
Taoutais  themselves.  The  English  Engineer  on  the 
contrary  had  stipulated  that  all  his  work  should  be  sub- 
jected to  the  inspection  of  a  fully  qualified  Engineer  as 
is  always  usual  in  Europe. 

So  ends  this  curious  story  of  a  contract  with  the 
Chinese. 


THE  RELATIVE  VALUE   OF  THE  INSTRUCTION 

GIVEN  IN  THE  INDIAN  ENGINEERING 

COLLEGES. 

In  our  issue  of  the  26th  March  we  furnished  a  "  note  " 
giving  the  results  of  the  recent  examinations  for  both  Col- 
lage Diplomas  and  University  Degrees  in  Engineering  at 
Madras.  It  will  be  seen  that  of  the  eight  students  who 
qualified  for  the  certificate  of  Assistant  Engineer  four 
possessed  the  University  degree  of  B.  A.,  and  of  the 
six  who  obtained  the  degree  of  Bachelor  of  Civil  En- 
gineering four  were  also  Graduates  in  Arts.  Moreover, 
the  First  in  Arts  Examination  is  an  indispensable  quali- 
fication for  entrance  into  the  Engineer  Department  of 
the  Madras  College  of  Engineering,  and  even  with  it  the 
candidates  for  admission  are  subjected  to  a  still  further 
test  in  a  competitive  examination,  from  which  the  success- 
ful candidates  are  selected  in  order  of  merit  to  fill  the 
vacancies  in  the  junior  class. 

Under  these  facts  we  were  not  a  little  surprised  on  read- 
ing in  the  last  Annual  Report  of  the  Director  of  Public 
Instniction  in  Bengal  these  remarks  on  the  question 
of  maintaining  University  control  over  the  Seebpore  En- 
gineering College.     Sir  A.  Croft  says  : — 


The  University  is  of  necessity  a  slow-moving  body,  and 
on  that  and  other  grounds,  both  the  authorities  of  the 
College  and  its  critics  would  probably  be  glad  to  see  it 
dissociated  from  University  control  ;  the  certificates  being 
awarded  to  successful  students  by  the  Principsl  after  a 
College  examination,  as  I  understand  is  the  practice  at 
Madras.  There  is  no  doubt  that  in  this  way  the  course 
of  study  could  be  modified  from  time  to  time  with  perfect 
ease,  as  circumstances  might  require  ;  the  course  would 
become  more  elastic ;  and  further,  there  would  cease  to 
be  any  ground  for  the  complaint  of  arbitrary  and  fluctuat- 
ing tests  being  applied  to,  the  students.  Still,  its  con- 
nexion with  the  University  gives  a  recognised  position  to 
the  College  and  the  students  trained  in  it,  and  at  any  rate 
it  secures  the  course  of  study  from  violent  or  unnecessary 
changes. 

Neither  tlie  Poena  norths  Madras  College  is  "dis- 
sociated from  University  control,"  and  we  cannot  see  why 
the  severance  should  be  made  in  Calcutta.  Roorkee  it 
is  true  is  outside  "  University  regulations, "  but  the 
circumstances  of  its  foundation  and  constitution  are 
exceptional.  It  is,  we  are  aware,  affiliated  to  the 
Calcutta  University,  but  this  is  only  a  nominal  connection. 
As  far  as  we  can  see,  the  remarks  of  the  Director  are 
intended  to  imply  that  in  the  Madras  College  a  Certificate 
of  Qualification  in  Engineering  may  be  obtainetl  by 
those  who  complete  the  prescribed  curriculum  in  En- 
gineering by  passing  the  College  Final  Examination,  and 
that  the  same  rule  does  not  hold  at  Seebpore.  But  this 
is  only  an  apparent  hardship  as  far  as  the  latter  institu- 
tion is  concerned.  Its  standard  of  admission  is  com- 
paratively low,  being  only  the  Entrance  Examination  of 
the  Calcutta  University,  which  enables  the  student  to 
become  a  "  Licentiate  of  Engineering, "  which  is  not 
possible  in  Madras,  where  the  University  confers  no 
License  but  a  Degree  which  is  looked  upon  in  the  light 
of  a  "  Honour "  to  the  College  "  Pass.  "  The  Poona 
College  of  Science,  which  is  the  Engineering  School  of 
Western  India,  course  is,  we  believe,  somewhat  similar 
to  that  of  Seebpore,  and,  therefore,  we  think,  that  a  com- 
parison should  be  made  with  Bombay  and  not 
Madras. 

We  are  disposed,  however,  to  sympathise  with  the 
grievance  of  Seebpore  regarding  "  the  capricious 
character  of  the  University  examinations,  and  the 
arbitrary  and  uncertain  nature  of  their  results.  It  is 
alleged  that  a  class  will,  year  after  year,  with  a  series 
of  different  examiners,  pass  well  and  creditably  in  a 
certain  subject;  and  then,  suddenly,  a  new  examiner 
being  appointed,  the  same  class  of  pupils,  having' 
received  the  same  preliminary  training,  and  having  been 
taught  for  the  same  time  by  the  same  professors,  will 
all,  or  nearly  all,  be  plucked  in  that  subject. " 

For  this  there  is  no  remedy,  unless  it  raises  its  admis- 
sion  test  and  adopts  its  own  "  Pass  "  examination  like 
Roorkee  and  Madras  and  gets  Government  to  similarly  re-; 
cognize  the  Diplomas  thus  conferred.  In  this  case,  the 
admirable  system  of  appointing  a  standing  Board  of 
Examiners,  to  secure  uniformity,  as  in  Madras,  might  be 
followed  with  advantage  at  Seebpore. 
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ilotcs  anil  Comments. 

<^  

Engineering  Scholarships. — The  Mysore  Grovern- 
ment  offer  two  vacant  Engineering  Scholarships  of  Rs.  25 
a  month  each,  tenable  at  Poona  or  Madras  for  the  period 
necessary  to  qualify  for  a  degree  in  Engineering,  to  na- 
tives, but  preference  will  be  given  to  Graduates  in  Arts 
from  the  Mysore  country. 

Stone  Carving  par  excbllsxce. — No  one  who  has 
visited  the  great  Mosque  at  Adoni  in  the  Bellary  district 
of  the  Madras  Presidency  can  forget  the  ponderous  chain 
hanging  from  a  corner  of  its  front,  each  link  of  which  is 
formed  of  stone.  The  art  must  have  attained  wondrous 
perfection  here,  it  being  difficult  to  realise  how  the  links 
could  have  been  got  one  into  another,  so  as  to  form  a 
chain  which  was  to  stretch  across. 

Frontier  Railways  Gup. — A  correspondent  writes  : 
— We  had  General  Chesney  up  this  way  a  few  days 
ago  on  his  way  to  Quetta.  The  Duke  and  Duchess  of 
Connaught  left  via  the  S.  P.  line  on  the  27th  March. 
The  D.  G.  R.,  Mr.  Molesworth,  and  Mr.  Williams  (Ac- 
counts Branch)  are  sitting  in  Committee  on  the  S.  P. 
line  at  Quetta.  Nothing  has  transpired,  however,  as  to 
what  they  are  investigating;  in  particular. 

Indian  Railways  as  an  Invest.ment. — Mr.  Holt 
Hallett,  in  his  lecture  on  Indian  railway  construction, 
shows  that  even  with  the  loss  of  exchange,  the  Indian 
railways — half  of  which  were  not  in  existence  in  1874,  and 
one-fourth  not  in  1880,  and  many  of  which  are  yet  far 
from  completed — are  already  paying  only  01  per  cent. 
less  interest  than  those  of  the  United  States,  which  have 
earned  the  highest  average  dividend  in  the  world. 

The  Viceroy  at  the  Gunduck  Bridge. — On  the 
occasion  of  the  ceremonial  opening  of  the  Railway  Bridge 
over  the  River  Gunduck  His  Excellency  the  Viceroy 
declared  that,  among  the  many  benefits  conferred  on 
India  by  British  rule,  few  will  be  able  to  compare  with 
those  great  arterial  lines  of  communication  which,  during 
the  currency  of  Her  Majesty's  reign,  have  been  laid  down 
from  one  end  of  the  Peninsula  to  the  other,  because, 
after  all,  it  is  the  public  at  large,  the  great  masses  of 
the  Indian  people,  whose  interests,  both  personal  and 
commercial,  are  subserved  by  these  undertakings. 

RooRKEE  Final  Examination. — For  the  second  time, 
we  think,  in  the  history  of  the  Thomason  College,  a  native 
heads  the  List,  but  with  G9  per  cent,  of  marks,  and  only 
one  subject  prize,  that  for  Drawing.  We  observe  that  the 
Engineering  Design,  Mathematics,  Civil  Engineering,  Sur- 
veying, and  Experimental  Science  Prizes  are  taken  by 
different  students,  while  the  Photography  Prize  is  taken  by 
Schiieneman,  who  obtains  the  Surveying  Prize,  and 
stands  second  on  the  List  with  Go  per  cent,  of  marks,  being 
tied  with  Bhupat  Rai,  a  native  student,  who  carries  off  the 
Cautley  Medal  for  Mathematics. 

The  Bangalore  Water-Supply.— The  calamity  of  a 
scarcity  of  water  is  ever  recurring  in  this  the  second  City 
of  Southern  India,  and  the  only  radical  remedy  is  that 
suggested  by  Colonel  MuUins— m..  Distillation.  He 
says  that  water  of  unexceptionable  quality  is  probably 
obtained  at  Bangalore  only  by  distillation.  It  has  been 
ascertained  that  the  best  known  apparatus  for  this  pur- 
pose is  the  Normandy  Company's  condenser,  which  is 
that  recently  introduced  for  the  Government  water-supply 
at  Aden.  The  Normandy  condenser  produces  pure,  cold, 
palatable  and  well  arated  water. 


Benighted — beyond  doubt  ! — The  Municipal  area  of 
the  City  of  Madras  spi'eads  now  over  an  area  of  27  squai'e 
miles,  and  the  value  of  the  ent;ineeriug  works  to  be 
maintained  within  said  limits  exceeds  2J  lakhs  of  rupees 
per  annum.  Still  some  of  the  Commissioners  appear  to 
think  that  the  only  one  Assistant  Engineer  is  one  too 
much.  We  agree  with  Mr.  Jones  (the  Municipal  Engi- 
neer) that  the  truest  economy  would  be  to  increase 
his  staff;  that,  instead  of  taking  away  the  Assistant 
Engineer,  the  interests  of  the  Commissioners  would  be 
more  economically  served  by  appointing  an  additional 
Assistant  Engineer. 

Boyce's  Automatic  Safety  Covering. — We  are  aware 
of  inan\-  devices  protective  of  goods  conveyed  in  open  trucks 
and  cargo  boats  during  the  inclement  weather  in  tropi- 
cal and  other  countries,  but  none  that  enjoys  the  advan- 
tages claimed  for  "  Boyce's  Automatic  Safety  Covering." 
While  combining  economj'  \vith  efficiency  it  possesses 
arrangement  of  parts  so  simple  and  at  the  same  time  so 
effective  that  we  have  no  hesitation  in  pronouncing  it  the 
best  of  its  kind  we  have  yet  seen.  To  railway  companies 
here  and  elsewhere  and  cargo  boat  owners  this  invention 
would  be  found  invaluable,  as,  apart  from  the  safety  ensur- 
able  to  goods  and  cargo  under  the  arrangement  and  other 
economical  considerations,  the  claim  for  damages  against 
owners  and  companies  arising  from  less  efficient  or  defec- 
tive conditions  would  he  reduced  to  nil. 

Dehra  Dun  Railway. — Mr.  E.  L.  Hunt,  Executive  En- 
gineer, has  submitted  his  reports,  plans  and  estimates  to 
the  Local  Government,  and  takes  18  months'  furlough  from 
the  9th  April.  It  is  believed  thathe  has  reported  in  favour 
of  the  line  surveyed  in  1884  by  the  local  promoters,  with 
amendments  chiefly  suggested  by  them,  as  against  the  al- 
ternative routes  which  he  was  directed  by  Government  to 
examine.  He  has  prepared  complete  estimates  of  the 
cost  of  both  lines,  and  it  is  hoped  that  his  revision  of  the 
promoters'  estimate  of  their  proposed  line  will  not  show 
much  excess  over  their  figure,  although  it  was  from  dis- 
trust of  the  privately  prepared  estimate  that  the  Local 
Government,  at  the  request  of  the  Government  of  India, 
undertook  to  prepare  a  fresh  project.  Mr.  Hunt  was  not 
called  upon  to  deal  with  the  questions  of  probable  reve- 
nue and  working  expenses,  and  the  battle  regarding  the 
latter  remains  to  be  fought  out. 

Town  Refuse. — Dr.  Hampshire,  of  Penang,  has  raised 
the  question  of  the  advisability  of  utilising  town  refuse 
for  raising  low-lying  laud,  a  system  which,  under  certain 
conditions,  lies  open  to  objection.  The  subject  is  one 
of  pressing  importance  in  many  large  towns  in  the  East, 
and  the  inexpensiveness  of  this  method  of  reclaiming 
marshy  ground  and  filling  in  low-lying  land  forms  a 
strong  recommendation  in  its  favour,  when  sanitary 
reasons  are  duly  borne  in  mind  especially  as  carried  out  in 
the  tropics.  The  worst  nuisance  arising  from  this  system 
of  disposing  of  town  refuse  seems  to  be  flies.  These  pests, 
however,  only  act  as  a  temporary  inconvenience,  and  can 
be  kept  within  due  bounds  by  adequate  arrangements 
readily  admitting  of  remedying  it  when  once  judiciously 
applied.  The  harmlcssness  of  this  system  of  utilising 
town  refuse,  however,  wholly  depends  upon  the  burning 
operations,  which  are  an  essential  feature  of  Dr.  Hamp- 
shire's proposal. 

The  Madras  Railway  Engineering  Staff.— The 
Committee  appointed  by  the  Directors  of  the  Madras 
Railway  and  by  the  State  to  inquire  into  the  working  of 
the  Company's  Indian  Administration,  in  view  to  reduc- 
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tion  in  expenditure  being  carried  out,  have  almost  com- 
pleted their  labours.  So  far  as  the  Committee  are  con- 
rcerned,  it  is  whispered  that  they  have  already  come  to 
a,  decision  that  under  no  circumstances  could  the  numer- 
ical strength  of  the  Engineering  staff  of  the  Madras 
Railway  be  reduced  ;  for,  as  it  stands,  the  provision  for 
contingencies,  such  as  illness,  departure  of  officers  on 
leave,  &c.,  is  scarcely  adequate.  As  to  curtailment  of  sa- 
laries in  this  branch  of  the  Executive,  it  is  opined  that 
such  reduction  of  salary  would  only  drive  away  some  of 
its  best  men,  and  deprive  the  Company  of  the  ability 
and  experience  absolutely  necessary  for  the  maintenance 
of  such  a  large  undertaking  as  the  Madras  Railway  and 
the  execution  of  large  and  important  works  connected 
therewith. 

The  Commercial  Union  Assurance  Company,  Limit- 
ed.— The  twenty-fifth  annual  report  of  the  above  Com- 
pany states  that  from  the  profits  of  the  Fire  Department 
the  sum  of  £20,000  has  been  carried  to  profit  and  loss 
and  that,  after  providing  for  outstanding  losses,  the  Fire 
Fund  stood  at  £581,059,  as  against  £.56.3,070  at  the  same 
time  last  year.  In  the  Life  Department  the  new  business 
consisted  of  56.3  policies,  assuring  £411,920,  and  the  new 
premiums  amounted  to  £13,844.  The  fifth  quinquennial 
valuation,  with  a  view  to  the  distribution  of  profits,  will 
be  made  at  the  close  of  the  present  year.  From  the  pro- 
fits of  the  Marine  Department  the  sum  of  £-30,000  has 
been  carried  to  profit  and  loss,  and  after  providing  for 
outstanding  losses  the  Marine  Fund  stood  at  £252,754. 
The  profit  and  loss  account  has  been  closed  with  a  balance 
of  £49,836,  carried  forward,  and  out  of  that  amount  the 
Directors  recommend  the  payment  of  a  dividend  at  15 
per  cent,  (free  of  income-tax)  making  20  per  cent,  for  the 
year  inclusive  of  the  interim  dividend  paid  in  September 
last. 

The  Bengal-Nagpur  Railway  Chief  Engineer- 
ship. — Having  already  informed  our  readers  that  the  se- 
lection about  to  be  made  would  be  a  surprise  to  many,  we 
are  disposed  to  believe  that  the  Pioneer's  announcement 
that  Mr.  T.  R.  Wynne  is  to  be  Chief  of  the  Nagpur-Ben- 
gal  Line  has  some  foundation.  But  the  appointment  is  one 
of  the  most  injudicious  jobs  we  have  seen  for  a  long  time. 
Mr.  Wynne  is  a  Cooper's  Hill  man,  aged  34,  with  only 
10  years'  experience  in  the  Profession  and  an  Executive 
Engineer,  3rd  grade  !  He  has  done  much  in  carrying  out 
other  men's  designs  to  order,  but  beyond  this  he  is  absolute- 
ly untried.  Is  this  the  result  of  a  4  per  cent,  guarantee  ? 
It  would  seem  that  the  Directors  expect  no  more  and  have 
thus  allowed  an  anomaly.  Mr.  Wynne  has  been  for  the  last 
2  years  at  home  studying  law,  which,  together  with  the 
management  of  a  theatrical  company  in  his  leisure  hours, 
is  not  quite  the  line  to  fit  him  for  such  a  post.  We  have  no 
end  of  men  now  waiting  for  new  work,  and  this  line  absorbs 
what  would  have  given  three  good  changes  for  our  spare 
Superintending  Engineers  and  Executive  Engineers. 

Testing  the  Gunduck  Bridge. — The  Gunduck 
Bridge  was  duly  tested  by  Mr.  W.  H.  Bennet,  Deputy 
Consulting  Engineer  to  the  Government  of  India,  with  the 
aid  and  in  the  presence  of  many  of  the  Tirhoot  State  Rail- 
way Engineers,  on  the  25th  March.  The  result  of  these  tests 
has  been  most  satisfactory  to  all  concerned.  The  maximum 
deflection  of  any  of  the  girders,  when  under  a  load  of  three 
of  the  heaviest  metre-gauge  engines  and  ton  loaded  wag- 
gons, was  one-and-a-quarter  inches,  and  the  maximum  oscil- 
lation of  the  top  boom,  when  the  above  train  was  passing 


over  the  girders  at  a  speed  of  20  miles  an  hour,  was  five- 
eighths  of  an  inch.  One  very  noticeable  feature  in  the 
testing  was  the  use  of  water  as  a  means  of  noting  the 
deflection.  A  gaspipe  was  laid  the  whole  length  of  the 
bridge  on  both  sides,  connected  to  tanks  at  the  east 
abutment  and  fitted  with  stand  pipes  and  gauge  glasses 
at  the  two  points  on  each  girder^f  The  level  of  the  water 
in  the  gauge  glasses  was  read  on  a  scale  attached  to 
them,  both  before  and  at  the  time  when  the  full  weight 
of  the  train  was  bearing  on  the  span.  The  use  of  levels, 
however,  was  found  necessary  for  the  speed  test,  as  the 
movement  of  the  train  set  up  a  wave  motion  in  the  water 
which  made  the  readings  untrustworthy. 

The  Bolan  Railway. — The  Bolan  Railway  has  been 
opened  for  goods  traffic  to  Quetta,  but  the  opening  for 
passengers  has  been  delayed  owing  to  insufficient  passen- 
ger rolling-stock  on  the  metre  gauge  section.  It  is  also  in- 
tended to  fix  vacuum  brakes  on  all  passenger  vehicles.  This 
is  a  most  necessary  precaution.  An  accident  took  place  on 
the  29th  March  last  that  would  never  have  happened 
had  these  brakes  been  in  use.  Two  trucks  were  cut  off 
a  ballast  train  in  a  station,  through  siding  on  the 
metre  gauge  line  which  is  on  a  grade  of  1  in  30,  while  the 
engine  was  required  to  water.  The  "sprags"  to  fasten  the 
wheels  were  either  not  used  on  this  occasion  or  slipped 
out  and  the  wagons  got  away.  The  engine  was  in  the  way 
and  the  driver  seeing  the  wagons  coming  at  him  ran 
away  from  them,  hoping  to  gradually  stop  them  by 
coupling  on  while  in  motion  and  using  the  engine  brakes. 
A  very  high  speed,  however,  was  got  up  before  this  could 
be  done  and  a  derailment  occurred  near  a  catch  siding,  re- 
sulting in  rather  a  bad  accident.  It  is  needless  to  state 
that  had  either  the  Westinghouse  or  vacuum  brake  been 
in  use  this  would  not  have  occurred.  The  train  which  took 
up  the  Duke  and  Duchess  of  Connaught  was  provided 
with  the  latter,  and  previous  to  taking  them  up  was  tried 
with  the  utmost  success.  Perhaps  they  will  be  speedily 
adopted  now  for  ordinary  use. 

The  Great  Railway  Engineering  Feat.— Some 
of  our  readers,  who  read  the  remarks  of  the  Pioneer 
on  the  bridge  which  has  lately  been  opened  at  Chupper 
on  the  Sind-Pishin  Railway,  will  be  surprised  to  learn 
that  the  bridge  consists  merely  of  one  span  of  150 
feet  and  seven  spans  of  40  feet  girders,  and  is  thus  under 
500  feet  in  length.  The  foundations  were  dry  and  excep- 
tionally easy,  as  rock  is  found  directly  on  the  surface.  As 
to  the  height,  we  believe  one  of  the  piers  is  somewhat 
more  than  sixty  feet  high,  but  the  other  piers  and  both 
abutments  are  very  much  less  in  height.  Some  difficulty 
would  no  doubt  be  experienced  in  lifting  the  150  feet 
girders,  as  the  nullah  in  the  centre  of  the  large  span  is  at 
a  great  depth,  some  250  feet  below  girder  bed  level.  The 
launching  of  a  girder  of  this  size,  however,  though  no 
doubt  requiring  much  care  and  forethought,  can  hardly  be 
considered  an  operation  of  great  magnitude.  We  do  not 
wish  to  underrate  the  bridge.  The  work  is  no  doubt 
one  of  considerable  importance,  but  the  phrases  "  skilful 
piece  of  engineering"  and  "  greatest  railway  engineering 
feat"  which  meet  one's  eye  in  the  Pioneer's  article  are 
quite  out  of  place  and  applicable  neither  to  the  bridge 
nor  to  the  Sind-Pishin  Railway.  The  truth  is  that  there 
are  no  great  engineering  feats  on  the  Sind-Pishin  Railway. 
The  work  is  very  heavy  throughout,  but  there  is  no  really 
long  tunnel  or  even  one  of  those  large  bridges  (of  half  a 
mile  in  length  and  upwards)  which  are  found  on  nearly 
every  Indian  railway. 
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Mr.  Frasklis  Prkstaok,  Chairman  of  the  D.  H.  R.,  has 
returned  to  Darjeeling  after  a  short  tour  in  Ceylon. 

The  replacement  of  the  pirders  of  the  Choral  Bridge,  No.  3, 
between  Mhow  and  Kalakoond,  was  completed  on  the  28th  March. 

It  is  understood  that,  by  the  end  of  the  present  tinancial  year,  the 
Hooghly  Bridge  will  be  free  from  debt  and  have  paid  for  itself. 

The  last  Bombay  Oovernnicnt  Gazette  contains  a  valedictory  notice 
of  Lieutenant-General  W.  W.  Goodfellow's  services,  on  his  retire- 
ment. 

The  report  of  the  Managing  Agents  of  the  Baragunda  Copper 
Company  for  the  year  1886  is  considered  by  some  as  generally 
disconraging. 

There  is  no  Government,  order  whatever  against  any  of  its 
servants  being  connected  with  a  literary  publication  ;  nor  indeed 
irith  any  other  publication. 

A  MOVEMENT  is  on  foot  for  the  construction  of  240  miles  of  rail- 
•war  necessary  to  connect  Pali,  on  the  Rajputana  State  Railway, 
with  Hyderabad  iti  Sind,  vul  Uraarkot. 

The  project  of  the  spinning  ami  weaving  mills,  which  Messrs. 
Tata  and  Company  of  Bombay  proposed  to  establish  at  Pondicher- 
ry,  have  been  given  up  for  the  present. 

ISFORMATiON  coming  by  way  of  Afghanistan  states  that  the 
section  of  the  Russian  Tran^-Caspian  Railway  from  Charjui  on 
the  Oxus  to  Bokhara  is  nearly  complete. 

The  farewell  dinner  to  Colonel  S.  T.  Trevor  will  be  held  at  the 
Town  Hall,  Calcutta,  on  this  (Saturday)  evening,  Mr.  Horace  Bell 
presiding.     About  eighty  gentlemen  will  be  present. 

The  Maisur  Government  has  informed  those  who  are  interested 
in  gold  mining  that  the  royalty  payable  is  to  be  on  the  nett  sale 
proceeds,  and  not  on  the  cost  of  producing  the  gold. 

Mr.  H.  B.  H.  Turner  (Messrs.  Turner,  Morrison  and  Co.) 
lias  been  elected  President  of  the  Bengal  Chi\mber  of  Commerce 
in  the  place  of  the  Honourable  D.  Cruickshank  proceeded  to  Eng- 
land. 

The  last  Madra*  Gazette  announces  the  appointment  of  Mr. 
"Walter  Keess,  m.a.,  m.r.a.c.,  as  acting  Principal  of  the  College  of 
Agriculture,  during  the  absence  of  Mr.  Robertson  on  leave  or 
until  further  orders. 

The  extension  of  the  Dacca  State  Railway  to  Chittagong  has 
been  sanctioned.  This  is  one  of  the  new  lines  which  Sir  Theodore 
Hope  wishes  to  see  placed  in  a  fair  way  for  commencement 
before  he  leaves  office. 

Colonel  PExsrcniCK,  r.e  ,  Superintending  Engineer,  Madras, 
has  been  appointed  Examiner  for  the  year  1887  in  Public  Works 
Practice  and  Procedure,  and  it  has  been  decided  that  the  Examina- 
tion shall  be  held  on  30th  July. 

The  cause  of  the  recent  accident  in  the  Mysore  section  of  tjie 
Southern  Mahratta  Railway  has,  upon  investigation,  been  found  to 
have  been  the  breaking  of  the  gudgeon  pin,  in  consequence  of 
which  the  small  end  rod  slipped  out,  caught  the  rails  and  derailed 
both  the  engine  and  wagons. 

A  LITTLE  Railway  Conference  was  lield  in  AUababad  on  the 
30th  March  to  settle  the  details  of  the  junction  of  the  East 
Indian,  Indian  Midland,  and  Oiidh  and  Rohilkhund  lines  at 
Cawnpore  ;  the  direct  approach  for  the  Ondh  trains  to  the  East 
Indian  station  there  ;  and  the  junction  of  the  Ondh  and  Rohil- 
khund line  with  the  East  Indian  at  Mogul  Serai,  in  connection 
with  the  opening  of  the  Benares  Eridee. 

The  Mandalay  Railway  is  now  laid  for  about  twenty  miles 
beyond  Toiinghoo,  not  on  the  embankment,  but  on  the  service  road. 
This  is  done  to  allow  the  embankment  to  consolidate  <luring  the 
approaching  wet  season.  After  the  rains  are  over  the  embank- 
ment will  be  dressed  and  ballasted,  and  the  line  will  then  be  taken 
tjp  and  relaid  on  it.  The  earthwork  is  making  progress  from 
both  the  Tounchoo  and  Mandalay  ends,  and  also  the  platelaying, 
such  as  it  is.  The  climate  is  much  hotter  than  that  of  Bengal,  the 
pay  of  Europeans  is  much  smaller,  and  their  expenses  are  much 
heavier. 

The  Railicay  Conference  held  in  Allahabad  last  week  agreed  that 
as  regards  goods  traffic  generally  the  Indian  Midland  trains  will 
run  to  the  Oudh  and  Rohilkhund  station  at  C.iwnpore  ;  but  passen- 
gers and  goods  for  and  from  stations  on  the  East  Indian  line  will 
go  to  the  East  Indian  station.  The  Indian  Midland  Company, 
therefore,  will  not  have  a  separate  station  at  Cawnpore.  The 
Rajputana-Malwa  line  may  possibly  have  similar  junction  arrange- 
ments. The  branch  line  from  Mogul  Serai  to  the  Ganges  Bridge 
at  Benares  will  ultimately  be  transferred  by  the  East  Indian 
Railway  to  Government  and  by  the  latter  to  the  Oudh  and  Rohil- 
khund Company,  but  the  E.  I.  R.  will,  of  course,  retain  and  work 
the  Mogul  Serai  junction  on  the  main  line. 

The  last  number  of  Indian  Engineering  contains  a 
likeness  of  Sir  Bradford  Leslie,  intended  as  a  parting  tri- 
■bute  to  that  di.stingtiished  Engineer.  It  gives  also  an  illus- 
tration of  the  ptiblic  offices  at  Jodhpore  showing  a  fayade 
nearly  1,000  feet  in  length  in  characteristics  of  the  best 
style  of  Indian  architecture.  We  observe  that  the  Jour- 
nal Ls  increasing  in  size  and  arc  plad  to  find  the  quality 
of  reading  matter  Ls  o(jual  to  the  high  standard  of  its  early 
numbers. — Statetman,  March  5, 


fetters  to  the  Clittov. 


[The  Eililor  (lem-es  it  to  he  distinrfh/  vmlerstood  that  he  doen  not  hold 
himxelf  responsible  for  the  opinions  expressed  by  correspondents.'^ 

RIVER  PROTECTION  WORKS. 

Sir, — I  should  be  very  glad  if  any  of  your  readers  would  kindly 
give  me  the  benefit  of  their  experience  in  River  Pi-otection  Works 
under  the  following  circumstances.  We  shall  require  to  put  up 
strong  protections  round  excavations  in  the  bed  of  the  Kurram 
where  the  writer  is  erecting  a  Bridire  the  foundations  of  which 
are  to  be  30ft.  below  lowest  bed.  The  excavations  are  in  small 
boulders  .-mil  sand  and  are  quite  dry  strange  to  say.  The  Kurram 
river  has  a  fall  of  23ft.  in  a  mile  and  comes  down  in  very  violent 
floods  from  May  to  August  ;  the  bonlilers  found  are  very  small,  not 
over  one  foot  in  di.imetfr,  the  great  majority  being  far  less.  I  want 
to  know  the  best  and  cheapest  form  of  Bund  to  withstand  such 
a  current,  the  ordinary  buiuls  of  stone  and  branches  are  it  is  said 
swept  away  at  once.  I  should  be  glad  also  to  have  opinions  as 
to  the  aiif.'le  they  should  be  run  out  from  the  bank.  Engineers 
with  whom  I  have  talked  say  at  right  angles  ;  I  think  not  quite 
so  much.  I  should  be  much  obliged  to  any  Correspondent  wh» 
having  had  experience  of  such  a  river  would  give  me  the 
benefit  of  it.  Fitzhuqh  Cox, 

Baunu,  March  25.  Ex.  Engineer,  Bridget  Divition. 


'SERVICE  GRIEVANCES." 


Sir, — In  your  issue  of  the  19tli  March  I  see  you  take  exception 
to  the  appointments  of  Captain  B.  Scott  and  Major  Gracey,  n.  e's., 
but  omit  to  say  anything  regarding  Mr.  C.  Swappe,  c.E.,  who  has 
been  permitted  to  take  furlough  and  spend  it  in  serving  the 
1.  M.  Railway  Company.  I  presume  furlough  is  granted  by  Govern- 
ment to  their  officers  to  enable  them  to  recruit  their  health  which 
is  supposed  to  have  suffered  from  the  arduous  duties  undergone 
in  a  trying  climate  ;  and  it  is  a  perversion  of  the  privilege  to 
spend  this  leave  in  the  same  place  and  doing  the  same  duties  with 
the  object  of  drawing  double  pay.  On  investigation  it  will  be  found 
appointments  such  as  those  first  mentioned  are  prize  posts  given  in 
recognition  of  some  claim  (real  or  fancied)  for  good  work  done. 
No  reason,  however,  can  bn  brought  to  justify  the  latter  being  per- 
mitted, while  it  is  a  gross  injustice  to  the  large  body  of  outsiders 
who  suffer  from  want  of  work  and  promotion  through  it.  It  will 
be  seen  that  it  does  not  require  the  addition  of  "  certain  cabalistic 
letters  after  their  names  "  to  get  hold  of  these  posts.  In  fact,  it 
is  the  C.  E's.  in  the  D.  P.  W.  who  have  grabbed  the  most  in  this 
line,  and  while  thev  show  a  keen  a))preciatioii  of  grievances  and 
jobbery  where  it  affects  themselves  are  the  foremost  to  transgress 
where  they  are  the  gainers.  R.  S. 


GARSON^S    PATENT    SUSPENSION  BRIDGES. 

.Sir, — Though  my  reply  to  your  correspondent  "X"  covers  some 
of  the  gronnd  touched  upon  by  "  F  (x)  "  in  your  issue  of  March 
26th,  yet  the  subject  is  such  an  important  one  that  I  will  give  fur- 
ther particulars  as  to  the  admissible  strains  in  jiin  joints. 

No  wonder  they  are  not  in  favor  with  English  Engineers,  if 
designed  upon  the  principles  enunciated  by  your  two  corre- 
spondents. 

It  is  to  the  most  modern  practice,  rather  than  the  records  of 
that  respectable  bedy,  the  Royal  Society,  that  we  should  look  for 
reliable  data,  and  to  America  rather  than  England,  for  every  bridge 
of  any  size  in  the  former  country  is  pm  connected  and  American 
Engineers  show  no  signs  of  abandoning  the  system.  Only  they 
have  found  out  by  experience  that  it  is  essential  to  the  durability 
of  pin  joints  that  the  details  should  be  carefully  considered,  both 
as  to  bearing  area  and  bending  stresses. 

Here  is  an  extract  from  the  standard  specification  of  one  of  the 
lar^e  Railways,  which  may  be  considered  to  embody  the  latest 
views  on  the  subject :— "  Bearing  stress  on  rivets  and  pins  shall  not 
exceed  12,0001b3.  per  square  inch,  nor  shall  bending  stress  exceed 
12,0001bs.  on  top  chord  pins,  and  15,0001bs.  on  bottom  chord  pins 
when  the  centres  of  the  strained  members  are  taken  as  the 
points  of  application  of  the  loads." 

The  proportions  given  in  Molesworth  are  gaod,  but  he  does  not 
touch  upon  bending  stresses. 

Finally,  in  the  best  English  work,  the  bearing  stress  on  steel 
rivets  is  limited  to  6  tons,  and  as  rivetted  joints  are  not  so  subject  to 
vibration  as  pins,  and  have  the  very  considerable  addition  of  the 
grip  of  the  heads,  it  is  reasonable  to  fix  the  limit  a  little  lower 
for  steel  pins. 

I  trust  this  consensus  of  modern  practice  will  convince  your 
readers  that  7  tons  is  too  much  for  bearing  stress  on  pins,  having 
a  due  regard  to  durability.  And  the  lighter  the  bridge,  the 
lower  should  be  the  stress,  as  the  vibration  caused  by  rolling  loads 
is  greater  than  in  large  bridges.  F-  E.  R. 

THE  ROORKEE  FOUNDRY  ENGINEERING  CO.,  LD. 

Sir,— The  Prospectus  of  this  Company  was  published  in  Lon- 
don on  the  Ist  March  last,  the  advertisement  statins  that  the 
subscription  Lists  would  open  on  Thursday,  the  3rd  of  March,  and 
close  on  Tuesdiy,  the  8th  of  March.  The  Share  Capital  is  to  be 
£80,000  in  16,000  shares  of  £5  each  and  the  Debenture  Capital 
,£50,000  bearing  interest  at  6  per  cent,  per  annum.  In  the  Prospec- 
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tus  it  is  stated  that  the  Company  has  been  formed  to  take  over  and 
carry  on  the  valuable  and  extensive  Foundry  and  Eusfineering 
Worlvs  at  Roorkee  in  the  Nonli-We-it  Provinces  of  India  which  have 
for  many  years  past  been  la  successful  operation  under  the  Public 
Works  Department  of  the  Government  of  India.  Tlie  class  of 
business  which  has  AtVAerto  been  done  by  the  workshops  is  tlie 
Manufacture  of  Macliiuery,  Ironwork,  Bridges,  Canal  boats,  Dock 
Gates,  and  all  kind  of  appliances  and  utensils.  The  stock  of  p^it- 
terns  and  apparitus  ensures  the  continuance  of  support  from  tlie 
already  long  established  connexion  with  the  public  as  well  as  the 
Government.  The  Government  valuation  in  April  1836  showed 
that  the  block,  plant,  stores  (priced  at  the  then  rulini,'  markeb  rates), 
London  Invoices  and  Supplies,  amounted  to  Rs.  13,85,079,  for 
■which  sum  at  \s-bhd  per  rupee  or  £  101,000  the  vendors 
have  agreed  to  transfer  the  undertaking  to  the  Company.  The 
purchase  money  includes  a  sum  of  upwards  of  nine  lakh-i  of 
rupees  or  about  £66,000  for  stores  in  the  Shops,  which  enormous 
quantity  has  accumulated  (in  liow  many  years  the  Prospectus  does 
not  show)  in  consequence  of  the  system  of  indenting  once  a  year 
on  the  Secretary  of  State  for  supplies  sufficient  to  meet  all  possible 
requirements  during  the  whole  year.  It  is  intended  to  sell  off  this 
surplus  stock  and  "  no  difficulty  is  anticipated"  in  doing  this.  This 
realisation  will  form  a  fund  which  may  be  applied  for  the  re- 
demption of  the  Debentures,  or  otherwise,  from  time  to  time. 

The  net  profits  for  the  4  years  ending  March  1885  was,  it  is 
stated,  Rs.  4,80,000  or  an  average  of  Rs.  1.20,000  per  annum.  Rely- 
ing on  tliese  figures  the  Directors  anticipate  that  the  Works  will 
yield  a  net  annual  profit  sufficient  for  tlie  payment  of  6  per  cent  on 
the  Debentures  and  9  per  cent,  on    shares. 

And  as  an  additional  inducement  to  investors  it  is  added  "  that 
the  Government  of  the  N.-W.  Provinces  has  promised  to  give 
the  Company  all  the  assistance  in  its  power." 

We  can  quite  understand  after  reading  the  Prospectus  why  the 
vendors  did  not  try  to  float  the  Company  in  India  and  also  why 
sufficient  time  was  not  given  for  enquiries  to  be  made. 

It  all  looks  very  good  on  paper,  but  we  think  the  public  will  be 
wise  if  tUey  leave  this  "good  thing"  alone,  as  to  any  one  ac- 
quainted with  I'higineering  enterprise  in  India,  it  will  be  patent 
that  the  scheme  will  end  in  another  "Burrakur.  " 

In  the  first  place  it  is  proposed  to  carry  on  the  business  with  a 
working  capital  of  £30,000  or  say  4  lakhs  of  rupees,  and  this  we 
need  not  say  isutterly  insufficient  if  tlie  work  turned  out  in  one  year 
is  as  large  as  the  Directors  anticipate.  But  we  care  little  for  this. 
"What  we  wish  more  especially  to  point  out  is  that  the  public  in 
general  are  induced  to  invest  their  capital  in  Indian  business 
without  knowing  all  the  facts.  To  any  one  behind  the  scenes  the 
Prospectus  carries  its  own  condemnation.  The  Directors  for 
instance  in  order  to  show  what  a  mine  of  wealth  they  possess 
let  the  public  know  that  the  purchase  money  includes  a  sum  of 
upwards  of  nine  lakhs  o  rupees  or  about  £66,000  for  stores  in  the 
shops,  and  gravely  tell  tliem  that  this  large  quantity  of  stock  has 
accumulated  in  consequence  of  the  system  of  indenting  once  a 
year  on  the  Secretary  of  State  for  supplies  !  Of  cour.se  every  one 
knows,  at  least  every  Government  Engineer  knows,  liow  impos- 
sible it  is  to  get  any  work  done  by  the  India  Office  under  12  to 
15  months,  and  probably  before  the  material  arrives  in  India 
the  building  or  other  work  in  hand  is  finished.  Other  material 
has  been  purchased  or  made  up  locally  and  the  stores  sent  out 
from  England  are  put  into  stock.  How  many  thousands  of  tons 
of  iron  and  stores  are  now  lying  all  over  India  owing  to  this 
insane  policy  of  indenting  on  the  Secretary  of  State  and  what  is 
the  value  of  these  accumulations  ?  Would  not  the  Government 
of  India  gladly  dispose  of  the  old  rubbish  at  less  than  half  the 
cost  ?  We  believe  many  years  ago  there  were  certain  depots  be- 
longing to  the  D.  P.  W.  from  whence  Engineers  could  obtain  their 
stores.  Does  anyone  know  the  result  of  that  scheme  ?  Some  one 
could  a  tale  unfold  !  How  much  of  surplus  stores  is  sold  every 
year  by  the  E.  I.  B.,  the  State  Railways,  and  the  Military  Works, 
and  what  does  it  fetch  ?  Scrap  prices  !— Say  one-tenth  of  the  cost. 
Well,  the  Roorkee  Foundry  and  Engineering  Company  possess  nine 
Jakhs  worth  of  this  material,  which  it  includes  in  its  capital  and  by 
the  realisation  of  which  it  is  proposed  to  pay  off  the  Debentures. 

Now,  with  regard  to  the  future  prospects  of  the  concern.  The 
Directors  anticipate  a  profit  of  at  least  Rs.  1,20,000  per  annum, 
and  base  their  hopes  on  the  past  working  of  the  establishment. 
It  is  stated  that  the  net  profits  for  the  past  4  years  amounted  to 
Rs.  4,80,000  or  an  average  of  Rs.  1,20,000  per  annum.  We  were 
under  the  impression,  and  we  think  the  reports  of  years  past  would 
go  to  prove,  that  the  shops  had  never  paid  and  that  the  Govern- 
ment were  only  too  glad  to  get  rid  of  them.  Take  the  words  of  Mr. 
Campbell,  the  Manager  of  the  Shops  :— "  I  think  if  these  Work- 
shops were  in  the  hands  of  a  private  firm  they  would  pay  well." 
What  does  this  imply  ?  Would  not  any  one  think  Rs.  1,20,000  per 
annum  profit  was  a  good  return  ?  We  take  it  that  the  Manager's 
report  can  only  imply  that  the  Government  was  losing  by  the 
Workshops  and  that  this  was  owing  to  his  being  handicapped  in 
not  getting  his  materials  quickly.  We  think  if  the  whole  of  the 
reports  were  laid  before  the  public  we  should  not  liear  so  much 
about  the.se  paper  profits.  We  will,  however,  allow  that  the  profits 
have  been  made,  that  the  Workshops  have  realised  a  profit  of 
Rs.  1,20,000  per  an-.uim.  But  how  ?  What  is  the  class  of 
Jausiness  which  has  hitherto  been  done  by  the  Workshops  ?  The 
.Prospectus  tells,  "  It  is  the  manufacture  of  machinery,  ironwork, 
bridges,  canal  boats,    dock   gates,"   nearly   the  whole   of    which 


has  been  for  Government  and  obtained  not  by  competition 
with  local  firms,  but  work  given  to  them  by  the  various 
spending  departments  of  the  Government  for  the  P.  W.  D.,  the 
Military  Works,  Railways,  &c.,  for  which  work  they  could  charge 
any  price  the  management  liked  to  make.  We  would  ask  any 
officer  of  the  P.  W.  D.  who  has  had  work  done  at  Roorkee  if  he 
cannot  get  the  same  work  done  in  Bombay  or  Calcutta  at  much 
lower  rates  and  more  expeditiously  ?  We  hear  much  of  the  great 
desire  of  Government  to  withdraw  from  private  enterprise.  Why 
then  do  they  keep  up  all  the  petty  workshops  all  over  the  country, — 
the  small  workshops  at  Peshawur,  Rawul  Pindi,  Meerut,  Allaha- 
bad, Seebpore,  and  elsewhere  ? 

But  even  if  Government  were  to  give  up  all  their  workshops 
and  transfer  them  to  private  firms  will  they  patronise 
local  industry  1  Can  the  future  Roorkee  Co.  rely  upon  the  Govern- 
ment of  the  N.-W.  Provinces  keeping  their  promise  to  give  the 
Company  all  the  assistance  in  its  power?  This  is  not  promising 
much,  as  we  c.innot  suppose  any  Government  department  is  going 
to  show  any  favour,  and  we  presume  what  is  implied  is  that  the 
Government  will  give  them  the  same  opportunities  for  tendering 
for  work  as  is  now  possessed  by  other  firms  in  the  country.  But 
the  Government  of  India  by  its  recent  orders  has  shown  that  it  has 
no  intention  of  fostering  local  industry.  Obedient  to  the  wishes 
of  the  clique  in  the  India  Office,  they  strictly  prohibit  Executive 
Officers  from  purchasing  stores  manufactured  in  England  except 
through  the  agency  of  the  Secretary  of  State,  and  although  they 
may  occasionally  have  iron-work  made  up  in  India  from  import- 
ed material  such  purchases  are  not  to  be  encouraged  and  to  be 
permitted  only  in  exceptional  cases. 

We  believe  that  if  the  public  are  induced  to  put  their 
money  in  this  concern  relying  upon  the  statements  made  in  the 
Prospectus  their  expectations  are  not  likely  to  be  realized.  They 
are  relying  upon  the  Government  assurance  that  ahandsome  profit 
has  been  realised  for  the  last  4  years  when  in  a  commercial  sense  no 
profit  at  all  has  been  made,  and  they  are  also  relying  upon  the 
Government  giving  them  a  large  share  of  their  future  business,  in 
which  we  have  shown  they  must  be  disappointed.       Fair  Trade. 


Jtterarg  Notices. 


Proceedings  of  the  Institction  op  Mechanical  Engineers. 
No  4,  1886. 

This  volume  contains  only  one  Paper  and  that  is  on  "  Triple- 
Expansion  Marine  Engines, "  by  the  late  Robert  Wyllie.  The 
author  observes  that  the  last  few  years  may  be  regarded  as  a  transi- 
tion period  in  the  history  of  Marine  Engineering,  as  the  high-pres- 
sure Triple-Expansion  Engine  has  now  proved  the  successful  rival 
of  the  double-expansion  compound.  The  object  of  his  Paper  is  to 
bring  forward  the  results  of  experience  with  this  new  type  of 
engine,  and  to  consider  briefly  the  various  points  which  have  a 
direct  bearing  on  its  efficiency,  as  well  as  the  most  suitable  design 
for  marine  purposes. 

The  subject  has  been  already  noticed  in  our  "  Home  Notes," 
and  calls  for  no  speciid  remark  in  a  cursory  notice. 

Journal  of  the  Statistical  Society.    December  1887. 

The  feature  of  this  the  last  Part  of  volume  XLTX  is  Mr. 
Jean's  contribution  "  On  the  Cost  and  the  Conditions  of  Working 
Railway  Traffic  in  Different  Countries."  It  might  well  be  observed 
that  so  much  brain  work,  on  the  part  of  the  author  of  "  Railwa  y 
Problems  "  in  addition  to  his  laborious  services  as  Secretary  to  the 
Iron  and  Steel  Institute  and  the  British  Iron  Trade  Association^ 
and  in  other  directions,  may  well  puzzle  students,  and  induce 
admiration  of  the  writer's  zeal  and  energy.  The  Paper  under 
notice  is  of  extreme  public  value,  and  well  expresses  the  pro- 
blem of  how  on  the  one  hand  to  promote  inexpensive  trans- 
portation and  on  the  other  to  carry  out  a  profitable  commercial 
undertaking.  We  may  revert  to  this  subject  on  some  future 
occasion,  should  the  pressure  on  our  space  diminish. 

Mr.  Acland's  Paper  "  on  Working  Men's  Co-operative  Organisa- 
tions in  Great  Britain"  is  an  interesting  inquiry  into  the  correctness 
or  otherwise  of  Walker's  view  that  "  Whatever  may  be  trne  in 
politics,  the  industry  of  the  world  is  not  tending  towards  de- 
mocracy, but  in  the  opposite  direction."  In  connection  with 
this  and  allied  subjects,  we  would  invite  attention  to  our  articles 
in  last  and  this  issue  on  "  The  Red  Spectre"  and  "  Vital  Statistics.  " 

The  translation  from  French  of  M.  Fournier  de  Flair  on  "The 
Increase  of  Shipping  and  Dock  Accommodation  in  the  Principal 
Maritime  Ports,"  given  in  tlie  "  Miscellanea,"  is  an  article  in  every- 
way worthy  of  attention. 
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General  Jlvtiilcs. 


THE  MADRAS  HARBOUR. 
Its  Construction,  Destruction,  and  Reconstruction. 

VI. 
In  his  report  Mr.  Parkcs  went  fully   into   the   question 
of  "  the  saud  difficulty,  "  which  he  did   not  think   serious 
enough  to  warrant  doubts  as  to   the    success   of  his   pro- 
posed   close    harbour.     During   the   construction   of  the 
work,  the  difficulty  was  for  sometime  serious ;   but  as   we 
have   said   in   a   previous  article   it  had,  for  the  time  at 
least,  disappeared  by  January  1879.     Writing,   however, 
in  November  1879,  and  reviewing  the   whole   sand   ques- 
tion   from    its    commencement    to    what    he   then  felt 
justified  in  calling  its   tennination,  Mr.   Parkes    said  : — 
•'  My  conclusion   was   from  the   first,   and   still   is,    that 
supplementary  walls  will  at  some  future  time  be    requir- 
ed to  prevent  the   advance  of  sand  from   destroying  the 
harbour,  but  that  the  period  at   which   this   will   become 
necessary  is  so  distant   that   it   need   not   at  present   be 
taken    into  account.     To  show  that  this  does   not   impose 
any   serious  burden   on   posterity,  I  may   mention  that 
whatever  the  length  of  time  may   be,  it  may  be   doubled 
by  the  extension  of  the  south  pier  seaward   for  a  length 
of  1,000  feet,  at  a  cost  of  £80,000.  "     This  was  in  answer 
to  proposals  which  had  been  made  in  February    1879   by 
the   Honourable  Sir    Andrew    Clarke,   R.E.,   Member  of 
the  Supreme   Council,  for   a  radical  modification   of  the 
design  of  the  harbour  which  involved  the  removal  of  the 
shore  ends  of  both  piers  for  a  considerable    distance  from 
the  shore,  so  as  to  allow  free  motion  of  the  sand  along  the 
coast  (see  Plate  II).     Much  interesting   matter  regarding 
the  sand  question  will  be  found  in  the  volume  under  notice, 
but  we  cannot   give  further   space    to   its  consideration. 
!Nor  can  we   here   discuss   the    comparative   advantages 
and  disadvantages  of  one  entrance,  facing  east  by   south, 
as  proposed  by   Mr.   Parkes,  and  of  two  entrances,  facing 
north  and  south,  as  proposed    by   other   authorities.     As 
Sir  Andrew  Clarke  remarked  : — "  The  whole  scheme  for  a 
harbour  at  Madras  opens  up  engineering  questions  for  the 
solution  of  which  it  is  very   often  difficult,   if  not  impos- 
sible, to  quote  precedent."  Harbours  are  generally   either 
formed  or  suggested  by  the  configuration  of  a  coast,  or  by 
the  falling  into  the  sea  of  a   river  ;  but  at   Madras  there 
.are   no  such   natural  advantages,   and   had   not  Madras 
happened  to  be  there,  no  one  would  ever  have  thought  of 
making  a  harbour  on  that  part  of  the  coast. 

The  annexed  sketch  (A)  shows  the  cross  section  of  the 
piers  in  deep  water,  as  they  were  actually  built,  except 
that  more  rubble  appears  to  have  been  added  so  as  partly 
to  unbed  the  lower  course  of  concrete  blocks,  vide  the 
dotted  line. 

And  sketch  (B)  shows  how  the  blocks  were  set  on  edge 
with  a  batter,  so  as  to  produce  friction  and  make  them 
less  easily  displaced. 

In  a  report  written  in  February  1879,  having  found  that 
commanders  of  steamers  would  <;enerally  prefer  a  pro- 
jecting entrance  to  the  harbour  to  the  opening  and  the 
straight  eastern  front  as  originally  designed,  as  leading 
the  croas  current  off  from  acting  on  the  after  part  of  a 
long  ship,  while  the  fore  part  was  in  still  water  and  with 
little  way  on  her,  and  also  because  it  would  give  greater 
space  to  bring  up  on  without  danger  of  fouling  ships  at 
moorings,  Mr.  Parkes  proposed  an  alteration  of  the  do- 
sign,  which  was  axlopted  ;  and  as  constructed  the  two 
breakwaters  curve  inwards  towards  each  other,  at  a  dis- 
tance of  2,o00  feet  from  high  water  mark  on  shore,  with 
a  curve  of  528  feet  ra<]ius,  and  then  again  resume  a 
straight  line  at  an  angle  of  112'  to  their  former  directions, 
.ipproaching  one  another  until  their  ends  are  5.50  feet 
apart.  The  opening  in  the  straight  eastern  face  as 
originally  designed  was  only  450  feet  in  width. 

Turning  to  the  sketches  above  referred  to,  we  find  that 
"  the  breakwaters  are  of  a  design  very  similar  to  that  of 
the  Manora  breakwater,  Kurrachee,  also  designed   by   Mr. 


Parkes  in  1800.  The  lower  portion  of  the  piers  or 
breakwaters  is  formed  of  a  bank  or  base  of  loose  rubble, 
79  feet  wide  at  the  top,  and  with  1  to  1  slopes,  the  top 
being  22i  feet  below  mean  sea-level.  As  the  work  ad- 
vances into  deeper  water  the  rubble  base  of  course  be- 
comes higher  and  wider  at  the  bottom,  as,  except  at  the 
ends  of  the  piers,  the  level  of  22 i  feet  below  mean  sea- 
level  is  uniform  for  the  top  of  the  base." 

With  regard  to  the  superstructure  of  concrete  blocks,  we 
find — still  (|uotin<j  from  the  description  of  the  Superin- 
tendent of  the  Works,  Mr.  F.  N.  Thorowgood,  Mem.  Inst. 
C.  E. — that  the  "  bottom  blocks  are  each  2  feet  wider  than 
the  courses  above,  and  give  h  total  width  of  28  feet  to 
the  foundation  course,  the  upper  courses  having  a  width 
of  only  24  feet.  The  bottom  blocks  weigh  22^  tons  and 
the  upper  course  blocks  27  tons  each.  One  great 
peculiarity  of  the  design  of  the  Madras  piers  is  the  ab- 
sence of  '  bond '  between  the  courses.  The  27-ton 
blocks  measure  4'  6"  X  12'  0"  X  8'  0"  and  are  placed  side 
by  side,  each  resting  on  the  block  immediately  below,  and 
never  resting  upon  two  blocks.  The  only  approach  to  a 
fastening  between  individual  blocks  consists  in  the 
joggles  shown  in  the  section.  These  consist  of  projections 
2  feet  wide  and  13A  inches  hi<;h  at  the  high  end,  which 
fit  into  a  recess  in  the  block  above,  the  recess  being  2 
feet  6  inches  wide  admits  of  3  inches  play  each  way 
before  the  joggle  touches  the  side  of  the  recess.  The  piers 
indeed  actually  consist  of  two  rows  of  a  series  of  piles  of 
concrete  blocks,  each  pile  composed  of  four  blocks  in 
height,  and  each  capable  of  settlement  without  dragging 
down  its  contiguous  neighbour,  the  two  rows  being  per- 
fectly independent  of  each  other  throughout  the  whole 
length  of  the  pier. 

"  The  piles  of  blocks  are  not  set  with  a  vertical  face, 
but  with  a  batter  of  3  inches  to  1  foot,  so  that  each 
course  of  blocks  presses  back  upon  the  course  behind  it, 
and  thus  tends,  by  friction,  to  prevent  displacement. 
Only  the  ends  of  the  blocks  are  exposed  to  tbe  direct 
horizontal  blows  of  the  sea,  and  as  the  end  of  one  27-ton 
block  gives  an  area  of  3(i  square  feet,  and  the  dead  weight 
at  the Iback  of  this  area  is  2x27  =  54  tons,  there  must 
be  a  force  of  li  ton  per  square  foot  to  dislodge  any  one 
course  of  blocks  in  the  full  width  of  the  pier,  supposing  the 
blocks  were  quite  free  to  move.  But  to  this  resistance  of 
dead  weight  must  be  added  the  grip  caused  by  friction 
againfit  contiguous  blocks,  plun  the  hold  afforded  by  the 
joggle  into  the  course  of  blocks  below,  *  so  that  it  will  be 
safe  to  believe  that  a  force  of  2  tons  per  square  foot  would 
be  needed  to  displace  any  course  of  blocks  of  the  com- 
pleted pier,  supposing  the  force  to  be  simply  a  blow  acting 
directly  on  the  area  of  the  exposed  end  of  the  course." 

This  calculation  of  the  force  required  to  displace  a 
course  of  blocks  applies,  as  is  apparent,  only  to  a  top 
course  ;  but  then  if  a  top  course  were  dislodged  it  would 
apply  to  the  next  below  it,  and  so  on  down  to  the  bottom, 
Scott  Russell  estimates  that  a  roller  20  feet  high  may  exert 
a  blow  of  about  1  ton  per  square  foot ;  but  Stevenson  has 
recorded  blows  of  nearly  3  tons  per  square  foot  at 
the  Skerryoore  lighthouse,  and  1^  ton  on  the  Bell  Rock  ; 
and  a  year  before  Mr.  Parkes  submitted  his  design  for 
the  Madras  Harbour  a  case  occurred  at  Wick,  in  the  north 
of  Scotland,  where  the  head  of  a  pier,  consistin<:  of  a 
solid  mass  of  concrete  and  masonry,  26  feet  long,  20  feet 
high,  averaging  4G  feet  wide,  and  weighing  1,350  tons, 
was  moved  bodily  from  its  position  and  deposited  entire  on 
the  rubble  inside  the  pier.  If  the  direction  from  which  this 
wave  struck  the  pier  head  was  at  right  angles  to  the  small- 
est area  of  the  block,  the  force  of  the  blow  must  have  ex- 
ceeded 2'6  tons  per  square  foot,  but  if  it  struck  its  end, 
it  may  have  been  1  ton  per  foot  less.  The  pier  was  then 
restored  and  a  similar  monolith  placed  at  its  end,  of  the 
same  length  and  breadth  as  the  one  that  had  been  washed 
away,  but  it  was  .secured  by  bolts  to  the  mass  below  it,  so 
that  the  whole  mass  became  virtually  a  monolith   of  2,500 


*  The  joggles  were  previously  described  as  fitting  into  t 
the  blocks  above. 
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tons.  But  this  in  its  turn  was  carried  away.  These  ex- 
traordinary effects  of  waves  on  a  vertical  breakwater  were 
of  course  known  to  Mr.  Parkes,  and,  when  in  1881  he  was 
invited  by  the  Madras  Government  to  defend  the  proprie- 
ty of  adoptini;  so  small  a  width  as  24  feet  for  the  upper 
portion  of  the  Madras  breakwater,  he  thus  referred  to 
them : — 

It  will  be  easily  unilevstood  that  these  extraordinary  occurrences 
were  matters  of  deep  interest  to  engineers  connected  with  marine 
works.  When  the  particulars  became  known  to  me  the  breakwater  at 
Kurrachee,  '24  feet  wide,  had  been  completed,  and  those  at  Madras  of 
.  the  same  width  had  been  sanctioned  for  execution,  I  carefully  reviewed 
the  bases  of  ray  own  conclusions  with  this  new  fact  before  me,  but  I 
soon  found  that  an  indiscriminatiug  application  of  the  lesson  would 
condemn,  not  only  these  works,  but  many  others  which  have  stood  the 
test  of  many  years'  experience,  and  I  ultimately  saw  no  reason  to  alter 
my  own  designs. 

An  occurrence  at  Kurrachee  which  took  place  six  months  after  the 
earlier  one  at  Wick  added  another  important  fact  to  our  data.  It  may 
be  remembered  that  the  tirst  few  hundred  feet  of  the  Manora  break- 
water suffered  repeatedly  from  the  failure  of  the  foundations,  which 
caused  the  displacement  of  several  blocks.  The  most  serious  case  of  this 
involved  the  complete  overthrow  of  the  harbour  side  wall  for  a  length 
of  about  80  feet,  leaving  the  sea  side  wall,  consisting  of  a  single  row  of 
blocks,  standing  12  feet  wide,  without  any  support.  This  stood  per- 
fectly throughout  the  remainder  of  the  monsoon.  This  direct  proof  that 
24  feet  was  more  than  enough  at  Kurrachee  seemed  to  outweigh  any  in- 
direct conclusion  fi'om  the  unprecedented  occurrence  at  Wick. 

I  should  mention  that  the  force  of  sea  at  Wick  is  acknowledged  to  be 
most  exceptional.  A  competent  observer  estimated  the  lieight  of  the 
waves  at  42  feet  from  hollow  to  crest.  The  highest  wave  measured 
at  Kurrachee  was  15  feet.  None  have  been  recently  measured  at 
Madras,  but  a  former  Master  Attendant,  Captain  Biden,  estimated  the 
maximum  Iieight  at  10  feet.  The  most  extreme  alarmist  therefore 
could  hardly  suggest  the  necessity  of  adopting  the  Wick  proportions  at 
either  of  these  places.  j 

I  may  state,  however,  that  the  only  portions  of  the  Madras  work 
which  can  be  subject  to  a  desti-uotive  force  similar  in  kind  to  that  at 
Wick,  though  less  in  degree,  are  the  pier  heads.  These,  for  other  rea- 
sons than  stability,  will  have  dimensions  considerably  in  excess 
of  those  at  Wick.  Tlie  bodies  of  the  piers  themselves  will  be  45  feet 
wide,  and  this  width  will  be  further  supported  by  a  return  towards 
the  shore  75  feet  long.  It  is,  therefore,  I  think,  impossible  to 
imagine  them  liable  to  any  such  damage. 

The  "  bodies  of  the  piers  "  might  be  4.5  feet  wide,  and 
be  supported  by  a  buttress  of  75  feet  in  length,  but  Mr. 
Parkes'  monoliths  would  still  be  only  27  tons  weight  each, 
and  he  studiously  left  them  totally  vmbonded  and  unpro- 
tected in  any  way,  except  by  the  joggles,  which  admitted 
of  the  blocks  moving  3  inches  laterally  either  way.  The 
"  impossibility,"  which  Mr.  Parkes  was  unable  to  imagine, 
seems  to  have  been  that  his  pier  heads  of  120  feet  in 
width  should  ever  be  moved  bodily  as  monoliths  off  his 
rubble  foundation,  but  he  took  ample  precautions  against 
such  an  occurrence  by  building  them  of  small  disconnect- 
ed blocks.  Had  they  been  built  in  a  solid  mass  as  the 
Wick  pier  heads  were,  they  possibly  might  not  have  been 
washed  away. 

The  "  occurrence"  at  Kurrachee,  referred  to  by  Mr.  Parkes 
in  the  passage  above  quoted,  but  one  moral  of  which 
he  seems  to  have  so  strangely  disregarded,  was  paralleled 
to  some  extent  during  the  construction  of  the  Madras  Har- 
bour, and  apparently  in  much  deeper  water,  for  in  Novem- 
ber 1880a  scour  occurred  of  the  rubble  base  of  the  north 
pier  in  22  feet  of  water  and  the  end  row  of  blocks  dropped 
into  the  hole  thus  formed.  Mr.  Parkes'  report  of  the 
14th  January  1881,  in  which  this  is  mentioned,  is  not 
published  in  extniso,  but  an  extract  is  embodied  in 
another  document,  and  we  reproduce  it  with  its  accom- 
panying sketch,  as  showing  that  Mr.  Parkes  met  the 
difficulty,  not  by  increasing  the  size  of  his  rubble  or  pro- 
tecting its  surface  in  any  way,  but  by  keeping  the  crest 
of  the  rubble  btise  lower  below  water-mark,  and  increasing 
the  depth  of  the  concrete  superstructure.  This  Mr.  Parkes 
calls  increasing  the  depth  of  the  foundations  of  his  work, 
by  which  he  means  founding  the  vertical  portion  at  a 
greater  depth  in  the  water  below  sea-level ;  but  the 
weight  of  the  superstructure  was  thus  greatly  increased, 
while  the  thickness  of  the  foundation  of  small  rubble,  on 
which  it  rested,  and  the  greater  part  of  which  latterly 
consisted,  not  of  granite  or  other  hard  stone,  but  of  soft 
laterite- — which  was  quarried  without  the  aid  of  blasting, 
and  in  fact  dug  up  with  hoes  and  crowbars — was  greatly 
diminished. 


This  sea  is  also  especially  noteworthy,  because  by  it  for  the  first 
time  have  some  blocks,  fairly  set  at  the  proper  depth  and  on  a  clean, 
rubble  foundation,  been  disturbed,  thus  affording  some  direct  evidence 
of  the  limits  of  stability  of  the  work.  At  the  north  pier  the  rush  of 
water  round  the  end  was  so  violent  as  to  scoop  out  a  hole  in  the  rubble 
at  the  foot  of  the  blocks  into  which  the  end  blocks  dropped  down  about 
.3  feet,  being  at  the  same  time  laterally  displaced  slightly,  as  shown  va. 
sketch  C.  The  iron  clamps*  by  which  tliey  were  attached  to  the  third, 
row  behind  them  were  not  Ijroken  and  that  row  and  the  one  inter- 
mediate between  them  were  not  disturbed. 

The  most  obvious  effect  of  the  sea  on  the  completed  portion  of 
the  north  pier  was  to  strip  off  the  railway  from  the  top,  but  this  effect 
only  extended  for  the  length  built  since  the  last  heavy  sea  in  November 
1879.  In  the  older  portions  it  was  not  disturbed.  The  cause  of  this 
difference  was  apparent  on  examination  of  the  blocks  themselves. 
They  had  evidently  been  subjected  to  a  very  severe  shaking,  for  the 
surfaces  were  found  to  be  abraded  by  rubbing  against  one  another  to  such 
an  extent  as  in  some  cases  to  form  indentations  4  inches  deep.  To  pro- 
duce this  result  the  whole  structure  must  have  been  in  a  state  of  violent 
vibration,  and  this  would  break  the  connection  between  the  tops  of 
the  individual  blocks  and  the  contiguous  rigid  railway  laid  upon  them. 
When  the  block  work  |has  once  been  subjected  to  this  vibrating  action 
it  becomes  consolidated  and  rigid,  and  the  railways  maintain  their  con- 
nection with  it.  The  sea  does  not  appear  to  have  caused  any  general 
subsidence. 

Reverting  to  the  subsidence  of  the  end  blocks,  it  may  be  well 
to  point  out  how  this  bears  on  the  sufficiency  of  the  design  for  the  per- 
manent pier  head.  The  weak  points  in  the  temporary  termination 
are  evidently  the  following  ; — 

ls<.— Rubble  stone  at  22  feet    below  the  surface  is  not  proof  against 
the  scour  of  the  wave  rushing  round  the  abrupt  end  of  the  pier. 
211(1. — The  abruptness  of  the   end  increases  the  force   of  the  scour. 
3rrf.— The  blocks  have  a  hold  of    only   4   feet  6  inches,  their  own 
thickness  in  the  solid  work. 

Now,  though  the  exact  form  of  the  wliole  of  the  permanent  pier 
head  is  not  yet  determined,  yet  some  features  have  long  been  settled 
on  : — 

Int. — The  depth  of  the  foundation  of  the  blocks  on  the  rubble  will 
be  28  feet  instead  of  22. 

2tt(Z. — There  will  be  no  sharp  corners  to  aggravate  the  scour,  the 
corners  being  formed  of  blocks  in  the  quadrant  of  a  circle  12  feet 
radius. 

Zrd. — All  the  blocks  exposed  to  the  end  between  these  curved 
angle  blocks  will  be  set  as  "headers",  with  their  ends  mstead  of  their 
sides  exposed,  so  as  to  have  a  hold  in  the  work  of  12  feet  instead  of 
4J  feet. 

With  these  additional  elements  of  stability  it  is  clear  that  the 
permanent  pier  head  will  be  proof  against  a  much  heavier  sea  than 
the  temporary  one. 

While  we  write,  comes  a  rumour,  so  circumstantial  that 
it  is  probably  only  too  well  founded,  that  the  breakwater 
of  the  Colombo  Harbour,  an  illustrated  account  of  which 
we  gave  in  a  recent  number  of  this  Journal,  and  which 
presented  a  great  contrast  in  cross  section  and  mode  of 
construction  to  the  Madras  work,  is  failing, — vide  our 
"  Note "  on  page  175  of  last  issue.  What  has  hap- 
pened is  not  very  clear,  even  with  the  aid  of 
the  drawings,  but  it  appears  that  the  "  3J  ton  rub- 
ble "  at  Colombo,  though  it  was  granite,  proved  to  be 
sufficiently  heavy.  What  chance  then  had  the  quartz- 
ose  gneiss  and  laterite  at  Madras,  the  size  of  which  varied 
from  51bs.  crumbs  to  2cwts.  lumps  ? 
(To  he  continued. J 

*  A  temporary  appliance. — Ed.,  /.  £}. 

Progress  in  Japan. — The  Osaka  Glass  Factory  is  engaging  260 
additional  workmen,  and  is  now  producing  plate  glass  to  be  used  in 
the  new  Imperial  Palace.  It  is  stated  that  the  company  is  realizing 
about  yen  4,500  per  month  on  this  work. 

The  profits  of  the  Osaka  Sulphuric  Acid  Company  will  admit  of  a 
dividend  being  paid  of  10  per  cent,  on  the  ivorking  for  the  last  six 
months  of  1886.  On  that  of  the  previous  six  months,  a  dividend  of 
12  per  cent,   was  paid. 

The  Osaka-Sakai  Railway  Company  has  ordered  a  quantity  of  rails 
from  England  through  Mr.  Kuwabara,  of  Messrs.  Fujita  &  Co.,  who 
is  at  present  staying  in  England.  The  work  of  extending  the  present 
line  will  be  commenced  in  the  beginnint;  of  next  month. 

The  Tokyo  Gas  ComiJany  has  declared  a  dividend  of  10  per  cent,  (yen 
5  per  share),  and  will  reduce  the  price  of  gas. 

The  Osaka  Spinning  Company  has  declared  a  dividend  for  the 
half-year  of  yen  8  per  share  [yen  100),  an  increase  of  yen  3  as  compared 
with  the  dividend  for  the  first  halt  of  1886. 

The  Kyoeisha  at  Tokuyama,  Suo,  has  decided  to  increase  its  capital 
by  yen  300,000,  permission  having  been  obtained  from  the  Government, 
in  order  to  extend  its  shipping   business. 

Sumatra  Petroleum. — The  petroleum  springs  known  to  aboiuid  in 
the  district  of  Langkat,  in  Sumatra,  bid  fair  to  be  turned  to  profitable 
accoimt  ere  long  for  commercial  purposes.  Mr.  Zylker,  an  entei-prising 
gentleman,  who  has  fully  prospected  the  locality,  has  entered  into  an 
agreement  with  the  Pangerun  of  Langkat,  who  has  granted  him  a 
concession  to  work  the  springs.  Mr.  Zylker  has  secured  the  exclusive 
right  to  turn  them  to  advantage  during  75  years,  on  payment  of  a. 
fixed  sum  of  money,  dependent  on  the  quantity  of  oil  turned  out. 
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NOTE  ON  PORTABLE  RAILWAYS. 

(Continued  from  page  166.) 

By  Lt.-C5ol.  S.  S.  Jacob,  Executive  Engineer,  Jeypore. 

Regarding  the  type  of  rail   and  wagon   perhaps   the 
following  remarks  may  be  useful. 

Raih. — The  best  for  haulage  by  manual  labour  only 
is  the  16-feet  gauge  lOlbs.  rails,  but  as  it  might  be  neces- 
sary to  use  locomotives,  and  it  is  advisahjo  to  be  prepar- 
ed for  all  emergencies  in  war  or  famine,  I  would  suggest 
2-feet  giiuge  with  20Ibs.  steel  rails.  This  can  be  worked 
by  men  as  well  as  by  locomotives.  Rails  of  this  type 
can  be  had  without  sleepers  for  Ife.  3,500  per  mile  in 
Bombay,  and  cost  delivered  at  Ajmere  (about  700 
miles  up-country)  Rs.  5,000  per  mile.  Complete  with 
steel  sleepers  the  cost  would  be  about  £450  per 
mile  in  England.  The  market  varies.  Steel  rails' 
f.  o.  b.,  cost  £6-10-0  per  ton  in  January  1882  and 
only  £4  per  ton  in  July  1886.  It  would  be  advisable 
to  have  a  good  stock  of  curved  pieces,  points,  cross- 
ings, turntables,  &c.,  so  as  to  make  the  line  thoroughly 
efficient. 

Roll  i  no -Stock. — There  are  many  types  of  wagon  suitable 
for  different  purposes,  which  can  be  seen  in  any  illustrated 
catalogue.  The  type  of  wagon  I  would  recommend  as  the 
best  for  all  ordinary  purposes  is  known  as  the  platform  wa- 
gon,—See  Diagram  .-1.  The  frame  consists  of  channel  iron 
beams  with  iron  corner  upri<:;hts  and  hand  bars  drilled  with 
holes  for  fitting  iron  or  wooden  sides  and  ends.  The 
length  is  4ft.  6in.  It  will  carry  ordinary  merchandise 
not  weighim;  more  than  15  cwt.  and  cost  in  En  <:  land 
£518-0  only.  The  deadweight  is  reduced  to  a  minimum 
which  is  a  consideration  in  haulage  by  coolies,  and  these 
wagons  can  be  adapted  fornearly  every  purpose.  Two  coup- 
led together,  as  shewn  in  the   sketch, — See  Diagram  B 

can  be  adapted  for  carrying  heavy  logs  up  to  30  cwt. 
in  weight.  If  fitted  with  stanchions,  at  each  end  to 
carry  a  broad  wooden  seat  and  provided  with  over- 
hanging foot-boards,  each  wagon  could  carry  six  men 
sitting  back-to-back,  facing  outwards  as  in  an  Irish  car. 
More  elaborate  cars  for  1st  and  2nd  class  passengers  are 
used,  but  I  am  merely  suggesting  the  type  most  suitable 
for  general  use  and  how  it  can  be  adapted  for  other 
purposes. 

The  estimated  cost  of  transporting  50  miles  of  2-feet 
gauge  portable  railway  and  400  wagons  per  100  miles 
would  be  I  believe  about  Rs.  8,000.  but  as  Government 
have  an  interest  in  most  other  Railways  this  would  not 
be  all  loss,  and  in  making  concessions  to  other  Railways  in 
future  some  condition  might  be  made  to  meet  a  contin- 
gency of  this  sort. 

Sir  Edward  Buck  proposes  that  the  Inspector-General 
of  Forests  should  be  asked  whether  any  of  his  Forests  are 
in  a  position  to  admit  of  the  utilization  of  portable  tram- 
waj-s,  and  that  if  the  circumstances  are  favourable  a  prac- 
tical experiment  .should  be  tried.  It  is  po.ssible  the  In- 
spector-General of  Forests  m.ay  not  be  able  to  advise  tlie 
introduction  of  portable  tramways,  or,  if  introduced,  cir- 
cumstances may  not  be  as  favourable  as  desired,  and  in 
either  case  this  would  be  fatal  to  the  proposal. 

So  convinced  am  I  of  the  advantages  that  must  follow 
the  u.se  of  portable  railways  when  used   under   ordinarily 


favourable  conditions,  and  (putting  aside  the  immense  ad- 
vantages that  would  accrue  to  Government  in  time  of  war 
or  famine  from  their  use)  the  certiiiuty  that  they  can  be 
made  to  earn  a  fair  return  on  their  original  cost  that  I 
trust  I  may  be  permitted  to  offer  a  few  suggestions. 

I  would  suggest  Government  getting  about  200  miles 
of  2-feet  railway  20  or  221bs.  to  the  yard,  complete  with 
rolling-stock  of  the  platform  wagon  type  described  above. 
It  is  no  use  attempting  exporinients  with  half  measures  ; 
50  miles  might  be  sufficient  for  an  experiment,  but  on  an 
emergency  might  fail  just  bix-anse  more  was  required. 

These  200  miles  might  be  laid  down  in  different  parts  of 
India,  in  various  lengths  from  those  points  where  the  ex- 
ports or  imports  or  passenger  traffic  shewed  the  best  pros- 
pect of  a  good  return,  as  feeders  to  existing  lines,  one  end 
always  being  in  contact  with  a  railway  so  that  they  could 
be  easily  taken  up  and  transported. 

No  permanent  station  buildings  or  platforms  should 
be  made.  Everything  should  be  carried  out  with  riijid 
economy  and  only  what  was  absolutely  necessary  be  pennit- 
ted.  Goods  and  passengers  could  be  taken  in  at  every 
village  along  the  route,  and  the  speed  be,  say,  8  or  10 
miles  an  hour  or  more  if  required. 

In  this  way  the  largest  return  would  be  secured  with 
the  smallest  outlay,  and  the  line  would  be  certain  (judging 
from  other  lines  which  have  not  had  such  favourable  con- 
ditions) to  pay  a  good  return. 

For  the  working  staff"  I  would  propose  to  enlist  a 
special  body  of  men,  liable  to  serve  anywhere  ;  then  when 
a  war  or  famine  occurred  the  whole  line  might  be  taken 
up  in  a  few  hows  telescopically  from  the  furthest  ends, 
conveyed  wherever  required,  laid  down  in  a  few  days  at 
the  outside,  and  be  worked  by  the  same  staff  complete  ; 
men  who  were  accustomed  to  the  work. 

This  would  perhaps  cost  an  outlay  of  between  20  and 
30  lakhs,  but  I  doubt  if  the  Goveriunent  could  invest  this 
sum  in  any  more  remunei-ative  way,  and  I  would  strongly 
urge  no  half  measures  if  complete  success  is  desired. 

Supposing,  however,  that  the  Government  are  not  pre- 
pared to  spend  this  money,  I  think  it  might  be  possible 
to  induce  private  companies  to  do  so,  if  liberal  terms  were 
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offered.  The  Government,  say,  to  guarantee  interest  on 
the  capital,  as  allowed  to  other  Railways,  with  the  special 
condition  that  in  war  or  famine  the  Government  should 
have  the  use  of  the  railway,  paying  all  costs  of  removal, 
relaying,  compensation  for  loss  and  a  liberal  additional 
rate  of  interest  during  the  time  the  line  was  taken  up  by 
Government.  On  some  such  conditions  I  believe  the 
capital  would  be  subscribed  at  once.  In  some  way  of 
this  short  the  interests  of  the  shareholders  might  be 
guarded  and  at  the  same  time,  without  going  to  any 
expense,  the  Government  would  have  a  large  supply  of 
portable  railway  and  plant  in  the  coantvi^  rea.l;^  for 
immediate,  use ;  and  until  it  was  required  for  war  or  famine 
it  would  be  opening  out  parts  of  the  country  which  are 
only  waiting  for  means  of  transport,  and  so  even  now 
would  be  a  direct  advantage  to  the  Empire.  A  good  in- 
vestment I  believe  in  a  financial  point  of  view  and  certain- 
ly I  think  one  of  the  best  preparatory  measures  against 
famine  or  war. 


THE  GOVERNMENT   HARNESS  AND  SADDLE 

FACTORY  AT    CAWNPORE. 

Any  traveller  passing  through  or  being  on  a  short  visit 
to  Cawnpore  should  not  miss  the  opportunity  of  visiting 
these  works,  which  are  conducted  under  the  able  man- 
agement of  Colonel  Stewart,  to  whom  is  due  the  honor  of 
being  the  originator  and  organiser.  In  ordinary  times 
most,  if  not  all,  requirements  of  the  Army  Department  are 
met  from  these  Establishments,  and  the  history  of  the 
initiation  and  development  of  the  latter,  which  has  ren- 
dered the  former  independent  of  the  English  market  in 
this  particular  branch  of  its  requirements,  though  short, 
is  not  devoid  of  interest  and  instruction.  In  1859,  when 
the  city  of  Cawnpore  was  once  more  restored  to  peace  and 
quietness  from  the  horrors  of  the  Mutiny,  which  had  dis- 
organised society  and  ruined  trade.  Colonel  (then  Cap- 
tain) Stewart  received  peremptory  orders  to  enter  upon 
the  work  of  reviving  the  staple  industry  of  the  country — 
that  of  manufacturing  leather  —  which  had  declined  during 
the  troubles  that  had  preceded  the  year  just  named. 
Thereupon  Colonel  Stewart  lost  no  time  in  deciding  upon 
the  spot — at  the  site  of  the  old  Fort — organising  labour, 
collecting  materials,  smd  puttin<:  the  work  in  motion. 
Despite  all  discouraging  circumstances  and  trade  competi- 
tion, which  was  dictated  from  mere  feeling  of  jealousy, 
he  tided  over  all  his  difficulties,  and  the  present  works  bear 
testimony  to  the  skill,  judgment,  and  energy  of  a  man,  who 
deserves  the  gratitude  of  the  interested  Cawnporites, 
and  a  better  recognition  at  the  hands  of  Government  than 
that  recently  received. 

The  t^mnery  and  curriery  department  is  conducted  on 
the  English  principle.  The  raw  material,  consisting  of 
hides  of  homed  cattle,  sheep  and  goais,  are  brout;ht  in  by 
contractors  from  whom  they  are  purchased  at  the  market 
rate.  Cow  hides  of  good  quality  are  sold  for  from  four  to  five 
annas  per  lb,  and  those  of  buffaloes  at  three  annas  per  lb.  As 
soon  as  the  hides  are  taken  delivery  of,  they  are  subjected 
to  the  process  of  liming,  which  consists  of  steeping  them 
in  a  solution  of  caustic  lime,  for  a  definite  period,  gene- 
rally one  month,  in  order  to  deprive  the  hides  of  their 
hairy  coating  and  any  fleshy  remnants. 

While  yet  undergoing  this  process,  they  are  subjected 
to  the  operation  of  stocking  or  beating,  which  is  done 
by  means  of  steam  machinery.  The  caustic  bath, 
which  acts  destructively  on  the  leather,  cannot  be  avoided, 
as  no  other  method  is  known  to  work  equally  well.  The 
hides  when  drawn  from  the  tanks  present  a  greyish  ap- 
pearance and  are  of  gelatinous  consistency.  They  are  now 
lintecl,  that  is,  thrown  into  a  bath  of  bran  and  water  in  an 
advanced  state  of  fermentation.  Here  a  chemico-mechani- 
cal  change  takes  place ;  the  pores  of  the  skin  or  hide,  which 
had  been  filled  with  lime  when  in  course  of  liming  are 
now  acted  upon  by  the  acid  and  the  lime  removed,  there- 
by rendering  the  leather  spongy  or  permeable  to  the 
action  of  tannin.  The  hides  are  then  weighed  and  all 
traces  of  roughness  on  the  flesh  side  of  the  skin  removed 


with  a  blunt  knife.     This  done  they  aie  removed   to  the 
tannin  bath  composed  of  the  following  ingredients. 

Babul  bark 

Myrabolum  or  burr  ...  ...     16// 
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The  hides  are  allowed  to  remain  in  this  solution  for  30 
days,  and  at  intervals  they  are  handled — that  is,  drawn 
from  the  tank  and  exposed  to  the  sun  to  deprive  them  of 
gallic  acid  and  oxygen.  Dusting  or  immersing  them  in  a 
stronger  liquor  is  the  next  operation.  This  is  done  by 
spreading  pulverised  babul  bark  between  the  hides  to 
maintain  the  strength  of  the  solution.  The  period  neces- 
sary for  this  operation  varies  from  120  to  130  days, 
during  which  the  hides  are  less  handled  than  before. 

For  the  last  time,  and  that  for  a  period  of  150  days  or 
thereabouts,  they  are  put  in  vats  of  new  liquor.  Thus,  it 
will  be  seen,  that  before  the  hides  are  ready  for  the  cur- 
riery,  they  have  to  undergo  manifold  operations  extending 
over  11  months.  The  hides  ready  by  the  completion 
of  the  last  process  are  now  removed  into  the  curriery, 
where  they  are  thrown  into  the  scouring  tanks,  located  in 
large  covered-in  buildiniis,  and  thence  to  tht-  stone  beds, 
where  they  are  partially  dried,  pressed  out  by  machinery, 
and  then  stretched  on  the  curriers  beam.  Here  the  skins 
are  further  cleansed  of  all  remaining  adherent  flesh  under 
the  skilful  application  of  the  shaving  knife. 

After  a  variety  of  other  processes  mostly  performed 
by  machinery,  the  leather  is  now  ready  for  storage  or 
manufacture     of    leather   goods. 

The  contract  system  pervades  every  department  and  its 
advanta;:es  are  equally  shared  by  the  employer  and  the 
employed.  There  are  more  or  less  1,500  hands  employed 
daily  at  these  works  supervised  by  13  Europeans. 

The  airoregate  annual  outturn  of  prepared  jroods 
amounts  to  350,000lbs  and  nearly  half  a  million  lbs  of 
leather  are  annually  cxu-ried  here.  Some  idea  may  be 
formed  of  the  magnitude  of  the  operations  when  we 
state  that  the  value  of  the  work  done  amounts  to  no 
less  then  fifteen  lacs  of  Rupees  per  annum. 

We  cannot  take  leave  of  our  subject  without  expressing 
our  inability  to  solve  the  ever  present  enigma,  viz.,  th*t 
this  country  possessing,  as  it  does,  so  many  natural  ad- 
vantages and  replete  with  products,  vegetable,  animal,  and 
mineral,  should  be  still  dependent  on  the  English  market 
for  a  variety  of  manufactured  i'oods,  which  could  be  easily 
supplied  locally,  if  the  same  fostering  care  and  encourage- 
ment, whose  influence  has  brought  the  Cawnpore  Army 
Harness  and  Saddlery  Factory  to  its  presenf;  efficiency, 
were  extended  to  various  other  industries,  which  are  on 
the  decline  or  struggling  for  existence  in  India. 

We  think  there  is  ample  room  for  more  such  factories, 
and  the  enterprising  public  should  come  to  the  fore  to 
supply  the  want. 

It  is  indeed  an  anomaly,  if  not  a  standing  reproach  to 
the  intelligent  trades-people  of  the  country,  to  allow  cot- 
ton, wool,  hides,  horns,  and  a  hundred  other  kinds  of  raw 
materials,  to  be  sent  out  of  the  country  to  return  to  it  as 
manufactured  goods  burdened  with  transit  and  other 
charges,  which  preclude  many  from  enjoying  the  blessings  of 
civilization.  N  o  country  in  the  whole  world  (except,  per- 
haps, parts  of  Africa)  enjoys  the  advantages  of  such  abun- 
dant and  cheap  labour  as  India,  and  yet  she  is  not  in  a 
position  to  compete  with  other  countries  or  to  supply  her 
own  wants. 

In  the  cotton  industry,  Bombay,  of  all  other  parts  of 
India,  stands  foremost,  but  when  considered  relatively 
to  the  wants  of  the  250  millions,  it  is  but  a  drop  in  the 
ocean. 

For  this  retrograde  state  of  things  the  people  of  the 
country  are  not  so  much  to  blame  as  the  Government 
whose  precepts  are  not  practices,  and  whose  policy  does 
not  possess  that  true  ring  of  honesty,  which  we  had 
deluded  ourselves  it  had. 

Ckispin. 
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THE  CONSTRUCTION  OF  THE  HONEY-CELL ; 

OR, 

The  Bee  and  his  D.  P.  W. 

By  a.  Ewbank. 

IV. 

It  the  progressive  bee-paxty  had  conservative  argu- 
ments and  conservative  sentiment  to  overcome  before  they 
could  launch  out  from  the  time-honoured  circle  and  land 
themselves  on  to  a  hexagon  they  must  have  found  it  at 
least  et]ually  difficult  to  "  change  their  base"  in  the  manner 
we  proceed  to  describe.  Every  schoolboy — among  tailless 
bipeds — knows  that  plane  geometry  is  easier  to  under- 
stand than  geometr)'  of  three  dimensions.  The  change 
from  jig.  2  to  fig.  5  was  a  plane  change.  The  change 
of  base  now  to  be  hazarded  is  a  change  in  three  dimensions. 

Figh. 


F 

y. 

K 

J 

/\ 

\I 

\ 

/* 

A 

D 

c\      n 

/ 

/ 


O  M 


Let  A  B  C  D  E  F  in  iig.  -5  be  considered  for  the  present 
the  plane  base  of  an  upper  cell.  Let  P,  its  centre,  be  lower- 
ed down  the  axis  of  the  cell  for  a  certain  distance  x.  Let 
B  move  vertically  up  through  an  equal  distance.  Let  A 
and  C  be  unmoved.  We  may  thus  imagine  that  the 
rhombus  P  A  B  C  has  rotated  about  its  one  diagonal  A  C 
and  that  the  other  diagonal  has  stretched  so  as  to  allow  P 
and  B  to  have  strictly  vertical  movements.  Thus  the  figure 
remains  a  rhombus.  Let  the  rhombus  P  A  F  E  be  similarly 
treated,  P  sinking  through  the  same  distance  x.  Let 
P  C  D  E  have  corresponding  movements.  Then  the  plane 
base  has  been  changed  into  a  three-face  pjTamidal  base 
These  faces  jut  up  and  intersect  the  vertical  walls  of  the  eel 
in  a  zig-zag  manner.  This  is  indicated  in  jiq.  7  by  the  zig- 
zag line — or  broken  line  as  we  say  in  solid  geometry— 
AB'CD'  EF'A.  The  new  shape — if  we  start  from  a  cell  of 
given  height  and  given  cross-section — is  known  if  we  know 
a;  or  if  we  know  the  angle  between  two  edges  of  the  new 
pyramid  or  if  we  know  the  angle  between  two  of  its  faces. 
The  inside  angle  between  two  of  the  faces  that  meet  at  P  we 
shall  call  2  0.  The  inside  angle  between  two  of  the  edges  at 
P  we  shall  call  2  e.  In  iig.  7  the  angle  2  6  is  A  F  E.  This 
angle  ecjuals  A  F  E  or  C  U  E.  The  angle  2  </>  is  not  shown 
in  this  figure.  We  shall  see  that  the  bee  has  chosen  such 
a  shape  for  the  base  that  2  0  =  120°,  and  that  6  is  defined 

by  the  equation  Cos  e  =  -T^.     This  makes  2  6  =  109°  30' 

roughly.  To  show  that  either  of  these  angles  implies  the 
other  is  a  problem  in  ordinary  geometry.     Ordinary  geo- 

F^2. 


Fig.  7. 


metry  is  entitled  to  use  Algebra  and  Trigonometry  as  allies. 
To  show  that  either  of  these  angles  gives  a  cell  which 
has  the  curious  property  of  being  most  economical  of 
surface  {i.e.,  building  material )  we  might  by  ordinary 
geometry  calculate  the  surface  for  these  angles  and  the 
surfaces  for  other  values  of  2  6  or  2  </>.  We  should  thus 
experimentally  prove  our  theorem.  Or  we  might  by  the 
aid  of  the  Differential  Calculus  inquire  what  value  of  26 
gives  a  minimum  surface.     This  we  do  later. 

If  we  imagine  an  insect  to  examine  the  new  base 
boundary  he  will  have  an  uphill  and  downhill  journey 
along  the  lines  AB',  B~C,  CD',  D^E,  EF'  and  finally  down- 
hill from  F'  to  A.  This  zig-zag  boundary  looks  puzzling 
to  us  and  it  would  have  been  more  puzzling  to  a  genera- 
tion of  bees  that  found  themselves  transijorted  in  a  mo- 
ment from  the  old  plane  base  to  the  new  perfected — the 
reformed — or  as  the  conservative  bee-minds  would  say — 
the  new  (Reformed  base.  And  if  the  progressive  or  the 
radical  party  had  proposed  to  change  the  old  plane  (and 
plain)  base  at  once  into  this  convoluted  shape  their  pro- 
posals would  have  been  scouted  by  nearly  all  the  bees  who 
were  bees  of  judgment  and  experience.  In  that  cell_/f(7.  5, 
whose  centre  is  Q,  let  the  rhombus  A  Q  G  B  be  tilted 
about  the  line  A  G.  If  we  treat  the  rhombus  Q  G  H  K 
and  the  rhombus  QKLA  in  a  similar  manner  we 
have  the  same  three  face  pyramid  for  the  base  of  the  cell 
A  B  G  H  K  L.  Let  the  cell  B  G  M  N  0  C  be  also  thus 
modified.  If  now  we  look  at  the  face  P  A  B  C  of  one 
upper  cell,  Q  A  B  G  of  a  second  upper  cell,  and  R  0  B  G 
of  a  third  upper  cell  we  see  that  these  faces  in  their  new 
sloping  positions  constitute  another  pyramid  at  whose 
raised  vertex  we  are  looking  and  which  on  the  other  side 
of  the  paper  gives  us  a  new  base  for  a  new  under  cell  to 
be  dovetailed  between  the  three  upper  cells  whose  centres 
we  may  call  P,  Q,  R.  Thus  any  three  upper  cells  which 
have  three  vertical  walls  (one  from  each  pair  of  cells) 
meeting  in  one  vertical  line — as  the  line  through  B — 
have  on  the  other  side  an  inverted  cell  wedged  in  between 
them. 

This  dovetailing  is  geometrically  more  complicated 
than  that  of  fig.  6.  Had  the  bees  commenced  to  modify 
the  circles  oi  fig.  7  before  they  shifted  them  as  circles, 
they  would,  as  we  have  seen,  ultimately  have  obtained 
square-section  cells  and  they  could  have  dovetailed  them 
back  to  back  as  is  shown  in  fi,g.  6.  But  having  committed 
themselves  to  the  fix/.  2  grouping,  which  afterwards  brought 
them  to  hexagons,  they  were  naturally  led  to  the  more 
complicated  one — between — three  dovetailing  arrange- 
ments which  we  have  now  described.  The  arrangement 
of  fig.  6  is  a  simpler  one — between — two  or  alternate  dove- 
tails.    Thus  the  accident   of  shifting  their  circles   before 
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they  changed  their  shape  has  affected  their  whole  sub- 
sequent history  just  as  the  after  history  of  one  nation  of 
tailless  bipeds  was  built  on  the  accident  that  a  Norman 
biped  called  William  overcame  a  Saxon  called  Harold  some 
eight  hundred  years  ago. 

But  we  must  not  imagine  that  the  D.  P.  W.  among  the 
bees  saw  its  way  clearly  from  the  first  to  that  pronounced 
pyramidal  dovetail  which  the  cells  finally  received.  Per- 
haps P  at  first  was  only  lowered  slightly  the  bees  work- 
ing at  the  P  cell  having  no  thought  of  shifting  re  raising 
B.  Similarly  Q  and  E.  would  be  lowered  slightly.  But 
the  bees  in  the  opposite  cell  would  push  B  (their  centre) 
forwards,  and  the  upper  cell  bees  would  accept  this 
movement.  Thus  we  should  have  the  plane  hexagonal 
boundary  of  one  cell  replaced  by  a  very  slightly  zig-zagged 
line.  This  zig-zag  line  came  on  them  as  an  unforeseen  con- 
sequence of  their  engineering  changes.  Had  it  been  clearly 
forecasted  a.s  an  inevitable  result  in  its  final  outrageous 
shape — of  the  proposed  engineering  changes — some  conser- 
vative old  gentlemen  among  the  community  would  have 
been  supplied  with  a  great  "  unanswerable  "  argument 
against  the  folly  of  these  unconstitutional  innovations. 

But  though  the  object  was  engineering  or  dynamical 
yet  after  it  was  carried  into  practice  the  bees  might  perhaps 
discover  that  the  change  was  economical  of  wax — that  they 
■were  "  saving  on  the  estimates."  This  discovery  would 
be  a  fine  weapon  to  flourish  in  the  faces  of  the  oppo- 
sition party.  For,  generally,  changes,  though  they  may  be 
undeniably  necessary,  are  confessedly  and  undeniably  cost- 
ly. It  would  also  serve  to  neutralize  the  aesthetic  objection 
That  might  be  felt  to  the  painfully  irregular  base  outline. 
Thus  the  charges  of  "  utterly  unnecessary  alterations"  or 
<if  "  tampering  with  old-established  customs"  would  gradu- 
al ly  be  silenced.  The  Engineer  in  charge  if  he  found  that 
wax  was  being  saved  might  be  encouraged  to  proceed  fur- 
ther. For  the  dynamical  aspects  would  be  improved  by  a 
farther  development  of  promontories  and  so  long  as  these 
were  accompanied  with  a  continued  diminution  of  materi- 
al and  no  other  disadvantage  he  would  be  willing  to  push 
the  process  beyond  the  point  where  mere  motives  of  stabili- 
ty would  drive  him.  But  when  he  reached  the  point  beyond 
which  the  surface  would  begin  to  demand  again  that  ma- 
terial which  it  had  previously  given  back  as  savings  the 
Engineer  might  stay  the  ever-elongating  promontory  and 
might  keep  it  at  that  figure  for  the  future.  Architectural 
necessities  had  already  been  fully  satisfied  and  mere  finan- 
(nal  conditions  were  now  most  favourable.  Therefore  the 
honey  cell  might  become  stereotyped  and  subsequent 
generations  might  so  maintain  it. 

We  have  thus  endeavoured  to  show  that  the  bee  in 
altering  the  shape  of  his  cell  was  at  no  time  especially 
bent  on  saving  building  material.  He  thought  of  using 
up  waste  spaces  or  he  thought  of  getting  increased 
stability.  Economy  in  wax  whether  obtained  by  making 
one  wall  serve  for  two  cells  or  by  giving  his  base  a  slope  was 
simply  an  incidental  advantage  which  possibly  he  learned 
to  appreciate.  Nor  does  the  bee  seem  to  have  occupied 
itself  with  the  question  how  far  the  volume  of  the  cell 
would  be  changed  for  the  better  or  the  worse.  No  doubt 
in  utilising  waste  spaces  he  is  directly  thinking  of  volume. 
But  when  in  fi(f.  5  the  centres  P,  Q,  R  are  lowered  and 
the  opposite  centre  B  is  raised  the  volume  added  to  one 
cell  is  subtracted  from  some  others.  We  shall  see  that  the 
lowering  of  P  and  the  raising  of  B,  F,  and  D  left  the 
volume  of  the  P  cell  unchanged.  Thus  we  have  the 
refined  purely  geometrical  question — how  shall  we  modify 
the  hexagonal  prism  to  give  the  surface  a  minimum  while 
the  capacity  remains  constant.  This  is  that  geometrical 
problem  which  probably  many  mathematicians  have 
applied  the  Calculus  to  solve.  But  it  does  not  appear  that 
such  a  problem  ever  presented  itself  to  the  mind  of  the  bee. 

For  suppose  that  a  tailless  biped  was  designing  a  house 
()r  a  bridge.  Is  not  the  amount  of  material  the  very  last 
thing  he  would  study  ?  If  he  builds  a  house  he  thinks  first 
how  many  men  it  should  hold.  If  he  builds  a  bridge  he 
thinks  first  how  much  traffic  it  should  take.  Secondly,  he 
thinks  what   form    he  should   give  the  house  that  it  may 


not  fall  by  its  own  weight — or  what  form  he  should  <.'ive 
the  bridge  that  it  may  bear  its  own  weight,  plus  the 
weight  of  expected  traffic.  Lastly,  he  proceeds  to  calcu- 
late the  amount  of  material  he  will  require.  To  suppose  that 
the  bee  inverted  this  reasonable  order  is  to  violate  the  gold- 
en rule  that  every  man  or  bee  shall  be  assumed  to  be  inno- 
cent (of  professional  folly)  until  he  is  proved  to  be  guilty. 

A  man  in  designing  a  structure  thinks  what  he  will  put 
inside  it.  If  it  is  a  dwelling  chamber  it  is  spacious  to 
move  about  in  and  lofty  for  appearance  as  for  ventilation. 
If  it  is  a  larder  it  is  made  smaller  and  not  lofty.  For  a 
central  space  without  shelves  is  here  a  space  wasted. 
The  honey  cell  is  a  larder.  The  bee  makes  it  long  en- 
ough and  wide  enough  to  suit  the  dimensions  of  his  own 
body  just  as  a  man  does  in  his  larder — or  a  banker  ia 
the  drawers  in  which  he  keeps  documents  or  a  housewife 
in  the  pvidding  dish  in  which  she  prepares  a  meal.  The 
man  at  his  larder,  the  banker  at  his  drawer  of  papers, 
or  the  housewife  at  her  pudding  dish,  would  be  very  much 
surprised  to  be  told  that  the  first  and  most  important  ques- 
tion was  the  amount  of  material  used  up  in  making  these 
three  articles.  1  he  bee  as  I  think  began  his  existence  as 
an  ordinary  sensible  Engineer.  He  ended,  as  a  reward  of 
his  professional  virtues,  by  becoming  a  wise  Geometer. 

Again,  we  know  that  of  all  bodies  having  a  given  volume 
the  sphere  is  most  economical  of  surface.  Therefore  it 
seems  that  a  hemisphere  is  an  excellent  shape  for  an  open 
vessel  if  economy  of  material  is  the  first  consideration. 
If  therefore  the  bees  were  first  of  all  bout  on  saving  their 
wax  they  would  have  made  bowl-shaped  cells  and  then 
dovetailed  them  into  stout  hexagonal  prisms  to  make  one 
wall  serve  twice.  And  the  purely  geometrical  problem 
which  we  should  have  to  solve  would  be  as  follows  :  Find 
that  shape  of  cell  which  is  absolutely  most  economical 
when  cells  are  grouped  both  in  la3'ers  and  back  to  back  and 
the  dovetailing  is  strictly  subordinated  to  economy  of 
material.  But  this  is  not  the  geometrical  problem  which 
the  Calculus  has  been  used  to  solve  for  the  bee  cells. 

In  the  bee  cell  problem  we  have  the  original  height  (or, 
length)  of  the  cell  given.  We  have  also  its  cross-sec- 
tion known  to  be  hexagon  and  the  side  of  this  hexagon  also 
given.  We  have  then  while  keeping  the  upper  part  of 
the  cell  unchanged  so  to  modify  the  lower  part  as  to 
have  a  three-faced  symmetrical  pyramid  for  base  whose 
faces  are  to  reach  as  deep  below  the  original  base  as  they 
reach  above  it.  All  these  conditions  being  observed — • 
please  find  x  the  depth  of  lowering  or  find  some  other 
element  such  as  20  or  2<p  which  will  equally  well  define 
the  particular  pyramid  to  be  selected. 

As  to  the  original  dimensions  of  the  cell  they  had  as 
we  think  some  personal  relations  to  the  bee.  A  cell 
must  not  be  inconveniently  long  for  the  bee  to  reach 
into  to  store  or  remove  honey.  It  must  also  not  be  too 
narrow.  A  number  of  small  cells  are  more  conveni- 
ent than  one  large  cell  because  then  each  bee  can 
have  his  honey  collecting  work  fairly  allotted  to  him.. 
When  the  honey  is  being  used  up  in  the  winter  the 
rate  of  consumption — or  the  stock  remaining  can  be 
more  readily  gauged  or  controlled.  If,  as  is  thought, 
the  bee  possesses  its  formic  acid  not  primarily  to  be 
injected  through  its  sting  into  obtrusive  humans  as  other 
unscrupulous  robbers,  but  to  pickle  its  own  honey  and 
thus  to  help  it  to  keep  good,  then  it  will  be  convenient 
to  have  the  volume  of  the  cell  in  some  relation  to  the 
amount  of  formic  acid  easily  at  one  time  secreted.  In 
a  very  large  cell  it  would  be  difficult  to  estimate  how 
much  formic  acid  should  be  injected,  and,  if  the  right 
quantity  were  injected,  it  would  perhaps  be  over  strong 
at  one  place  and  insufficient  at  another  because  hone}', 
being  a  viscous  fluid,  would  not  let  the  acid  readily 
and  uniformly  be  diffused.  These  considerations,  as  it 
seems  to  me,  were  what  chiefly  determined  the  size  and 
shape  of  the  original  cell.  Subsequent  modifications 
either  on  engineering  or  on  wax-economy  or  on  other 
grounds  were  so  carried  out  as  never  to  lose  sight  of 
the  original  personal  conditions. 

(To  he  continued.) 
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VITAL  STATISTICS. 

When  an  individual  of  the  yenus  homo  has  passed  three 
score  and  ten  he  shortly  after  succuiubs  to  some  accident- 
al complaint  in  spite  of  Parr's  life  pills  -Mid  all  other 
potent — or  at  least  patent — prolongators.  Here  there 
seems  little  cause  for  wonder;  a  machine  has  simply  worn 
out.  But  a  similar  stage  of  decline  and  disappearance 
■would  appear  to  attend  communities.  Nor  does  it  ever 
happen  that  when  a  people  is  nigh  unto  death,  there  will 
come  to  it  what  doctors  call  a  turn  for  the  better  and  it 
takes  a  fresh  lease  of  the  centuries.  Yet  if  we  look  into  the . 
eases  where  nations  are  broken  up,  we  do  not  find  that 
the  great  proportion  of  individual  men  and  women  are 
in  physical  or  mental  decrepitude.  We  have,  as  it  were,  a 
watch,  which  after  keeping  due  time  for  many  years  loses 
the  power  to  go.  We  open  out  the  woiks  and  take  them  en- 
tirely to  pieces.  We  have  thus  so  many  wheels  and  an 
assortment  of  other  items.  These  we  use  together  with 
fresh  apparatus  in  constructing  other  watches  and  they 
readily  perform  their  parts. 

■  What  is  the  cause  which  kills  the  national  life,  while 
the  lives  of  individuals  are  left  so  largely  unimpaired  ? 
The  Assyrian  Empire  came  and  went.  The  Egyptian 
power  rose  and  fell.  Other  dynasties  had  their  day  and 
then  their  strength  decayed.  The  Romans  easily  overcame 
the  world,  but  they  themselves  were  easily  overcome. 
What  is  that  poison  which  has  power  to  diffuse  through 
the  veins  of  a  people — to  bring  feebleness,  paralysis, 
'death  ?  That  poison  is  luxury. 

When  the  rulers  of  a  people  or  a  tribe  live  as  simply 
and  as  raggedly  as  the  tribe — when  its  aristocracy  is  au 
aristocracy  of  physical  excellence — -of  capacity  and  will- 
ingness for  hardship — of  deli<:ht  in  a  strenuous  life — that 
people  or  tribe  is  enjoying  its  youth  ;  its  old  age  is  yet 
in  the  future.  When  in  consequence  of  the  accumulation 
of  wealth  a  people  breeds  a  class  of  men  whose  only  func- 
tion is  to  c(nisume  the  large  inheritance  of  the  past  ;  the 
seeds  of  corruption  are  in  that  people — a  finger  is  writing 
on  the  wall. 

■  In  a  primitive  stage  of  civilisation  no  member  of  a 
tribe  is  likely  to  starve,  unless  the  whole  tribe  starves  with 
him.  Nor  is  it  easy  for  any  member  to  accumulate  enor- 
mous wealth.  Wealth  in  such  a  conmiunity  is  embodied 
in  bulky  and  perishable  articles — as,  for  instance,  in  cattle 
of  kinds.  The  owner  of  such  property  cannot  readily 
Consume  most  of  it  on  himself.  A  small  army  is  neces- 
sary to  protect  it  and  they  live  in  the  goods  they  preserve. 
In  a  stage  of  civilisation  highly  developed  a  man  may 
•walk  down  a  crowded  street  and  his  name  may  be  un- 
known to  numerous  passers-by.  His  property  may 
consist  of  the  clothes  he  wears  and  a  small  piece  of 
paper  in  his  hand.  That  small  piece  of  paper  may 
make  him  the  possessor  of  untold  millions.  Over  these 
possessions  his  power  may  be  uncontrolled.  Ninety-nine 
per  cent,  of  it  he  has  power  to  dissipate  in  utterly  selfish 
and  utterly  irrational  enjoyments. 

Civilisation  is  mainly  an  intensification  of  the  differ- 
ence between  one  man  and  another.  Its  happiest 
children  are  made  more  happy ;  its  unfortunate  children 
have  their  misery  deepened.  The  Australian  savage 
or  the  South  African  bushman  has  occasionally  to  endure 
hunger.  But  wild  men,  like  predatory  wild  animals, 
usually  make  captures  sufficient  to  sustain  their  life 
and  strength.  For  the  rest  the  savage  has  freedom — ho 
looks  up  at  an  open  sky.  The  ordinary  dangers  of  his 
daily  life  provide  him  with  that  healthy  excitement  for 
which  under  other  conditions  men  are  fain  to  have 
recourse  to  gambling  or  intoxication.  He  is  not  driven  to 
camp  in  crowded  alleys  reeking  with  filth  and  pestilence. 

On  the  other  hand,  in  a  modern  city  the  selfish 
consumer  of  almost  unlimited  wealth  might  not  appear 
an  object  of  envy  to  a  normal  healthy  savage.  This 
latter  whfwc  bodily  strength,  activity  and  endurance 
are  preserved  in  vigorous  trainintr  woulcl  note  with  con- 
tempt the  helpless  physical  condition  to  which  luxury  has 
reduced    the    other.     In    the    victim    of   over-civilised 


civilisation  the  stomach  may  have  grown  the  predomi- 
nating member  and  all  the  other  organs  be  bub 
satellites  ranged  round  in  waiting  to  obey  its  summons. 
The  old  Greeks  held,  that  if  a  man  studied  only  his  personal 
interests  and  had  no  thought  for  those  of  the  community 
he  should  be  called  au  idiot. 

The  utmost  degradation  which  poverty  shows  us  in 
some  of  our  modern  cities  is  an  extreme  in  one  direction 
of  the  tendencies  of  modern  civilisation.  The  degrada- 
tion of  unlimited  personal  wealth  consumed  in  irrational 
personal  gratifications  shows  au  extreme  in  another  direc- 
tion. Between  these  there  must  be  a  great  preponderance 
of  healthier  average  lives  to  preserve  the  life  of  the  nation. 
Shoiild  these  average  lives  cease  greatly  to  preponderate 
the  country  possibly  will  be  cured  by  civil  war.  But  it 
is  more  likely  that  its  growing  rottenness  will  invite  the 
attacks  of  healthier  peoples,  and  that  its  national  life  will 
be  destroyed.  A  wounded  people  or  a  wounded  wolf  has 
seldom  the  chance  of  recovery.  It  is  set  upon  and 
devoured  by  its  neighbours. 

When  a  co\nitry  has  become  sufficiently  corrupted  for  a 
small  minority  to  be  competing  with  each  other  in 
luxury  and  fijolish  ostentation  while  a  much  greater 
number  are  dying  around  them  of  diseases  engendered  of 
privation,  it  is  not  merely  useless  to  expect  the 
corrupted  wealthy  minority  to  sacrifice  their  acquired 
tastes  to  promote  the  public  good,  but  it  is  certain  tfiab 
no  remedy  which  these  few  could  apply,  could  forthwith 
cope  with  the  evil.  The  mere  distribution  among  the 
poorest  classes  of  the  wealth  which  belongs  to  the  few 
would  cause  a  week  or  two  of  riotous  enjoyment,  but 
afterwards  the  misery  would  be  renewed. 

For  the  evil  is  mainly  an  evil  of  degraded  natures, 
of  brutalised  tastes,  of  densest  ignorance  that  knows  not 
it.selfto  be  ignorant  and  will  not  listen  to  knowledge. 
Among  the  wealthier  classes  there  are  men  and  women 
who  would  cheerfully  sacrifice  the  bulk  of  their  wealth 
and  would  give  their  time  and  energies  could  they  only 
see  sonie  certain  way  to  the  improvement  of  their  poorer 
brethren.  The  able  statesman,  the  eloquent  preacher,  the 
thoughtful  man  of  letters,  have  all  these  questions  before 
them  to  study,  they  have  all  this  great  problem  to  solve. 


BRITISH  INDIA  INVENTIONS  AND  DESIGNS 

BILL,   1887. 

[Specially  Reported  for  Indian  Enginbeking.I 

TuE  Committee  of  the  Institute  of  Patent  Agents  Iiavin?, 
on  the  4th  March  last,  carefully  considered  the  proposed 
Indian  Act,  were  of  opinion  that  the  Bill  does  not  vary  con- 
siderably from  the  Act  No.  1-5  of  1859  and  it  appears  to  be 
mainly  designed  for  the  purpose  of  avoiding  certain  difficul- 
ties which  have  heretofore  prevailed.  To  meet  these  difficul- 
ties it  is  stated  that  it  has  been  decided  to  incorporate  in 
the  Bill  certain  provisions  suggested  by  the  Patents,  Designs 
and  Trade  Marks  Act  of  1883,  46  and  47  Vic,  Cap.  57,  as  , 
amended  by  48  and  49  Vic,  Cap.  63. 

The  main  features  of  the  suggested  alterations  are  as 
follows  : — 

\8t. — The  Bill  provides  for  concurrent  applications  in  the 
United  Kingdom  and  in  India. 

2nd. — It  defines  the  time  in  which  an  application  for  the 
exclusive  privilege  in  India  must  he  applied  for  when  there 
is  an  English  application  or  grant.  The  limit  is  12  months 
from  the  actual  sealing  of  the  English  Patent. 

3rrf. — It  provides  for  enlargement  of  time  beyond  the  six 
months  for  tiling  the  specification  after  the  order  authorizing 
the  filing  of  the  same. 

ith. — It  provides  for  the  maintenance  of  the  privilege  by 
payment  of  renewal  fees,  and  for  the  enlargement  of  time 
for  payment  of  same. 

hth. — Section  27  of  the  English  Act  has  been  adopted, 
which  provides  that  the  grant  shall  have  the  same  etTecfc 
against  the  Crown  as  against  a  subject, 

Glh. — Section  22  of  the  English  Act,  which  relates  to  com- 
pulsory licenses,  has  also  been  adopted. 

1th. — The  Act  incorporates  the  main  principles  of  part 
3  of  the  British  Act  of  1883  relating  to  the  Registration  of 
Designs. 
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Willie  the  Committee,  on  the  whole,  consider  the  Bill  fairly 
satisfactory  would  suggest  the  following  modifications  or  al- 
terations : — 

(1).  Referring  to  section  1,  sub-section  2,  it  would  be 
desirable  to  define  more  distinctly  the  extent  of  the  grant,  by 
stating  which  provinces  it  covers. 

(2).  Section  4,  sub-section  1.  The  definition  here  given  of 
an  invention  should  be  amended  so  as  to  read  as  follows  : — 

"  An  invention  includes  any  manufacture,  or  an  improve- 
ment in  any  manufacture." 

(3).  Section  5,  sub-section  1,  should  be  altered  by  the 
substitution  of  the  word  "  Invention "  for  the  word  "  Ma- 
nufacture" so  as  to  accord  with  the  alteration  which 
the  Committee  propose  in  section  4,  and  these  two  amend- 
ments the  Committee  think  will  more  clearly  define  for 
what  an  exclusive  privilege  may  be  obtained. 

(4).  Section  5,  sub-section  3.  The  Committee  consider 
that  in  no  case  should  models  be  called  for  and  would  remark 
that  drawings  and  descriptions  are  deemed  sufiicient  in  nearly 
every  country  where  patents  are  granted,  and  if  models  are 
to  be  furnished  the  cost  of  obtaining  an  exclusive  privilege 
will  in  many  cases  be  largely  increased. 

(5).  In  regard  to  section  6,  sub-sections  4,  5,  6,  and  7, 
■which  provide  for  reference  to  experts  and  payment  of  their 
fees  by  the  applicant,  it  is  considered  that  this  should  be 
omitted,  as  it  will  bear  unequally  on  applicants,  will  often 
invariably  increase  the  expense  of  an  application,  and  might 
in  some  cases  be  very  prejudicial  to  the  rights  of  the  inventor. 

(6).  Under  section  7,  sub-section  2,  the  Committee 
find  the  same  objectionable  practice  as  that  which  arose 
under  the  British  Act  of  1852  and  which  was  known 
as  "  racing  for  the  seal"  may  obtain.  The  process  of 
"  racing  for  the  seal"  may  be  better  explained  by  giving 
an  example  of  what-  might  occur  under  the  Indian  Act. 
B  makes  application  for  the  grant  of  an  exclusive  pri- 
vilege. Two  or  three  weeks  after  C,  another  inventor,  also 
makes  application  for  a  grant  for  identically  the  same 
invention.  B  has,  under  these  circumstances,  by  virtue  of 
section  7,  sub-section  2  of  the  new  Bill,  a  preferential  claim 
and  obtains  the  first  ordwr  authorising  the  filing  of  his 
specification,  but  owing  to  hia  being  resident  in  the  United 
Kingdom  or  from  other  causes  the  filing  thereof  is  delayed. 
In  the  meantime  G  obtains  his  order  and  at  once  files  his 
specification  before  B.  The  consequence  is  that  C,  although 
the  later  applicant,  obtains  an  exclusive  privilege  earlier 
in  date  than  that  of  B,  the  first  applicant. 

This  oljectionable  practice,  which  was  considered  a  hardship 
on  the  first  applicant,  has  been  remedied  in  the  United  King- 
dom by  section  13  of  the  Act  of  1883,  and  it  is  suggested  that 
the  following  sentence  should  be  added  to  sub-section  2  of 
the  Indian  Bill  : — "  Provided  also  that  in  case  of  more  than 
one  application  for  an  exclusive  privilege  for  the  same  inven- 
tion the  granting  of  such  exclusive  privilege  to  one  of  these 
aplications  shall  not  prevent  the  granting  of  an  exclusive 
privilege  on  an  earlier  application." 

(7).  Referring  to  section  8,  sub-section  1,  the  Committee 
consider  that  the  exclusive  privilege  should  extend  from 
the  date  of  filing  the  application,  and  not  from  the  date  of 
filing  the  specification.  This  alteration  will  be  necessary  in 
consequence  of  the  proposed  alterations,  to  make  this  sec- 
tion accord  with  section  7,  sub-section  2.  If  not  so  altered, 
priority  might  be  acquired  by  the  second  applicant  who  first 
filed  his  complete  specification  under  the  order  as  previously 
explained. 

(8).  Section  8,  sub-section  4  (A).  The  Committee 
think  that  the  enlargement  of  time  allowed  for  making 
payment  of  renewal  fees  should  be  extended  from  3  to  6 
months. 

(9).  Referring  to  section  12,  the  Committee  are  of 
opinion  that  the  applications  should  be  numbered  consecu- 
tively and  dated  as  of  the  day  on  which  they  are  received. 

(10).  In  section  15,  the  word  "Manufacture"  should  be 
altered  to  "  Invention"  to  accord  with  the  proposed  amend- 
ment of  sections  4  and  5. 

(11).  Sections  29  and  30  deal  with  actions  for  infringe- 
ment. According  to  these  sections  an  infringer  is  debarred 
from  pleading  as  a  defence  many  of  the  objections  ordinari- 
ly raised  in  a  patent  suit,  such  as  want  of  novelty  or 
utility,  leaving  in  fact  only  the  plea  of  no  fraud  and  prior 
user  by  defendant. 

In  order  to  defend  an  infringement  on  any  other  ground, 
it  would  appear  that  the  infringer  must  apply  under   section 


30  for  revocation  of  the  exclusive  privilege.  The  effect  of 
this  will  be  to  entail  on  a  defendant  the  necessity  of  him- 
self instituting  an  action  for  revocation,  thus  entailinc  the 
additional  expense  and  trouble  of  carrying  on  two  separate 
actions.  The  Committee  are  of  opinion  that  sub-sections 
2,  3,  and  4  of  section  29  should  be  omitted,  so  that  the  usual 
pleas  may  be  put  in  by  a  defendant  in  a  patent  suit. 

(12).  In  section  27  the  word  "  specification  "  will  require 
to  be  altered  to  "  application  "  if  the  recommendation  made 
in  reference  to  the  date  which  the  exclusive  privilege  should 
bear  is  adopted. 

(13).  In  regard  to  the  fees,  it  is  proposed  by  the  4th  sche- 
dule that  taxes  should  be  payable  every  two  years  after  the 
date  of  the  privilege,  up  to  the  10th  year,  the  fees  commen- 
cing at  £5-12-6  (75  rupees)  and  increasing  to  £11-5-0(150 
rupees).  The  Committee  suggest  that  it  is  desirable  that 
the  fees  should  be  payable  annually  and  that  the  amount 
should  be  distributed  over  the  entire  term  of  the  privilege 
in  equal  amounts.  This  will  assimilate  the  practice  to  that 
of  most  other  countries  and  render  the  taxes  less  liable  to 
be  overlooked. 

(14).  It  is  to  be  noticed  in  the  Bill  that  it  proposes  to 
continue  the  practice  of  granting  "  exclusive  privileges " 
in  lieu  of  granting  leases.  Probably  there  is  no  serious 
objection  to  this,  as  they  are  tantamount  to  the  same  thing, 
but  it  is  considered  that  inventors  would  be  more  satisfied 
with  the  issue  of  a  document  as  reciting  the  privilege, 
than  by  the  mere  issue  of  a  certificate,  stating  that  a  speci- 
fication has  been  filed  and  which  conveys  no  meaning  to  the 
inventor  or  others. 

In  conclusion,  the  Committee  observe  that  the  Bill  does 
not  provide  for  the  Registration  of  Trade  Marks.  This, 
the  Committee  think,  is  a  serious  matter,  as  although  there 
have  been  a  considerable  number  of  Trade  Marks  registered 
in  India  the  registration  is  of  very  doubtful  value  and  it  is 
deemed  desirable  that  this  uncertainty  should  be  cleared  up 
and  that  the  Bill  should  provide  for  the  registration  of  Trade 
Marks. 


MINING    IN  ENGLAND. 


(From  our  own  Correspondent. ) 

A  NEW  air-compressing  plant  has  been  erected  at  the 
Dolcoath  mine,  and  it  is  intended  that  at  least  12  boring 
machines  will  be  kept  at  work  by  its  means.  Working  at 
a  slow  speed  it  will  maintain  a  pressure  of  70  pounds  per 
square  inch  at  a  depth  of  about  900  yards  or  \  mile,  and  will 
be  piped  another  400  yards  before  reaching  the  working. 
We  are  far  behind  our  continental  neighbours  in  making  use 
of  electrical  transmission  of  power,  which  must  ultimately 
prove  superior  to  all  other  systems. 

Attention  has  been  largely  directed  in  Germany  to  the 
use  of  basic  slag  as  a  manure,  as  a  result  of  trials  at  a  farm 
near  Ferryhill.  It  was  found  that  the  phosphoric  acid  in 
basic  slag  is  more  easily  assimilated  by  plants  than  the  phos- 
phoric acid  in  mineral  phosphates,  and  that  it  is  nearly  as 
efficient  as  precipitated  phosphoric  acid.  The  basic  slag  is 
prepared  for  use  by  grinding  to  a  very  fine  powder  ;  attempts 
have  been  made  to  render  it  soluble  with  sulphuric,  but  its 
use  does  not  appear  to  be  "JS  profitable  as  the  simple  ground 
slag. 

Trials  have  been  made  of  molasses  and  other  residues 
from  the  manufacture  of  sugar  in  place  of  pitch  in  the  manu- 
facture of  briquettes  from  small  and  duff  coal.  The  propor- 
tion used  is  from  f  to  1  per  cent.,  diluted  with  water  to  the 
required  consistency.  The  trials  have  proved  very  successful,  as 
the  brick  bears  rougher  usage  and  is  produced  at  a  lower  cost. 

A  new  mining  cartridge  for  blasting  in  coal  mines  has  been 
invented  by  Dr.  Kosman  of  Breslau.  This  cartridge  de- 
pends for  its  action  upon  the  rapid  evolution  in  the  bore  hole 
of  a  large  volume  of  hydrogen  gas,  the  resultant  pressure 
of  which  is  to  detach  the  coal. 

The  deepest  bore  hole  in  the  world  has  been  abandoned 
by  the  Prussian  Government  in  Saxony.  It  was  being  put 
down  in  search  of  coal,  and  was  abandoned  at  a  depth  of 
57,000  feet,  on  passing  into  porphyry. 

The  recently  published  experiments  of  the  Prussian  Fire- 
damp Commission  upon  Coal  Dust  have  been  ably  reviewed 
by  Messrs.  Mallard  and  LeChatelier  who  have  published  their 
conclusions,  viz.: — 

Combustions  of  coal  dust  are  not,  to  speak  exactly,  explo- 
sions ;    indeed,  they    only  produce   insignificant   mechanical 
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eflFects  for  most  dusts,  and  always  much  more  than  those  of  fire- 
damp explosions,  even  for  the  most  exceptional  dusts. 

The  combustion  produced  at  any  point  does  not  extend  in- 
definitely over  the  whole  area  covered  with  dust.  The  length 
of  this  ignited  portion  is  proportional  to  the  intensity  of  the 
mechanical  action  which  r»iscd  the  dusts  and  ignited  them. 
This  length  is  always  limited  and  is  (under  the  effects  of 
blown  out  shots  of  about  ^  pound  of  powder)  about  65  feet  for 
most  dusts,  and  only  extends  to  200  feet  in  the  case  of  very 
exceptional  dusts.  Consequently  an  explosion  which  extends 
for  a  considerable  dist.^nce  is  not  an  explosion  of  dust. 

It  may  therefore  be  concluded  that  dust,  in  the  absence    of 
gas,  does  not  constitute  a  very   serious    form   of  danger,    and 
•that  it  ran  only  exert  an  important   influence  by  aggravating 
the  consequences  of  an  explosion  of  gas. 

The  influence  of  gas  upon  the  combustibilities  of  dusts,  if 
it  is  not  altogether  ml,  is  at  least  much  less  important  than 
■was  assumed  at  first.  It  appears  that  as  long  as  the  proportion 
of  gas  contained  in  the  air  is  not  dangerous  of  itself,  dusts 
have  little,  if  any,  influence  ;  they  only  have  the  effect  of  aug- 
menting the  length  of  the  flame  of  a  shot,  and  consequently 
the  quantity  of  gas  which  may  be  burnt  in  the  vicinity  of 
its  flame. 

Lastly,  the  co-existence  of  coal  dust  and  gas  does  not 
appear  to  create  any  special  danger,  so  long  as  each  of  these, 
bodies  singly  is  not   of  itself  dangerous. 


NOTES  FROJI  HOME. 


(  From  our   own  Correspondent.) 

Ijf  the  House  of  Commons  Sir  John  Gorst  said  the 
estimated  capital  to  be  expended  on  Indian  Railways 
in  1887  was  974  lakhs  of  rupees.  By  the  end  of  this 
year  it  was  estimated  that  lo7  additional  miles  of  Railways 
in  India  would  be  opened.  The  construction  of  a  line  in  Ben- 
gal 784  miles  long  had  been  entrusted  to  a  guaranteed  com- 
pany. The  line  to  Quetta  would  be  opened  at  the  end  of 
March.  90  miles  of  the  Beloochistan  Railway  would  be  opened 
immediately.  About  100  miles  of  the  Indian  Midland  Railway 
which  was  lieing  constructed  in  several  sections  simultaneously 
would  be  opened  in  tlie  course  of  the  year.  Sir  John  also 
stated  that  the  Government  of  India  has  no  idea  of  departing 
from  the  policy  of  constructing  Railways  in  India  by  the 
Government  itself  or  by  companies  under  a  guarantee.  That 
any  proposal  to  dispense  with  a  guarantee  would  no  doubt 
be  received  favourably.  And  that  it  is  not  intended  at  present 
to  call  for  oflfers  to  construct  additional  Railways  under  a 
Government  guarantee. 

There  has  recently  been  given  a  private  exhibition  at  Lam- 
beth of  a  new  departure  in  Railway  locomotives.  The  pecu- 
liarity in  this  invention  is  the  absence  of  all  that  cumbersome 
machinery  seen  in  the  loconi'.tive  in  use  on  every  Railway. 
At  first  glance  one  sees  simply  an  iron  platform  alike  at  both 
ends  resting  on  four  wheels.  On  this  platform  is  seen  a  boiler 
at  one  end  of  which  stands  the  driver.  With  one  hand 
resting  on  an  erect  steel  rod  to  his  left  he  commands  the 
locomotive  at  will.  With  this  same  appliance  he  controls  steam 
and  steam  breaks  with  perfect  ease.  Though  turned  full  on  in 
an  instant,  thus  sending  the  locomotive  away  at  its  topmost 
speed,  there  is  no  apparent  jumping,  tremulous  motion,  or  ten- 
dency to  jar.  What  strikes  one  as  extraordinary  about 
this  new  locomotive  is  the  absence  of  link  motions,  eccentrics 
and  rods,  and  yet  the  very  largest  eflfective  power  is  claimed 
for  it.  By  means  of  a  most  perfect  arrangement  of  valve 
motion  the  power  is  distributed  to  two  cylinders  contained  in 
iMJxes  fixed  at  each  corner  under  one  end  of  the  platform. 
Mr.  Parnell,  the  inventor  of  this  locomotive,  has  however  to 
see  his  new  invention  practically  tested  on  the  hard  facts  of 
Railroad  wear  and  tear. 

The  recent  accident  at  Sedgley  Junction  on  the  London  and 
North- Western  Railway  adds  another  to  the  long  list  of 
similar  cases  which  have  occurred  through  mistakes  in  signal 
lights,  both  fixed  and  hand,  and  confirms  the  opinion  that  a 
white  light  should  not  be  an  all  right  signal.  No  such  mis- 
takes could  occur  if  the  green  light  were  on  all  lines  made  the 
only  all  right  signal  lamp. 

An  incandescent  gas  lamp  has  at  length  been  patented  in 
which  a  solid  material  to  be  heated  to  incandescence  has  been 
brought  to  perfection  by  an  Austrian.  There  are  a  great 
many  advantages  claimed  for  the  "  Welsbach  "  light  over  the 
old  system,  amongst  which  is  that  twice  as  much  light  is 
obtained  as  when  the  gas  is  burned  in  the  old  manner  and  that 
it  can  easily  replace  the  old  burners.     This   lamp  has  recently 


been  tried  at  the  Marlborouarh  Picture  Gallery  when  56  lamps 
gave  the  most  satisfactory  results,  and  with  regard  to  economy 
it  is  said  to  compare  very  favourably  with  any  now  in  use. 

Messrs.  Wild  Si  Co.,  of  Oldham,  have  recently  brought  out  a 
Power  Hammer  possessing  the  special  feature  of  effecting  a 
considerable  saving  owing  to  the  arraugoraents  by  which  the 
power  consumed  is  proportional  to  the  work  done.  This 
hammer  is  driven  by  a  belt  and  a  simple  mechanism  allows  the 
intensity  of  the  blow  to  be  easily  regulated  at  the  will  of  the 
workman.  The  drawbacks  e.>;istiiig  in  steam  and  power 
hammers  are  said  to  be  obviated  in  this  instance,  and  where 
light  and  moderate  work  is  required  it  seems  to  be  a  most 
ingenious    and    practical  appliance. 

fhe  official  trials  of  some  torpedo  boats  built  for  the  Tur- 
kish Government  by  Messrs.  Maudsley  were  made  recently 
when  moan  speeds  of  21-7  knots  were  obtained,  the  highest 
speed  being  23  4  knots  or  nearly  27  miles  an  hour.  The 
vessels  are  126ft.  long  with  15ft.  beam  and  have  3  cylinder 
compound  engines. 

Dredging  operations  and  appliances  was  the  subject  of  the 
Paper  read  at  the  last  meeting  of  the  Institution  of  Civil 
Engineers,  the  discussion  included  some  description  of  Messrs. 
Priestman's  appliances  and  was  adjourned  to  the  next  meeting. 


"(Elte  (§>-ciztth5. 


PUBLIC  WORKS  DEPARTMENT. 
India,  April  2, 1887. 

J3aCuchi,itiin. 

Mr.  H.  O.  Walling,  Assistaut  Engineer,  is  granted  privilege 
leave  for  three  months. 

Mr.  H.  O.  Walling,  Asssistant  Engineer,  is  transferred  temporarily 
from  the  4tli  Division,  Frontier  Road,  to  tlie  Office  of  the  Superiu- 
tenciing  Engineer,  FrouiierRoad  Circle. 

Tlie  services  of  Captiiiu  R.  O.    Lloyd,  R.E.,  Executive   Engineer, 
2ii(l  glade,  Assam,  on  his  return  from    farloui;li,   are   placed  tem- 
porarily at  the  disposal  of  the  Military  Department. 
Director-  General  of  Railways. 

Mr.  H.  L.  Butcher,  Assistant  Engineer,  1st  grade,  is  granted 
special  leave  for  six  months. 

N.-W.  P.  and  Oudh,  April  2, 1887. 
Buildings   and  Roads   Branch. 

Mr.  J.  Heining,  Execntive  Engineer,  1st  grade,  i.»,  on  return 
from  furlough,  appointed  to  officiate  as  Executive  Engineer, 
Meerut  Division,  Provincial  Works. 

Burma,  March  26, 1887. 

With  reference  to   Burma  Gazette  Noiitication,  dated  the    24th 
January    1887,  Mr.  J.    Wallace,   Executive    Enj;ineer,  4th   grade, 
temporary  rank,   received    charge  of   the  Bhamo  Division,     Upper 
Burma,  on  the  forenoon  of  the  5th  March  1887. 
Burma  State  Railway. 

With  reference  to  Burma  Public  Works  Department  Notifica- 
tion, dated  the  3id  instant,  Mr.  E.,  L.  Campbell,  Executive  En- 
gineer, 4th  grade,  made  over,  and  Mr.  W.  Wiseman,  Executive 
Engineer,  2nd  grade,  received,  charge  of  the  4th  Division,  Toun- 
goo-Mandalay  Extension,  on  the  forenoon  of  the  4th  idem. 

Mr.  A.  J.  Oldham,  Executive  Engineer,  2nd  grade,  is  granted 
one  month's  privilege  leave,  with  effect  from  the  morning  of  the 
22iid  instant. 

Mr.  G.  Denchars,  Assistant  Engineer,  1st  grade,  is  appointed 
to  the  charge  of  the  Third  Division,  Toungoo-Mandalay  Ex- 
tension, during  the  absence  on  privilege  leave  of  Mr.  A.  J.  Oldham, 
Executive  Engineer. 

Bombay,  March  31,  1887. 

Mr.  T.  W.  deWinton,  Assistant  Engineer,  1st  grade,  is  allow- 
ed furlough  for  eighteen  months  with  the  usual  subsidiary  leave 
from  the  1st  May  1887,  or  any  subsequent  date  from  which  he  may 
avail  himself  of  it. 

Madras,  March  29, 1887. 

The  following  postings  are  ordered  : — 

Lieutenant-Colonel  J.  Pennycuick,  r.e.,  Superiutending  En- 
gineer, 2nd  clas.s,  to  the  charge  of  the  VI.  Circle,  to  join  at  the 
public  expense. 

Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  to  the 
charge  of  the  Nilgiri  Division,  during  the  absence  of  Mr.  W.  B.  de 
Winton  on  privilege  leave.  To  join  at  the  public  expense  when 
relieved  from  special  duty. 

The  following  transfer  is  ordered  :  — 

Mr.  J.  W.  Martin,  Executive  Engineer,  Ist  grade,  sub  pro  tem, 
from  charge  of  the  VI.  Circle  to  the  South  Arcot  Division,  to 
join  at  the  public  expense  on  relief  by  Lieutenant-Colonel  J. 
Pennycuick,  R.  E. 

Mr.  J.  Hannan,  Executive  Engineer,  Ist  grade,  is  granted  fur- 
louch  for  six  months  from  1st  May  1887. 

Bengal,  April  6, 1887. 
listahlishmnnt^G  eneral. 

The  following  promotions  and  reversions  are  made  in  the  En- 
gineer P^stablishinent  with  effect  from  the  dates  specified  : — 

Mr.  W.  B.  Gwyther,  from  Assistant  Engineer,  1st  grade,  to  Exe- 
cutive Engineer,  4th  grade,  with  effect  from  16th  July  1886,  tem- 
porary. 
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Baboo  Haran  Cliunder  Banerjee,  from  Assiataiit  Engineer,  1st 
grade,  to  Executive  Engineer,  fourth  grade,  with  effect  from  3rd 
August  1886,  temporary. 

Mr.  B.  E.  Carter,  from  Assistant  Engineer,  Ist  grade,  to  Exe- 
cutive Engineer,  4th  grade,  with  effect  from  26th  September  1886, 
temporary. 

Mr.  R.  E.  Carter,  from  Executive  Engineer,  4th  grade  (temt 
porary  rank),  to  Assistant  Engineer,  1st  grade,  with  effect  from  Is- 
October  1886,  reversion. 

Baboo  Haran  Chunder  Banerjee,  from  Executive  Engineer,  4tli 
grade  (temporary  rank),  to  Assistant  Engineer,  1st  grade,  with 
effect  from  19th  October  1886,  reversion. 

Mr.  W.  B.  Gwyther,  from  Executive  Engineer,  4th  grade  (tem' 
porary  rankX  to  Assistant  Engineer,  1st  grade,  with  effect  from 
24th  October  1886,  reversion. 

Mr.  T.  Butler,  from  Executive  Engineer,  4th  grade  (temporary 
rank),  to  Assistant  Engineer,  1st  grade,  with  effect  from  16th 
December  1886,  reversion. 

Establishment.  — Irrigation. 

Baboo  Raj  Ki.'ssen  Banerjee,  Executive  Engineer,  4th  grade, 
sub.  pro  tem.,  attached  to  the  Mohanuddy  Division,  was  on  privilege 
leave  from  the  11th  February  to  the  ISt'h  March  1887,  both  days 
inclusive. 


Punjab,  March  31,  1887. 

Mr.  B.  G.  Wallis,  Executive  Engineer,  2nd  grade,  from  the 
Peshawur  Provincial  Division,  which  lie  left  on  the  afternoon  of 
the  28th  February  1887,  to  tli«  [Jmballa  Provincial  Division,  which 
he  joined  on  the  forenoon  of  4th  March  1887,  and  of  which  he  took 
over  charge  on  the  afternoon  of  the  8th  idem. 

Mr.  F.  E.  Rose,  Executive  Engineer,  1st  grade,  from  the  Um- 
balla  Provincial  Division,  which  he  left  on  the  afternoon  of  lOth 
March  1887,  to  the  Dera  Ismail  Khan  Division,  which  he  joined 
on  the  forenoon  of  13th,  and  of  which  he  took  over  charge  on  the 
forenoon  of  the  1 6th  idem. 

With  reference  to  Punjab  Government  P.  W.  D.  Notification, 
dated  14th  instant,  Mr.  E.  E.  Oliver  made  over,  and  Colonel  J.  P. 
Steel,  U.K.,  received,  charge  of  the  Office  of  Chief  Engineer  and 
Secretary  to  Government,  Punjab,  P.  W.  D.,  on  the  forenoon  of  the 
29th  March  1887. 
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CORPORATION  OF  CALCUTTA. 

Steam  Crane. — The  Commis- 
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two  years  and  originally  cost 
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Road.  Offers  to  purchase  are 
invited  and  will  be  received 
addressed  to  the  Vice-Chair- 
man under  cover,  endorsed 
"  Offer  for  Steam  Crane." 

Robert  Turnbull, 

Secretary  to  the   Corporation. 
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P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
versity. 

Specifications  op  Works,  with  a  few  Useful 
Bules,  Formula;,  and  Tables,  Illustrated  with 
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LIGHT  RAILWAY.— The 

Corporation  has  for  sale  with 
almost  immediate  delivery  at 
Tallah,  on  the  Barrackpore 
Road,  about  1 1  miles  of  Light 
Railway  2  feet  gauge.  The 
rails  are  of  steel  weighing  1 4 
lbs.  per  yard,  the  cross  sleepers 
are  likewise  of  steel  numbering 
about  1,850  to  the  mile.  The 
rails  have  undergone  very 
slight  wear  and  tear,  and  are 
almost  as  good  as  they  were 
when  laid  down.  The  origi- 
nal cost  was  Rs.  4,500  per  mile. 
Offers  to  purchase  are  invited, 
and  will  be  received  under 
cover  addressed  to  the 
Vice-Chairman,  superscribed 
"  Off"ers  for    Light    Railway." 

Robert  Turnbull, 
Secretary  to  the  Corporation. 

Municipal  Ofpick. 
Calcutta,  23rd  March  1887. 
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lirarillior    &   "C'dwards 

CIVIL  4  MECHANICAL  ENGINEERS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

Have  Wood  Working  M.vchinhby 

Now  on  view  at  No.  1.  Haatings'  Street 

By  J.  JIcDOWALL  AND  SONS. 

POWKB  MOBTICIHO  AND  BORING  MaCHHTES — 

Towork  Timber,  11' deep  aud  cut  Mortices 
uuto  1." 

CoMBisED  Planing  St  Moulding  Machinss 

To  operate  upon  four  sides  at  once  of  boards 
apto  12"  by  4." 

Tbsoning  Machines  fob  Joinkbs  and 
Cabinet  Maken. 

48"  Endless  Band  Sawing  Machines  — To 
cut  24' in  depth. 

30"  Endlesa  Band  Sawing  Machines — To 
cut  14"  in  depth. 

Saw  Spindlm— For  24,"  36"  and  48"  Cir- 
cular Sawa. 

Saw  Sbarpeninq  Machines — For  frame  and 
Circular  Saws. 

BT  RUSTON  PROCTOR  &  Co. 

SiLK-AcTiso  Circular  Saw  Benches— 
Complete  with  rails  aud  carriages,  and  cariy- 
inff  a  42"  Saw. 

CiBCULAK  Saw  Benches — Carrying  36"  Saw. 
Also  a  large  asaortment  of  Band,  Circular 
and  Hand  Saws,  by  best  English  makers,  in 
stock. 

"POBSON   AND    no, 
ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  &  GENERAL  CONTRACTORS. 


RAILWAY  AND  TRAMWAY 
CARRIAGE    AND    WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRICK 
MANOFACTURERS. 


1CA70   EOAD,  LASOHE. 
nphe  Machine  Exchange  Co., 

27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machisert  &  Plant  at  Makers'  Prices. 

Factories  of  all  kinds  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
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Metals,  Hardware,  P.'\intB,  Oils,  Varnishes, 
Portland  Cement.  Fire  Clay,  Asphalte, 
Engineers',  Smiths'  and  Carpenters'  tools 
and  Roiled  Ir  n  Beams. 

Teak  Squares 

and  Scantliugsand  Deal  planks, Teakdoors 
and  window's  made  to  order. 

Avery's  Miniature 

Weighing  Platform  Machines  for  Count- 
ers, from  ioz.  to  2501bs. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

5  miles   from  Assensole.  E.    I.  Railway, 
connected  by  a  Steam  Tram  Line. 

Managing  Proprietor, — 

P0RNA   CHUNDER  DAW. 
General  Manager, — 

G.  STUART  GARDINER. 

THOMSON  &  MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TTPWARDS  of  200  De- 
^  p6ts  in  Bengal,  N.-W. 
P.,  Oudh,  Panjab,  and  Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rpHOMSON    &   jyjYLNE, 

BEHEEA,  E.  L  R.; 
6,  Commercial  Buildings,  Calcutta  ; 
or,  Mori  Gate,  Delhi. 
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Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

the  High  Court,  and  Secretary  of  various 
Building  Societiks,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  Condy  Chktty  Street,  Madras. 
Agent  for  Indian  Enri'meering. 


FOR  SALE-IMMEDIATE  DELIVERY. 

Vertical  Boilers   and   Engines 
by  Shanks. 

4  HP      6  HP      8  HP     10  HP 
Rs.     1,400      1,600      2,200        2,600 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Ks.      1,225  1,425 

35  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Beams  with    Sharpeners 
and  Drill     ...  ...  Rs.  670  each. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Rs.   1,250. 
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With  spare  wearing  parts. 
G  size  L  size 
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GAP  BED  LATHE,  self-acting,  screw 
cutting,  sliding,  aud  surfacing,  with  Dog 
and  Bell  Chuck — 

6  inch  X  6  feet      ...  Rs.  500. 
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'Toughened    steel  TROLLY    WHEELS 
5'  6"  gauge  with  axles  and  Pedestals. 
24"  dia.  18"  dia. 

Per  set      ...    Rs.  75  Rs.  65 

HARROWER  &  CO., 
Karachi. 

WILLIAM  TINGEY&  SON 

LONDON. 


THE 

PHtENIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 

Rs.  6-S    per    brl.  (if  4001bs.    gross. 


Sole  Agents  in  India  : 

F.  HMLEY  &  Qa 

G—    A    —  PENNING, 

FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  EoROPEAN  Asylum  Lane, 

CALCUTTA. 


MCCAVIN  SMITH   &  CO.,  {Late  Managers,  AHMUTY  &C0.) 
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AGENTS  AND  IMFOHTEES 
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Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 
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GOVERNMENT  LOANS  TO  MUNICIPALITIES. 
There  is  a  consensus  of  opinion  among  the  more  in- 
telligent portion  of  the  community  throughout  India, 
that  if  local  self-government  is  to  be  an  established  insti- 
tution among  us,  it  would  be  well  for  our  rulers  to  reverse 
their  latter-day  policy  of  withholding  pecuniary  help  in 
the  construction  of  works  of  public  utility  by  municipal 
boards.  Considering  that  the  country  is  on  the  event 
of  an  important  change,  although  at  present  in  its  trial, 
there  must  be  innumerable  impediments  in  the  way  of 
effective  management,  and  no  opportunity  should  be 
missed  of  strengthening  it  by  all  legitimate  means.  The 
authorities  confer  a  boon  with  the  ri<;ht  hand  only  to 
take  it  away  with  the  left,  for  it  practically  amounts  to 
that,  when  local  bodies  are  encouraged  to  undertake  sani- 
tary and  other  reforms,  but  are  left  to  shift  for  themselves 
in  providing  the  necessary  funds  for  the  purpose.  This,  to 
say  the  least,  is  a  doubtful  favour.  Formerly  they  had  to 
contend  against  one  difficulty  in  the  matter  of  obtaining 
the  approval  of  Government  and  of  the  rate-payers  to  a  pro- 
posed scheme  ;  but  now  the  difficulty  has  been  enhanced  by 
the  imposition  of  a  new  obligation  of  resorting  to  an  open 
market  for  loan. 

Our  rulers  might,  in  this  connexion,  very  properly 
take  a  leaf  out  of  the  book  of  the  Home  Govern- 
ment, which  advances  money  to  Corporations  out  of  the 
public  Treasury,  at  rates  of  interest  varying  from  3i  to 
4 J  per  cent.,  dependent  on  the  nature  of  the  undertuking 
and  the  period  covered  by  the  contract,  the  hi<j;her  rates 
affecting  loans  which,  from  the  nature  of  the  purposes, 
cannot  be  made  repayable  under  40  or  45  years.  It  is 
an  understood  fact,  testified  by  every  day  experience  tha  ^ 
in  India  there  is  very  little  money  available  for  public 
works,  especially  as  regards  municipal  bodies.  The  ease 
with  which  Government  can  float  a  loan  by  giving  a 
guarantee  in  terms  of  a  written  agreement,  soon  disappears 
in  the  case  of  an  Indian  corporation,  inasmuch  as  the 
latter  does  not  command  that  confidence  which  the 
ruling  power  enjoys  ;  besides,  the  tax-payers  would  object 
to  advance  money  to  meet  a  contingent  liability  in  the 
absence  of  an  inducement  of  direct  profit — -hence  the 
guarantee  is  neither  sufficiently  absolute  nor  indisputable. 
To  add  to  the  embarassments  of  the  Local  Boards  a 
Select  Committee  of  the  House  of  Commons,  recommended 
a  few  years  ago,  a  return  to  the  system  of  guaranteeing 
interest  on  capital  required  for  Indian  railways.  The 
direct  tendency  of  this  decision  has  been  a  growinij 
reluctance  on  the  part  of  capitalists  to  subscribe  to  an 
unguaranteed  Indian  project.  And  when  the  Government 
completely  washes  its  hands  of  the  responsibility  of 
rendering  pecuniary  assistance  it  would  be  idle  to  expect 
the  public  to  come  forward  with  help.  We  see  no  reason 
why  it  should  not  lend  money  to  the  municipalities  even, 
at  a  slightly  higher  rate  than  that  at  which  it  itself  borrows 
and  thus  remove  all  obstacles  in  the  way  of  the  progress 
of  the  people.  It  is  true  there  is  a  provision  in  the  Act   to 
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amend  the  Local  Authorities'  Loan  Act,  1879,  which  says 
that  nothing  in  the  Act  shall  be  deemed  "  to  affect  the 
power  conferred  on  any  locitl  authority  by  any  special 
enactment  now  or  hereafter  in  force,  to  charge  its 
funds  by  guaranteeing  the  payment  of  interest  on 
money  to  be  raised  for  any  purpose  to  which  the 
funds  of  the  local  authority  may  be  applied,"  but  the 
clause  is  of  no  effect  so  long  as  the  capital,  the  interest 
on  which  is  to  bo  paid  out  of  local  funds,  is  not  forthcoming. 
What  material  benefit  does  the  above-mentioned  clause 
confer  when  the  requirements  are  not  satisfied.  The 
local  bodies  are  told  in  the  plainest  of  terms  that 
they  might  employ  the  fimds  at  their  disposal  towards 
paying  the  interest  on  a  loan,  but  as  the  Government 
■will  not  come  to  their  rescue,  and  they  are  precluded 
from  going  into  open  market,  owing  to  impaired  credit, 
their  position  is  in  no  way  improved  by  the  permission 
granted.  It  is  not  therefore  to  be  wondered  at  that  the  re- 
fusal of  the  Government  to  assist  municipalities  to  bor- 
row money  for  works  of  local  improvement,  should  serious- 
ly interfere  with  the  advance  of  the  country.  If  this 
■R-ere  all  there  would  not  be  much  room  for  grumbling  ; 
but  the  authorities  discourage  by  every  means  in  their 
power,  other  resources  for  raising  a  revenue,  without 
causing  discontent  among  those  who  will  be  affected  by  it, 
viz.,  indirect  taxation,  which  every  one  knows  is  specially 
suited  to  the  condition  of  the  people  of  India.  But  our 
rulers  have  such  a  horror  of  this  mode  of  reaching  the 
rate-payers'  pockets,  and  are  so  wedded  to  the  laasezfaire 
policy,  that  rather  than  make  a  departure  from  time- 
honored  conservatism,  they  would  sit  with  folded  hands 
and  see  their  efforts  for  the  amelioration  of  the  people 
converted  into  a  Dead  Sea  fruit. 


THE  BRITISH  NAVY  AND  ITS  FOREIGN 

RIVALS. 

Sir  Edward  Reed,  formerly  Chief  Constructor  of  the 
British  Navy,  has  been  giving  expression  to  his  views 
upon  the  navies  of  continental  countries,  in  an  article  he 
has  contributed  to  Harper's  Monthly  Magazine  for  Janu- 
ary. This  is  not  the  first  time  he  has  favoured  the  same 
Journal  ^vith  his  contributions  ;  for  in  February  and  June 
of  last  year  he  discoursed  therein  of  the  British  and 
American  navies.  Sir  Edward,  as  a  matter  of  course, 
shows  a  complete  mastery  of  his  subject  both  generally 
and  in  detail,  and  there  can  be  no  doubt  but  that 
all  he  says  will  be  read  with  interest  and  respect. 
One  point  he  dwells  upon  as  of  the  most  vital  import- 
ance, and  that  is,  that  the  part  of  the  hull  of  every  war 
vessel  which  may  be  said  to  lie  "between  wind  and  water" 
should  be  efficiently  protected  by  armour.  By  this 
he  means  that  portion  which  is  included  within  a  belt 
extending  a  few  feet  above  and  a  few  feet  below  water 
line.  Shots  from  an  enemy's  guns  cannot  reach  the  hull 
much  below  the  water  line,  because  they  would  first  liave 
to  strike  the  surface  of  the  water,  and  that  would  cause 
them  immediately  to  rebound  upwards.  And  if  they 
were  to  reach  it  well  above  the  water  line  they  could  not 
sink  the  ship.     It  is,  therefore,  only  at  or  about  the  water 


line  that  they  are  really  dangerous.  AH  continental 
Governments,  which  possess  navies,  appear  to  have  re- 
cognised to  the  full  the  importance  of  armour  belts. 
But  in  one  respect  their  practice  appears  to  differ  from 
that  of  the  British  Admiralty,  as  recently  exemplified 
in  the  Inflexible  and  Admiral  and  others  of  the  same 
class.  In  these  vessels  armour  is  omitted  altogether  for 
about  a  hundred  feet  at  either  end.  In  France  two  such 
partly  belted  ships  were  commenced  some  time  since,  vh., 
the  Brennus  and  the  Charles  Mnrtei  But  Sir  Edward 
says  these  vessels  appear  to  have  soon  fallen  under 
suspicion,  and  that  there  has  been  a  conspicuous  absence 
latterly  of  any  desire  to  complete  them  for  service. 

He  goes  on  to  SJiy  that  if  a  ship  is  not  intended 
to  close  with  an  enemy,  or  to  fight  her  anyhow  and  any- 
where on  the  open  sea — which  certainly  has  been  the 
dominant  idea  of  the  British  navy  in  so  far  as  its  great  line 
of  battle  ships  are  concerned — if,  for  example,  a  combina- 
tion of  immense  speed  with  one  or  two  extremely  power- 
ful and  well-protected  guns  should  serve  a  particular 
object  better  than  a  slower  and  more  fully  protected  ship 
would  serve  it — then  even  great  destructibility  in  the 
ship  may  justifiably  be  incurred.  But  for  general  naval 
service,  and  in  every  case  where  a  ship  is  intended  to 
accept  battle  with  a  powerful  antagonist  and  fight  it 
out ;  or  to  face  an  action,  when  she  encounters  such  an 
enemy,  it  cannot  bo  wise  to  have  her  so  exposed,  that  an 
enemy  may  almost  certainly  sink  her  or  cause  her  to 
capsize  by  merely  pouring  any  kind  of  shot  or  shell  into 
her  unarmoured  parts. 

On  the  other  hand,  where  ships  are  formed  with  fine 
water  lines  and  the  two  opposite  sides  are  consequently 
very  near  to  each  other  for  many  feet,  it  is  quite  un- 
necessary to  cover  them  with  armour.  The  buoyancy 
comprised  between  the  two  sides  at  such  parts  is  very  small, 
and  consequently  penetration  can  let  but  little  water  into 
the  ship  and  do  but  little  harm.  In  the  new  British 
ships  JSile  and  Trafalgar,  which  have  excited  great  ad- 
miration in  England,  there  are  about  stixy  feet  of  length 
at  each  end  left,  without  armour;  and  as  the  ships  have 
fine  lines,  but  are  nevertheless  of  considerable  breadth 
at  sixty  feet  from  the  ends  it  seems  probable  that  good 
judgment  has  been  shown  by  their  designers  in  this 
matter. 

But  activity  in  regard  to  naval  matters  is  not  being 
left  entirely  to  foreigners ;  or  to  those  who  are  unconnected 
with  the  present  ministry.  It  is  said  that  the  Govern- 
ment have  adopted  the  policy  advocated  by  Lord  Charles 
Beresford  in  a  confidential  circular  recently  issued  by  him 
in  which  he  urged  the  necessity  of  at  once  building  a  fleet 
of  fast  cruisers  of  the  Thames  type.  A  number  of 
such  vessels  are  to  be  put  in  hand  at  once  and  the  esti- 
mates for  each  year  will  be  so  framed  as  to  cover  the  pre- 
cise amount  of  work  done.  The  Admiralty  Board  has 
determined  that  for  the  future  no  deficits  shall  be  carried 
forward.  Lord  Charles  has  also  devoted  special  attention 
to  the  New  Naval  Intelligence  Department,  and  when  it 
has  got  into  full  working  order,  there  is  no  doubt  but  that 
it  will  be  found  equal  in  completeness  and  efficiency  to  the 
corresponding  department  in  connection  with  the  Army. 


April  16,  '87.] 


INDIAN  ENGINEERING. 


209 


LIGHTING  RAILWAY  CARRIAGES  WHILST  THEY 
ARE  PASSING  THROUGH  TUNNELS. 

Mb.  Thomas  P.  Carswell,  of  the  Engineers'  Depart- 
ment of  the  North   British  Railway,  has  invented   what 
he  calls  an  "  Improved  System  of  Electric  Train  Lighting." 
His  object  is  to   introduce  a  light  into  every  compart- 
ment of  every  carriage  as  soon  as  it  enters  a  tunnel,  and 
put  it  out  as  soon   as   it   emerges   into   daylight  at   the 
other  end.     In   each  compartment  there  must  be   an   in- 
candescent lamp,  the  positive  poles  of  which   are  in  cou-i 
nection  with  contact-pulleys   under    the   carriages.     The 
negative  poles  are  connected  with  any   metallic  portion  of 
the  carriage,  so  that  the  current   may   find   its   way   to 
earth  by  means  of  the  axles,  wheels,  and  rails.     Between 
the  ordinary  rails  is  a   third   one   extending   throughout 
the  tunnel.     This  rail  is   carried   upon   insulators ;    and 
upon  it  the  contact-pulleys  roll  while  the  train  is  passing 
through  the  tunnel.     Near  one  of   the   entrances  to   the 
latter  is  a  house  containing  an  engine  and  dynamo.    The 
positive  pole  of  the  latter  is  connected   with   the  central 
rail  already  described,  and  the  negative  one  is   connected 
with  earth.     As  soon  as  a  train    is   signalled,  the   engine 
is  set  going,    and    the    central    rail    charged.     As   the 
carriages  enter  the  tunnel,  the   current  passes  by  means 
of  the  contact  rollers,  through   the   lamps   which   imme- 
diately become   incandescent.      On   emerging   from   the 
tunnel,  contact  ceases,  and  the  lamps  go  out.   No  mention 
is  made   of  a   secondary   battery   or   accumulator  being 
introduced  into  the  circuit.     It  would  seem  however   that 
this  would  be  almost  a  necessity   in  practice  ;    especially 
in  view  of  the  intermittent   demand   which  there    would 
otherwise  be  upon  the  dynamo.      Mr.    Carswell's   system 
may  perhaps  be  the  best  one   for   the  particular   circum- 
stances which  he  has  to  deal  with.     But  for  lighting  rail- 
way carriages  by  electricity  under  ordinary  circumstances, 
it  is  a  question  whether  it  would  not  be   better  done  by 
having  an  accumulator  in  each  lamp  with  engines  and  dy- 
namos   at   certain  stations   for    recharging  the  accumu- 
lators of  exhausted  lamps.     It   was   shown   by  Mr.  J.  F. 
Swan   at  the   last   meeting  of  the  British  Association, 
that   there   was   no   difficulty  whatever  in  producing  a 
lamp,  of  reasonable  weight,   and  at  moderate   cost,  con- 
taining an  accumulator  which  could  be    charged   to   last 
say  eight  to  ten  hours  at  least.    Such  lamps  could  be  easily 
substituted  for  the  ordinary    railway  carriage   lamps   and 
could  be  changed  from  time  to  time  just  a.s  they  are.  Lut 
us  hope  that  in  some  form  or  other,  electricity  will  soon 
supersede  oil  lamps,  for  the  latter  are  no   more   nor   less 
than  ineffectual  relics  of  barbarism. 


PROGRESSIVE  PERSIA. 
His  Highness  the  Shah  of  Persia,  it  would  appear,  is 
doing  everything  in  his  power  to  encourage  the  develop- 
ment of  the  mineral  resources  of  the  vast  dominions 
under  his  sway.  He  has,  we  understand,  leased  to  some 
Armenian  gentlemen  of  Ispahan  a  tract  of  country 
measuring  30  miles  square  and  situate  within  80  miles 
of  the  old  capital.  The  lease  is  for  30  years  subject  to  a 
tithe  of  the  profits  on  all  minerals  mined  and  sold.    There 


are  several  valuable  seams  of  coal  in  this  area  varying 
in  thickness  from  10  to  1 8  feet  and  the  mineral  is  said 
to  be  of  a  highly  bituminous  character.  Besides  coal 
there  are  other  minerals  such  as  limestone,  sulphur 
iron,  copper,  quicksilver,  slate  of  excellent  quality  and 
variety,  and  naphtha.  At  Khonsar,  a  place  within  a 
short  distance  of  the  concession,  there  are  rich  veins  of 
galena  containing  a  high  percentage  of  silver.  Coal  is 
mined  to  a  limited  extent  owing  to  the  smallness  of  de- 
mand due  to  prohibitive  prices  which  only  suits  princely 
pockets.  The  poorer  classes  cannot  purchase  it,  and  the 
middle  class  people  can  only  afford  to  have  it  on  special 
occasions,  when  there  is  a  short  supply  of  wood  fuel.  The 
cost  of  placing  the  coal  on  the  bank  is  stated  to  range 
from  Rs.  3  to  4  per  ton  and  the  transport  charges  vary 
under  circumstances  and  according  to  season  from  Rs.  30 
to  3.5  per  ton.  The  mineral  is  sold  at  Teheran  at  from 
Rs.  .50  to  .54  per  ton,  and  at  Ispahan  the  prices  fluctuate 
from  Rs.  80  to  85  per  ton.  Camels  are  at  present  the 
chief  and  cheapest  means  of  transport,  each  capable  of  car- 
rying a  load  of  4  maunds.  Quantities  of  coal  are  supplied 
to  His  Highness'  Palace,  Gas-works,  and  Arsenal,  and  to 
the  foreign  residents  in  and  about  the  old  and  the  new 
capital.  The  concessionaires  intend  improving  the  present 
means  of  carriage  by  introducing  carts — drawn  by  horses 
or  mules — of  the  carrying  capacity  of  1  to  1|  tons.  This 
will  considerably  reduce  the  transit  charges  and  place  the 
coal  within  the  reach  of  all. 

We  are  glad  to  loam  of  this  most  enlightened  step 
of  the  Persian  Government  and  hope  that  it  will  still 
further  add  to  the  many  wise  and  civilising  measures  which 
have  of  late  characterised  the  reign  of  the  present  ruler — 
Nasuriddeen.  Now  that  the  ball  of  progress  has  been  set 
rolling  in  the  Land  of  the  Sun  and  Lion,  let  us  hope  that 
in  its  onward  progress  it  will  equally  benefit  that  vast 
country  whose  growth  has  been  retarded  by  threatened 
insecurity  from  within  and  besetting  dangers  from 
without. 

Indian  Engineering  is  the  name  of  a  new  technical  journa 
published  in  Calcutta  It  is  a  well  edited  and  valuable  addi 
tion  to  technical  literature,  representing  in  an  intelligent  and 
practical  manner  the  engineering  works  and  wants  of  that 
immense  field  for  engineering — British  India  Many  of  our 
American  manufacturers  will  find  it  advantageous  to  consult 
and  use  its  pages  in  extending  their  trade  in  that  promising 
market,  and  our  Engineers  will  find  many  items  of  interest  to 
them  in  the  references  to  works  built,  building,  or  to  be  built. 
The  Scientific  Publishing  Company,  27,  Park  Place,  New  York, 
act  as  American  Agents  for  Indian  Engineering. — Engineer- 
ing and  Mining  Journal,  New  York,  February  26. 

The  Pioneer  says  :  "  From  time  to  time  we  hear  of  Russian 
projects  for  a  railway  line  from  the  Caspian  to  Teheran,  but  no- 
thing definite  seems  to  be  known  of  the  subject.  We  notice  that 
the  Nmiveau  Temps  states  that  M.  Polyakoff,  well-known  as  an 
enterprising  contractor  in  Russia,  is  now  negotiating  with  the 
Persian  Government  for  the  construction  of  a  line  from  Resht  to 
Teheran.  Engineers  are  said  to  have  been  sent  specially  from  St. 
Petersburg  to  survey  the  railway  route,  and  M.  Bogatal,  Director 
of  the  Persian  Post  and  Telegraph  Departments,  is  named  as  M. 
PolyakofPs  agent  at  Teheran.  We  doubt  if  this  new  project  will 
come  to  anythini!,  as  the  Shah  and  his  advisers  have  never  really 
shown  anxiety  for  the  opening  out  of  Persia  by  means  of  railways." 

Ik  regard  to  the  Port  Arthur  contract  being  given  to  the 
French,  the  London  and  China  Express  says,  that  one  reason  why 
it  was  successfully  taken  from  English  hands  was  that  a  guaran- 
tee for  ten  years  was  desired  by  the  Chinese  Government  for 
the  works  after  their  completion,  which  the  firm  concerned  was 
unwilling  to  give.  The  French  syndicate  have  given  this,  and 
the  Comptoir  d'Escompte  have  guaranteed  the  guarantors. 
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^iotcs  Hixb  (Eoiuments. 


Additional  Inspectoks  of  Local  Works  in  Bengal. 
— We  Iciini  that  Messrs.  W.  B.  Christie  and  J.  T.  Simp- 
son get  the  two  newly  created  posts  of  Divisional  Su- 
perintendent of  Lix;al  Works  in  Bengal— the  former  get- 
ting "  Bunlwau  with  Orissa  "  and  the  latter  "  Chittagong." 

The  BENOAL-NAaPtTR  Railway  Terminal  Junction. 
—The  question  of  the  point  of  meeting  of  the  Bengal- 
Nagpur  and  East  Indian  Lines  h;is  been  again  icvivcd. 
A  consensus  of  opinion  is  in  favour  of  the  Asansol  Junc- 
tion, and  certainly  there  is  a  great  deal  to  support  this 
view  of  the  question. 

The  Bellary-Guntacul  Branch  Railv?ay. — Since 
the  Madras  Railway  Company  handed  the  line  from 
Bellary  to  Guntacul  Junction  to  the  Southern  Mahratta 
authorities,  Mr.  T.  A.  Cox,  the  Resident  Engineer  of  the 
Southern  Mahratta  Railway  Company,  Bellary  division, 
has  been  very  busy  with  his  staff  in  altering  the  broad 
into  the  narrow  gauge. 

E.  I.  R.  Burrakuk  Branch  Extension. — We  learn 
that  Mr.  G.  F  Beyts,  Resident  Engineer,  is  now  engaged 
preparing  the  survey  and  estimates  for  the  proposed  ex- 
tension of  the  E.  I.  Railway  from  the  Burrakur  to  the  im- 
portant coal  field  on  the  other  side  of  the  river.  The  pro- 
spective advantages  must  be  very  great  indeed  to  justify 
the  comparatively  heavy  outlay,  which  will  include  a 
bridjie  about  a  third  of  a  mile  in  length  in  a  total 
distance  of  five  miles.  It  is  not  contemplated  to  go  beyond 
the  Kudia  river  at  present. 

The  Benoal  Chief  Engineership — Again. — The 
possibility  of  another  change  in  the  Bengal  Public  Works 
Secretariat  is  now  discussed.  Should  Colonel  Brown, 
R.  E.,  obtain,  as  is  probable,  his  promotion  to  Major 
General  in  July  next,  he  would  as  a  consequence 
have  to  vacate  his  appointment  in  the  Department — 
unless  he  can  get  a  second  pxtr^t  Departmental  step  or 
become  Chief-Engineer  First  Class.  In  the  event  of 
Colonel  Brown's  retirement,  it  is  almost  certain  that  he 
will  be  succeeded  by  Mr.  Horace  Bell. 

S.  P.  Scandal. — The  Director  General  Railways,  Mr. 
Molesworth,  and  Mr.  Williams  have  finished  their  sitting 
on  the  Sind  Pishin  line.  The  finding  of  the  proceedings 
ha«  not  been  made  public,  but  it  is  rumoured  that  the 
expenditure  has  not  much  exceeded  the  estimate  made 
six  weeks  before  the  Committee  sat,  and  in  fact  the  only 
divisions  where  the  expenditure  has  been  abnormal  have 
been  under  Civil  Engineers !  All  previous  estimates 
being  cancelled  is  a  great  score,  and  an  explanation  for 
the  expenditure  on  the  line  rising  from  one  hundred  lacs 
to  four  hundred  and  twenty  will  no  longer  be  recjuired. 
"  Sic  itur  ad  astra." 

ILvjoR  Gracey's  Appointment. — We  remarked  the 
other  day  there  must  be  some  mistake  in  the  appointment 
of  Major  Gracey  as  "  Chief  Engineer "  in  Upper  Burma. 
The  Gazette  notifies  his  appointment  as  "Superintending 
Ensrineer."  There  is  much  in  a  name  or  designation.  It 
would  be  too  patent  to  the  world  at  large  as  a  monstrous 
job  to  designate  ilajor  Gracey  as  "  Chief  Engineer."  He  is 
therefore  called  "  Superintending  Engineer" ;  but  a  dirty 
job  is  perpetrated  all  the  same — only  in  a  surreptitious 
way.  Major  Gracey  is  to  get  .500  rupees  per  mensem 
in  addition  to  the  substantive  salary  of  his  rank  as 
Superintending  Engineer.  Sir  Theodore  Hope's  admi- 
nistration of  the  P.  W.  D.  has  become  a  bye-word  for 
favoritism  and  jobbery. 


Dock  Accommodation  in  Bombay. — Mr.  Russell 
Aitken,  a  former  Engineering  member  of  the  Bombay  Har- 
bour and  Pilotage  Board,  writes  to  the  Timea  anent  Lord 
Brassey's  complaintthat  large  ships  of  war  have  to  go  from 
Bombay  to  Malta  to  be  docked,  that  in  India  some  system 
is  wanted  whereby  public  works  should  be  openly  discuss- 
ed and  considered  before  they  are  undertaken.  At  pre- 
sent both  the  Government  and  Municipalities  are  spend- 
ing millions  sterling  on  works,  which  would  never  have 
been  begun  if  they  had  been  ex  i  mined  in  the  same  waiy 
as  bills  are  examined  in  the  Committees  of  the  Houses 
of  Parliament.  And  this  view  of  the  miitter  is  supported 
by  the  early  history  of  the  Bombay  Docks. 

Indents  for  Timber  by  the  Public  Works  Depart- 
ment.— The  Government  of  India  having  had  under 
consideration  the  desirability  of  the  more  extensive  sup- 
ply of  timber  by  the  Forest  Department  to  State  Rail- 
ways, is  pleased  to  empower  Managers  of  open  lines  of 
State  Railways  to  call  for,  and  accept,  tenders  from  the 
Forest  Department,  for  the  supply  of  wooden  sleepers 
for  two  or  three  years  in  advance,  subject  to  the  restric- 
tions that  such  advance  orders  should  be  confined  to  the 
quantities  estimated  to  be  necessary  for  normal  or  ordi- 
nary renewal  requirements,  and  be  only  given  in  cases 
where  there  is  no  room  for  uncertainty  as  to  the  nature 
of  the  sleeper  which  will  be  required  for  such  purposes. 

Major  Marshall's  appointment  to  Rajputana. — 
This  is  another  job  which  must  be  credited  to  Sir 
Theodore  Hope.  Both  the  appointments  in  Burma  and 
in  Rajputana  should  have  gone  to  senior  and  more 
deserving  men  on  the  Local  Administrations'  List.  Seve- 
ral senior  men  are  superseded,  but  the  explanation 
offered  is  that  they  are  only  Civil  Engineers !  A 
Correspondent  asks  :  "  What  are  they  doing  ?  And  is  there 
not  a  Civil  Engineers'  Defence  Committee  ?  Are  the  CivU 
Engineers  individually  and  the  Committee  collectively  so 
weak-backed  as  to  be  unable  to  make  head  against  such 
bare-faced  dishonesty  in  the  distribution  of  Government 
patronage  ?  If  they  are  they  deserve  all  the  contempt 
with  which  they  clearly  are  treated." 

The  Non-recognition  of  Government  Engineers. — 
Colonel  Salusbury  Trevor's  "  reply  "  at  the  recent  fare- 
well dinner  to  which  he  was  entertained  in  Calcutta  by 
the  Members  of  the  Bengal  Public  Works  Department 
contains  the  wholesome  reminder  that  Engineers  of 
the  Public  Works  Department  cannot  hope  to  receive 
those  distinctions  or  honours,  which  appear  as  a 
matter  of  course  to  fall  to  the  lot  of  officers  in  other 
departmcments  of  the  public  service,  unless  they  have 
earned  them  by  work  independent  of  their  own  pro- 
fession ;  and  this,  notwithstanding  the  fact  that  the 
result  of  Engineers'  labours  is  almost  the  only  tangible 
proof  of  the  benefits  which  India  has  derived  from 
British  rule. 

Railway  Servants  and  their  Inventions. — As  more 
than  one  invention  of  railway  utility  patented  by  Mr. 
Stoney,  Resident  Engineer,  Madras  Railway,  has  been 
used  on  that  Company's  system  for  years  past,  free  of 
any  patentee's  fees,  that  officer  has  now  applied,  in  con- 
sideration thereof,  to  his  Board  of  Directors  for  a  sub- 
stantial honorarium,  and  we  are  glad  to  learn  that  his 
application  has  been  supported  by  the  Chief  Engineer  as 
well  as  the  Agent  and  Manager.  One  ef  the  most  useful 
of  Mr.  Stoney's  inventions  is  his  patent  self-acting  inter- 
locking points,  which  remove  all  chance  of  one  class  of 
accidents,  viz.,  derailments  at  stations.  For  the  use  of  this 
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patent,  alone    on    Indian  Sute    Railways,     Mr.    Sfconoy 
received  from  Goverment  an  honorarium  of  Rs.  10,000. 

British  Engineering  in  Egypt.— Colonel  Lang 
declared  in  his  recent  address  at  the  close  of  the  Annual 
Session  of  "  Roorkee"  that  even  in  Egypt  there  are  two 
of  its  pupils  among  the  small  band  of  piclced  Engineers 
selected  to  implant  the  Indian  system  of  irrigation  in 
that  old  land  of  the  Pharoahs  and  their  canals.  It  has 
been  well  observed  that  if  less  has  been  done  in  the 
Egyptian  Department  of  Public  Works  than  might  have 
been  expected  from  the  energy  of  Colonel  Moncrieff,  the 
fault  here  also  lies  with  the  bondholders,  and  the  captious 
interference  of  the  French.  The  water-supply,  however, 
has  been  sensibly  incre:xsed  without  additional  cost  to  the 
cultivators,  and  other  works  must  wait  the  convenience  of 
an  exhausted  Treasury. 

Talc  in  Paper. — It  will  interest  those  concerned  with 
paper-making  in  India  to  learn  that  the  very  high  and 
beautifully  smooth  glaze  of  American  papers  which  has  long 
been  a  source  of  admiration  and  wonder  in  this  country, 
is  attained,  according  to  Professor  Macadam,  by  the  sub- 
stitution of  talc  for  China  clay  (kaolin)  in  its  manufacture. 
Amongst  other  advantages  of  talc  over  China  clay  is  that 
it  gives  a  much  more  pure  effluent,  fully  90  per  cent,  be- 
ing retained  in  the  paper.  From  its  fibrous  nature  it  ap- 
pears to  attach  itself  to  the  smaller  paper  particles  and 
retains  these  also,  being  thus  more  economic,  while  pro- 
ducing a  paper  of  greater  toughness  and  durability.  The 
mineral  is  abundantly  found  in  India,  having  a  wide 
distribution  throughout  the  raetamorphic  rocks  which 
occupy  so  extended  an  area  of  the  country. 

Gigantic  Cotton-mill  Engine. — Messrs.  Douglas 
and  Grant,  Dunnikier  Foundry,  Kirkcaldy,  have  at 
present  in  hand  a  compound  Corliss  engine  of  a  very 
large  description  for  a  cotton  mill  in  Bombay.  The  high- 
pressure  cylinder  of  this  large  en  iiine  is  40-inch  diameter 
and  the  low-pressure  cylinder  7()-inch,  each  havinjj  a  stroke 
ofCfeet.  The  fly-wheel,  which  weighs  about  110  tons,  is 
SOfeet  in  diameter  by  8feet  6iuch  wide,  grooved  for  38 
ropes,  by  which  the  power  is  to  be  transmitted  to  the  various 
lines  of  shafting  in  the  mill.  The  engine  is  to  run  at  GO 
revolutions  per  minute,  giving  a  speed  of  ropes  of  con- 
siderably over  one  mile  per  minute.  The  crank  shaft, 
made  of  Whitworth  fluid  compressed  steel,  is  2-5  inches  in 
diameter  in  the  body  and  20  in  the  bearings.  The  steam 
pressure  is  to  be  lOOlbs  per  square  inch,  and  the  engines 
will  work  easily  up  to  2,500  horse-power. 

FORE.ST  Administration  in  the  Bombay  Presiden- 
cy.— A  Government  resolution  on  the  Forest  Administra- 
tion reports  of  the  N.,  S.,  and  Sind  Circles,  1885-86 
says  ; — The  year  under  review  was  in  many  ways  an  im- 
portant one  in  the  history  of  Forest  Administration  in 
the  Bombay  presidency.  The  revenue  was  the  largest  on 
record.  Material  progress  was  made  in  the  demarcation 
and  settlement  of  the  forests ;  and  a  special  Working 
Plans  branch  of  the  Department  was  established.  The 
large  increase  of  revenue  is  due  in  great  measure  to  the 
great  demand  for  sleepers  for  the  Railways  of  the  South- 
ern Maratha  Country  from  the  Kanara  forests,  but  is  also 
due  to  causes  it  may  be  hoped  more  general  and  perma- 
nent, of  which  there  is  indication  in  the  higher  prices 
obtained  for  timber  in  the  auction  sales  of  the  Southern 
Circle  and  in  the  growth  of  a  large  export  trade  of  fire- 
wood from  Sind. 

Roorkee   Alumni.— Colonel    Lang,   r.e..     Chief    En- 


gineer, Public  Works  Department,  declares  that  during 
the  ten  years  which  have  elapsed  since  he  left  the 
Thomason  College,  he  has  served  in  many  parts  of  India 
widely  remote  one  from  another,  including  indeed  both 
Beluchistan  and  Burma :  but  everywhere  he  has  found 
amongst  the  Public  Works  employes  in  every  grade  old 
alumni  of  this  College,  many  of  them  his  own  pupils. 
He  found  them  everywhere  holding  their  own  with  Royal 
Engineers,  Stanley,  and  Cooper's  Hill  men :  and  every- 
where they  are  to  be  found  among  those  holding  the  high- 
est posts.  In  the  North- West  Provinces  all  three  of  the 
Superintening  Engineers  in  the  Buildings  and  Roads 
Branch  gained  their  engineering  education  in  this  Col- 
lege :  one  of  his  Superintending  Engineers  in  Burma  was 
a  Roorkee  man  :  and  everywhere  in  every  province  many 
of  the  most  important  divisions  and  works  are  in  the 
hands  of  former  students  of  this  College. 

Frontier  Railways  Extension.— The  Director  Gen- 
eral of  Railways  and  Mr.  Molesworth  passed  down  the 
Bolan  Line  on  the  6th  instant  and  examined  the  plans 
and  estimates  and  the  alignment  for  the  broad  gauge 
line  between  Hirok  and  the  Kotul.  Several  .schemes 
have  been  proposed  and  surveyed — each  of  which 
has  its  ardent  supporters.  By  the  latest  account  the  pro- 
ject for  the  Abt  system  has  been  pigeon-holed.  No- 
body seems  to  care  much,  however,  and  those  whose  services 
are  being  retained  for  this  work  continue  drawing  their 
salaries  in  comfort  while  events  are  ripening  It  would 
be  both  instructive  and  amusing  to  know  what  sums 
are  laid  out  by  Government  in  matters  of  this  kind, 
if  it  were  not  that  we  all  have  to  contribute  towards  these 
extravangacies  in  the  shape  of  income  tax.  Ifc  is  hoped, 
however,  that  work  will  now  soon  be  started  in  earnest  as 
the  inconvienence  and  inefficiency  of  the  metre  gauge 
to  carry  the  traffic  are  becoming  more  felt  every  day. 

The  late  Mr.  W.  H.  Jones  of  Perak,  Straits  Set- 
tlements.— We  regret  to  record  the  death  of  Mr.  W.  H. 
Jones,  who  was  for  over  t>  years  connected  with  the  vState 
of  Perak  in  charge  of  the  State  Railway  as  Traffic  Man- 
ager and  Resident  Engineer.  He  had  a  sound  knowledge 
of  his  profession,  was  a  zealous  officer  of  the  State,  and 
fell  a  victim  to  his  zeal  and  energy.  He  was  continually 
obliged  to  give  his  attention  to  out-door  work,  which  in 
Perak  means  working  in  swampy  jungles,  full  of  poison- 
ous gases  in  low  grounds,  and  cursed  with  the  prevalence 
of  venomous  creepiug  insects.  This  sort  of  work  must 
have  told  on  Mr.  Jones,  and  he  succumbed  under  it  on  the 
12th  ultimo.  He  died  in  the  Eastern  Hotel,  Penang ; 
and  through  the  courtesy  of  the  Resident  Councillor  in 
Penang,  his  remains  were  brought  over  to  Perak  in  a 
Government  launch,  and  buried  with  masonic  honours  in 
Larut.  He  was  an  A.  M.  I.  C.  E.  He  died  at  the  age  of  .33. 
Mr.  G.  A.  Lefroy,  District  Engineer  of  Larut,  is  at  present 
in  charge  of  the  Railway. 

The  Calcutta  Chamber  of  Commerce  "  Representa- 
tion."— The  mercantile  community  of  Calcutta  deprecate 
the  possible  substitution  of  native  agency  for  European 
in  the  charge  of  important  executive  posts  in  the  country. 
The  Chamber  of  Commerce  is  the  mouthpiece  of  that 
community,  and  represents  the  interest  of  a  foreign  trade 
aggregating  £64,000,000  per  annum  and  a  coasting  trade 
of  nearly  £10,000,000.  This  trade  has  reached  its 
present  volume  from  a  total  for  all  India  of  18  J  millions 
in  1839  mainly  through  British  enterprise  and  capital. 
In  addition,  there  is  an  enormous  amount  of  British 
capital  sunk  in  this  country  in  the  tea,  silk,  indigo  and 
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jute  industries,  and  in  railways,  mills  and  manufac- 
tories, and  India  has  in  consequence  become  one  of 
the  foremost  competitors  in  the  markets  of  the  world. 
The  mercantile  community  may  almost  be  said  to 
rival  the  Government  as  employers  of  native  labour^ 
and  their  position  forbids  the  intrusion  of  any  other 
consideration  in  the  selection  of  employes  than  efficiency 
and  economy.  The  i-esult  of  their  experience  in  all  sorts 
of  undertakings  is  that  European  supervision  (costly 
though  it  he)  is  an  essentia!  clomout  of  success  in  this 
country. 

The  Kidderpore  Docks. — The  foundations  of  the 
Quay  walls  are  now  being  rapidly  pushed  on  so  as  to  be 
completed  in  great  part  before  Jime  next,  leaving  the 
upper  portions  to  be  completed  during  the  rains.  The  Dock 
■wall  is  founded  48  feet  below  present  ground  level,  and  at 
the  bottom  is  35  feet  broad.  As  it  rises  it  is  reduced  in 
thickness  by  otf-sets  behind,  and  at  the  top  measures  only 
13  feet,  the  width  recjuired  to  carry  the  cranes  that  will 
be  used  in  the  loading  and  discharging  of  vessels  in  the 
dock.  The  wall  is  built  with  hollow  compartments  to 
reduce  the  mass  of  brickwork,  and  is  pierced  at  the  top 
by  a  tunnel  about  5  feet  broad  and  6  feet  high  to  be 
carried  round  the  dock,  and  in  which  will  be  laid  all  the 
hydraulic  piping  retjuired  for  the  working  of  the  cranes, 
the  water  pipes,  and  gas  jiipes.  The  soil  has  turned  out 
much  more  favourable  thau  was  anticipated.  Tram- 
ways have  now  been  completed  all  round  the  works.  A 
railway  to  Akra  for  the  conveyance  of  bricks  and  soorkcy 
has  been  laid  ;  and  as  lime  froni  Bun-akiu-  can  now  be  deli- 
vered by  railway  via  the  new  "  Jubilee  "  bridge,  the  whole 
of  the  material  will  be  conveyed  direct  from  the  brick- 
fields and  the  lime  kiln  to  the  points  at  which  they  are 
to  be  used  without  breaking  bulk,  or  its  being  necessary 
to  employ  a  single  cart. 

The  Rawalpindi  Wateuwork.s.  — The  Rawalpindi 
Waterworks  were  opened  by  Sir  Charles  Aitchison  on 
the  26th  ultimo.  This  project  was  prepared  by  the 
Ptiblic  Works  Department  and  handed  over  to  the  Muni- 
cipality to  carry  into  effect.  The  source  of  supply  is 
a  point  on  the  Kurrang  river,  near  Rawal,  about  nine 
miles  from  Pindi  on  the  Murree  road.  The  quantity 
of  water  required  will  be  obtained  entirely  by  gravita- 
tion, and  is  to  be  drawn  from  three  wells  on  the  right 
bank  of  the  river ;  one  of  which  is  actually  sunk  in  the 
river  bed,  and  the  others  in  the  low-lying  water-bearing 
basin  adjoining.  These  three  wells  are  connected  and 
from  the  centre  one  the  water  is  first  conducted  for  some 
2,000  feet,  through  12  inch  pipes,  to  a  junction  tank,  from 
which  place  it  will  again  be  carried  for  seven  miles  into 
Rawal  Pindi  by  means  of  a  concrete  aqueduct.  The 
last  mile  is  widened  out,  so  as  to  practically  form  a 
service  reservoir,  and  terminates  in  the  northern  suburbs 
of  the  city  in  an  inlet  well  or  tank  15  feet  in  diameter; 
the  water  in  this  tank  bein,'  some  7  feet  above  the 
ground  level.  As  a  temporary  arrangement,  it  is  pro- 
posed to  lay  down  a  short  length  of  l>iping,  and  set 
up  half-a-dozen  hydrants  from  which  the  water  can  be 
carried  into  the  city.  The  population  of  Rawal  Pindi  is 
estimated  at  30,000  people,  and  it  is  anticipated  that  the 
daily  supply  brought  in  will,  if  required,  be  equal  to  20 
gallons  j)er  head.  The  cost  of  the  work,  as  far  as  carried 
out,  was  estimated  at  some  21  lakhs  of  rupees.  Tht; 
greater  part  of  the  money  needed  has  been  obtained  by 
means  of  local  loans,  to  lie  rejiaid  in  a  comparatively 
short  term  of  years. 
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A  Prelimisarv  survey  for  a  Railway  between  Baliraicli  and 
Sitapore  has  been  .«anctioneil. 

A  WATKR-sumr  scheme  for  Quetta  has  been  considered,  and,  a 
correspondent  hopes,  finally  settled. 

The  price  of  limber  in  Moulmein  has  gone  down,  and  several 
specubitors  have  suffered  great  losses. 

Ox  Tliursday  before  last  a  fire  broke  out  at  the  City  Cottou  Press, 
Indore,  which  was  completely  burnt  down. 

The  opening  of  the  Ferozepur  Bridge,  which  was  to  have  taken 
place  on  the  :JOth  instant,  has  been  costponed. 

The  announcement  lately  made  that  sanction  had  been 
accorded  to  the  construction  of  the  Chittavong  railway  is  pre- 
mature. 

Telegraph  lines  to  Manipore  via  Kohima,  and  to  Shenno,  via 
Mandalay,  were  opened — tlie  former  on  the  Slat  March,  the  latter 
on  the  1st  in.stant. 

For  the  first  time  the  Ranikhet  cart-road  has  been  used  this 
spring  by  troops  marching  into  the  hills.  The  roa<l  is  not  yet 
finislied,  but  carts  can  now  traverse  it  for  come  distance. 

Major  A.  D.  McArtiiur,  re.,  Executive  Engineer,  1st  grade, 
and  Under-Secretary  to  the  Government  of  Bengal,  Public 
Works  Department,  is  expected  to  return  from  leave  about  the 
Z'lth  instant. 

There  is  a  great  field  on  the  Irrawaddy  for  a  steam  launch 
service  between  stations.  The  Flotilla  now  have  a  tine  line  of 
large  steamers  on  the  river,  but  very  many  small  places  are 
comparatively  neglected. 

One  of  the  tasks  Sir  Theodore  Hope  will  have  to  conclude,  be- 
fore he  lays  down  the  portfolio  of  Public  Works  Minister,  will  be 
to  report  on  the  enquiry  now  being  held  on  the  fxpenditure  of  the 
Sind-Peshin  State  Railway. 

Accordixg  to  the  latest  information  the  Russian  Trans-Caspian 
Railway  is  being  pushed  on  most  vigorously,  and  it  is  expected  the 
line  will  be  completed  from  the  Oxus  to  Bokhara  and  Samarkband 
by  the  end  of  the  present  yeai'. 

Some  advance  has,  we  hear,  been  now  made  in  the  matter 
of  a  drainage  scheme  for  Coonoor  on  the  Nilgiris,  which  is 
estimated  to  cost  Rs.  4",000,  and  which  has  receive<l  the  ap- 
proval of  Government  in   the  Public  Works  Department. 

Mr.  W.  H.  Jobbins,  the  newly  appointed  Superintendent  of  the 
Art  School  (if  Calcutta,  under  the  re-organisation  scheme,  has  had 
very  large  experience  both  as  a  teacher  of  Art  in  Eng  and,  and  as  a 
student  in  Italy.  He  has  likewise  shown  some  very  good  works 
in  the  Royal   Academy. 

Colonel  Swetenham,  Major  Corbett,  Mr.  A.  Grant,  and  Mr. 
W.  I'.  WriL'ht  in  giving  evidence  before  the  Public  Service  Com- 
mission at  AUah.ibad,  deprecated  the  difference  in  the  rules  as  re- 
gaids  men  from  (looper's  Hill  and  Roorkee.  Mr.  Tupp  takes  the 
place  of  Colonel  Lang  on  the  Commission. 

A  PLAN  suited  to  the  condition  of  Ahmedabad  for  removing  the 
sulliage  water  now  thrown  in  the  streets,  has  been  sanctioned, 
which  if  improved,  after  a  time,  according  to  the  suggestions  made 
by  Sir  Theodore  Hope  in  paragrafih  17  of  his  Memorandum,  will 
efficiently  clean  the  cit}'  of  it.s  dirty  water. 

A  glakce  at  the  classified  list  of  the  Madras  Public  Works 
Department  will  show  that  Mr.  Target,  a  Goverraent  of  India 
Executive  Engineer,  1st  grade,  had  to  serve  under  Major  L.  Camp- 
bell, his  junior  in  that  grade,  because,  as  an  outsider,  Mr. 
Taiget  h.ad  no  claims  to  the  plums  of  the  Madras  Public  Works 
Department. 

The  Mandalay  line  is  being  pushed  on  rapidly,  and  the  rails 
are  said  to  be  laid  down  now  at  the  rate  of  half  a  mile  a  day 
between  Toungoo  [and  Nyingyau  :  at  this  rate  of  procee<ling,  if  it 
i.s  kept  up,  the  line  to  Nyingyau  should  be  opened  before  the 
rains,  and  should  greatly  assif.t  in  keeping  that  district  quiet 
during  the  south-west  monsoon. 

A  FAREWELL  dinner  was  given  on  Saturday  the  9th  instant,  to 
Colonel  S.  Trevor,  Royal  Engineers,  by  the  officei's  of  the  Bengal 
Public  Works  Department,  as  an  expression  of  the  warm  feelings 
entertained  by  all  the  Department  for  their  guest,  who  has  for  3^ 
years  been  at  its  head,  who  has  always  had  its  interests  at  heart, 
and  who  is  now  leaving  India  probably  never  to  return. 

Mr.  Hickman,  A.ssistant  Engineer  at  Dehra  Ghazi  Khan,  was 
unfortunately  bitten  by  a  hrait,  while  out  on  a  shooting  excur- 
sion. The  latest  intelligence  received  was  to  the  effect,  that  he 
was  in  a  critical  condition,  though,  as  two  days  had  elapsed  since 
the  occurrence,  there  was  hope  of  his  recovery.  The  hand  which 
was  bitten  liad,  we  believe,  been  immediately  cut  off  to  prevent  the 
poison  from  spreading. 

Jettevs  t0  X\xt  (Uliitor. 

[TliC  Editor  (Itiiri'H  it  to  lie.  (lixtmrt/j/   understood  that  he  doc^  not  hold 
himaelf  respoimhle  for  the  opinionn  exprenxed  by  correspondents.  ] 

RIVER  PROTECTION  WORKS. 

.Sir,— The  difficulties  referred  to  by  Mr.  Cox  are  somewhat 
enhanced  by  obscurity  of  description.  For  instance,  fo.mdalion 
works  of  ])ier8  situated  mid  stream  are  required  to  be  protected  by 
temporary   bunds  running  out  from  the  river  bank.     This  require- 
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meut  is  somewhat  rayaterioiis,  particularly  if  the  river  be  wide 
and  in  that  case  the  necessity  for  giving  the  hund  a  direction 
differeiii  from  the  shortest  is  equally  less  clear.  If  the  piers  are, 
like  abutments,  in  or  near  the  banks,  then  tlie  pertinence  of  the 
latter  course  can  be  understood,  and,  in  connection  with  the  same, 
I  would  surr^est  that  the  bund  be  made  to  play  the  part  of  a 
spur  or  groin,  aocordin'^ly  located  a  short  distance  up  stream  above 
the  sites  of  the  piers  or  pier.  It  is  a  fundamental  principle  iu 
Works  of  this  class  that  water  should  be  assisted  and  not 
resisted.  Hence  the  direction  of  the  diverting  barrier  is  gen- 
erally placed  askew  to  that  of  the  stream,  the  amount 
of  skew  varying  with  the  velocity  of  the  current.  I  have  seen 
them  thrown  out  at  angles  ranging  from  120  to  150  degrees 
and  the  deflection  produced  thereby  has  been  known  to  impinge 
or  cause  a  set  against  the  opposite  bank  some  distance  down. 

As  to  the  consideration  of  the  construction  of  hunds,  they  will 
of  course  depend  upon  materials  available.  In  this  particular 
case,  if  logs  are  procurable,  partition  casing  might  be  made  block- 
hut  fashion  and  the  intermediate  spaces  filled  in  with  loose  material. 
Scrap  rails  would  serve  the  same  purpose.  Failing  either,  sand 
bags  or  gunnies  or  gabions  might  be  turned  to  account  in  securing 
the  desideratum. 

Hydro- DYNAMICS. 


RAILWAY  PROBLEMS. 

Sir. — Railway  fares  and  rates  are  now  occupying  the  serious 
attention  of  English  travelling  and  trading  public  and  strenuous  at- 
tempts are  being  made  to  bring  about  a  general  reduction  to  suit 
the  times  which  are  not  so  prosperous  as  they  were  some  years 
ao'O.  Depression  of  trade  has  led  to  a  considerable  mischief  in  manu- 
facturing and  industrial  centres,  whereof  late  there  has  been  unde- 
sirable results  arising  from  the  clashing  of  opposed  interests.  In 
this  country  we  find  an  analogy  between  the  fare  and  rate  paying 
public  and  the  various  Railway  Companies,  more  particularly  those 
whose  interests  cannot  be  affected  by  rival  undertakings.  It  is  this 
circumstance,  coupled  with  the  arbitrary  conduct  which  charac- 
terises the  action  of  some  of  the  Companies — particularly  the  East 
Indian  Railway — that  has  hitherto  precluded  the  possibility  of  any 
good  coming  from  protestation  or  representation — combined  action 
on  the  part  of  the  affected  public.  I  think  Government  inter- 
ference imperative  towards  effecting  a  considerable  reduction  of 
fares  for  both  up  and  do.vn  country  traffic.  It  is  absurd  that  we 
should  have  to  pay  so  much  as  we  now  do  for  coal  sent  by  rail. 

Now  that  the  coal  from  Umaria  is  playing  an  important  part  in 
the  Upper  Provinces  and  is  gradually  but  surely  and  sensibly  en- 
croaching upon  the  limits  heretofore  appropriated  to  or  claimed 
by  the  Raneegunge  and  Karharliari  coals,  there  should  be  a  careful 
revision  of  the  tariff  and  the  rates  so  regulated  as  to  compensate 
the  unfavorable  competition  on  the  part  of  the  new  field  just  named. 
This  could  be  done  by  a  fair  reduction  in  the  fares  for  down 
coun  try  coal,  the  traffic  in  which  is  annually  increasing,  and  now 
that  the  Jubilee  Bridge  offers  an  easy  means  of  crossing  the 
Hooghly  and  its  opening  will  ensure  a  larger  field  for  the  use  and 
applicition  of  that  mineral,  it  is  but  reasonable  to  expect  that 
there  should  be  a  concession  in  the  mineral  rates  for  both  Howrah 
and  Eastern  Bengal.  Tlie  loss  thus  occasioned  will  be  more  than 
made  up  for  by  the  increased  traffic  which  will  flow  down  country 
as  the  result  of  equalisation  or  abatement  of  rates. 

Economist. 


DEPARTMENTAL  GRIEVANCES. 
I 

giB^ — Would  you  kindly  oblige  and  publish  the  remarks  sub- 
joined on  the  recent  appointments  to  the  higher  posts  in  the 
J).  P.  W. 

It  is  iniquitous  the  way  Royal  Engineers  are  rushed  up,  and 
Civil  Engineers  passed  over.  As  soon  as  a  Civil  Engineer  attains 
to  some  standing  and  position  everything  is  done  to  harrass,  worry 
and  disgust  him  out  of  the  service,  so  though  the  Department  is 
forty  years  old  (since  its  constitution  into  a  Department)  there  is 
not  a  single  Civil  Engineer  tilling  the  higher  administrative 
poats — they  have  all  chucked  up  in  disgust  at  repeated  superses- 
sions. 

I  write  under  a  sense  of  anger  and  indignation,  and  with 
justice,  for  to  look  at  the  recent  array  of  jobs  perpetrated  in  the 
Local  Administrations'  Lists  for  the  past  5  years  it  will  be  seen  that 
the  senior  Engineers  in  it  have  just  cause  for  complaint : — 

In  1881.  Mr.  Furnivall  from  the  Railway  list  was  brought  into 
the  Local  Administration  List  as  Chief  Engineer.  Colonel  Mayne 
was  also  brought  in  from  a  foreign  list. 

In  1882.  Colonel  Cumming  from  one  of  the  Under-Secretary- 
ships  to  Government  of  India  was  brought  in  as  Superintending 
Engineer.  Colonel  Moncrieff  was  brought  in  as  Chief  Engineer, 
from  N.  W.  Provinces  Irrigation. 

Ir.  1883.  Colonels  Lang  and  Ward  were  brought  in  as  Chief 
Engineers  from  the  Military  Works  list. 

In  1886.  Mr.  Mathews  was  brought  in  as  Chief  Engineer 
from  the  Railway  list. 

In  1886.  Colonels  Ward  and  Browne,  were  brought  in  as  Chief 
Engineers,  from  the  Military  Works  list. 

In  1887.  Majors  Marshall  and  Gracey,  are  brought  in  as  Su- 
perintending Engineers,  from  Government  Secretariat  and  Rail- 
ways respectively. 


All  these  vacancies  should  iu  common  honesty,  and  in  ac- 
cordance with  the  principle  (Heaven  save  the  mark  !)  on  which 
Governnient  profess  to  act, — -all  the  vacancies,  I  say,  should  have 
gone  to  tile  senior  men  ou  the  list  in  which  they  occurred.  Hut 
then  how  would  the  pet  R.  Es.  have  been  provided  for  ! 
If  you  can  exert  your  influence  in  bringing  about  more  even-hand- 
ed justice,  I  need  not  say  you  will  be  working  a  boon  to  a  large 
class  of  Civil  Engineers.  I  am  afraid  a  great  many  Civil  En- 
gineers are  a  poor  lot — good  at  work — but  in  slavish  fear  of  their 
Masters  the  Royal  Engineers.  Those  who  are  not,  become 
marked  men,  and  so  matters  go  on — the  plums  for  the  R.  Es. 
and  the  work  ami  kicks  for  the  C  Es.  !  I  co  uld  go  on  to  the  end 
of  the   chapter,  but  must  stO]i. 

A  Victim. 
IL 

Sir, — The  last  Calcutta  O  izette  was  more  than  an  eye  opener  for 
some  of  us,  as  we  noticed  that  Mr.  Bestic  was  promoted  over  the 
heads  of  no  le.sa  than  eleven  of  ns  to  be  Executive  Engineer  4th 
grade  sub.  pro.  tern. 

Since  Mr.  Horn  was  transferred  to  Buxar  in  July  last,  Mr. 
Bestic  has  been  carrying  on  the  duties  of  the  Under  Secretary  in 
the  appointment  branch  of  the  Public  Works,  under  Col.  Trevor, 
who  is  about  to  leave  for  England.  Mr.  Bestic  may  or  may  not  be 
a  very  able  Engineer,  but  never  having  been  in  charge  of  any 
works,  excepting  for  two  and  a  half  months  when  he  held  tem- 
porary charge  of  the  Darjeeling  Division,  he  has  not  had  an  oppor- 
tunity of  distinguishing  himself. 

He  has  had  seven  and  a  half  years'  service,  but  strange  to  say 
he    has    not    yet    held    independent    charge    of    a   sub-division. 

He  was  first  posted  to  Dacca,  and  there  put  in  charge  of  the 
Executive  l<jngineer's  Office,  as  a  personal  assistant. 

He  continued  to  attend  to  the  office  duties  until  he  was  trans- 
ferred to  Darjeeling  for  two  and  a  half  months  as  a  temporary 
measure.  It  is  true  while  in  Dacca  he  did  hold  one  subdivision 
for  a  few  months  in  conjunction  with  a  competent  and  able 
supervisor  who  drew  sub-divisional  allowance  during  the  whole 
of  the  time.  This  was  to  enable  him  to  learn  other  than  the 
office  work    on    which    he   was  regularly  employed. 

Thus  Mr.  Bestic  has  had  little  if  any  practical  experience,  but 
his  present  promotion  will  put  him  over  the  heads  of  men  of 
proved  ability  in  administering  sub-divisions  and  divisions  and 
carrying  out  large  works. 

Not  only  were  eleven  more  or  less  promising  and  rising  Engi- 
neers (not  quill  drivers)  superseded  but,  strange  to  say,  in  order  to 
create  the  vacancy  in  the  sub  pro.  tern,  grade  one  Krith  Chuuder 
Chowdhry,  a  man  on  furlough  since  July  last  and  still  on  leave, 
was  reduced  to  the  temporary  grade.  Krith  Chunder  C'howdhry's 
reduction  was  antedated  to  September  last,  so  supposing  he  was 
not  reduced  in  order  to  create  a  vacancy,  such  delay  iu  gazetting 
the  reduction  alone  is  sufficient  commentary  on  the  manner  in 
which  the  appointment  work  has  been  carried  on  since  it  has 
passed  through  Mr.  Bestic's  hands. 

The  Disaffected. 


Jikrarg  ^atic^s. 


Twenty  Years  with  the  Indicator.  By  Thomas  Spray,  Jr., 
C.K,  M.E,  Vols.  L  and  IL  New  York  :  John  Wiley  and  Sons. 
The  subject  matter  of  these  books  has  been  gathered,  the  au- 
thor says,  from  probably  "  the  broadest  experience  ever  enjoyed 
or  earned  by  any  man"  in  the  Union.  This  is  further  explained  by 
the  declaration  that  "  the  work  has  been  compiled  from  one  of  the 
most  extensive  practices  any  man  was  ever  engaged  in,  at  a  time, 
too,  when  the  author  has  been  not  only  busy,  but  a  very  busy 
man.  The  purport  of  the  volumes  before  us  was  contributed 
to  certain  trade  journals  in  the  United  States,  whence  the  author 
was  induced  to  abstract  the  matter  and  offer  it  in  its  present  en- 
larged and  much  modified  form.  Volume  I.,  however,  is  in  its 
second  edition,  which  appears  at  the  same  time  as  Volume  II.  Not- 
withstandin<>  the  author's  disposition  to  "blow"  and  indulge  in 
occasional  "  loud  talk,  "  the  lessons  in  the  book,  being  drawn  from 
actual  practice,  have  a  value  peculiarly  their  own.  The  aim 
has  been  to  convey  knowledge  to  the  greatest  extent  possible, 
and  in  such  a  way  that  the  working  engineer  and  the  men  who 
use  engines  shall  understand  and  be  able  to  work  out  the  results 
of  an  appliance  that  has  revolutionised  the  theory  of  working 
steam.  Everything  is  put  in  the  plainest  wording,  so  as  to  avoid 
misunderstanding  on  the  part  of  those  for  whom  the  book  is  in- 
tended. Mathematical  formulae  are  absolutely  avoided,  the  general 
character  of  the  work  being  practical  and  instructive,  and  at  the 
same  time  a  vindicator  of  that  once  much  abused,  much  mis- 
understood, and  yet  so  simple  an  instrument — the  steam-engine 
indicator.  Both  volumes  afford  a  fund  of  information  which 
cannot  fail  to  prove   beneficial   to   working  engineers  everywhere. 
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RANGOON  POST  AND  TELEGRAPH  OFFICE. 
This  building  was  designed  by  Mr.  G.  S.  T.  Harris, 
Executive  Engineer,  under  the  directions  of  Mr.  W.  C. 
Fumival,  M  i.c.E.,  Chief  Engineer  of  Burmah.  It  is 
60  feet  high  and  of  three  storeys,  the  ground  floor  being 
oocapied  by  the  Post  Office,  the  first  floor  by  the  Tele- 
gatph  Office,  and  the  second  floor  is  used  as  a  tenement 
by  the  employes  of  the  Post  and  Telegraph  Departments. 
The  building  is  situated  on  the  Strand,  between  the 
Government  Secretariat  Offices  and  the  Bank  of  Bengal, 
and  presents  a  clear  frontage  to  the  river.  It  is  entirely 
of  iron  in  its  skeleton,  the  body  beini;  filled  in  with  single 
brick  wall,  and  the  whole  stands  on  a  mass  of  concrete 
three  feet  thick. 

There  is  a  central  well  32  feet  square  within  the  build- 
ing affVirding  light  and  ventilation  to  the  interior  rooms, 
roofed  in  \vith  glass  on  light  W.  I.  trusses.  The  ground 
floor  of  this  will  form  part  of  the  hall  32  feet  X  4S  feet,  in 
which  the  public  do  their  postal  business.  There  are  in 
addition  two  front  verandahs  40  feet  x  10  feet  for  purposes 
of  enquiry,  &c. 

The  first  and  second  floors  consist  of  concrete  arches  on 
rolled  joists,  and  the  roof  is  of  concrete  on  1 2-inch  square 
tiles  carried  on  i.  iron  joists.  The  ground  and  first  floors, 
that  is  the  floois  of  the  Post  and  Telegraph  Offices,  are 
paved  with  Minton  tiles  ;  the  floors  of  the  dwelling  rooms 
on  second  floor  are  of  cement  polished  to  a  fine  surface  ; 
and  the  roof  is  coated  with  asphalte.  All  the  office  and 
dwelling  rooms  are  ceiled. 

Necessary  auxiliary  accommodation  is  provided  in 
outhouses  of  brickwork,  for  Post  and  Telegraph  delivery 
peons  and  servants,  latrines,  cook-houses,  coach-house 
and  stables. 

The  main  building  cost  Rs.  2,99,174,  and,  inclusive  of 
auxiliary  accommodation,  the  total  cost  of  scheme 
amounted  to  Us.  3,51,013. 


THE  GANGES  BRIDGE  AT  BENARES. 

The  bridge  over  the  Ganges  at  Benares  now  being 
constructed  by  the  Oude  and  Rohilkund  Railway  Company 
will  form  a  most  important  link  between  the  railways 
in  Oude  and  the  North-Western  Provinces  and  the  East 
Indian  Railway.  On  its  completion  Lucknow  will  be  in 
direct  Railway  commnuication  with  Calcutta  by  a  route  52 
miles  shorter  than  that  vid  Cawnptjre.  Places  north  of 
Lucknow  will  all  participate  in  this  advantage,  and  places 
lying  between  Lucknow  and  Benares  will  derive  even 
greater  benefit. 

The  junction  with  the  East  Indian  Railway  at  Mogul 
Serai  mil  give  the  nearest  route  to  the  Punjab  vid  the 
Company's  new  Northern  Extension  joining  in  with  the 
North- Western  Railway  at  Saharunpore. 

The  bridge  consists  -'f  IG  spans,  viz.,  7  of  356  feet  and 
9  of  114  feet,  measuring  from  centre  to  centre  of  piers. 
The  larger  spans  extend  from  the  north  bank  over  the 
river,  and  the  smaller  spans  are  flood  openings  in  case  of 
overflow  of  the  river  on  the  south  bank.  The  total 
length  of  the  bridge  from  end  to  end  of  girders  is  3,5'i3 
feet.  The  piers  of  the  larger  spans  are  founded  on  ellip- 
tical wells  65  feet  by  28  feet,  and  in  each  well  there  are 
three  openings  to  admit  of  the  necessary  excavation  in 
Binking.  Those  piers  which  are  in  the  river  were  started  in 
water  varying  in  depth  from  10  to  30  feet,  and  necessitated 
the  use  of  hollow  wrought- iron  caissons,  three  of  these 
being  10  feet  in  height,  two  of  26  feet,  one  of  42  feet  and 
one  of  50  feet.  The.se  caissons  were  built  between  a 
pair  of  pontoons  coupled  together,  and  lowered  from  them 
into  the  water  when  10  feet  in  height — additional  height 
and  weight  being  gradually  added  in  order  to  overcome 
their  buoyancy  and  sink  them  on  to  the  bed  of  the  river. 

The  cais-sons  were  then  relea-sed  from  their  lowering 
and  guiding  chains,  and  masons  were  sent  down  in- 
side to  fill  up  the  caissons  with  brickwork.  This 
brickwork  wa«  carried  up  to  some  10   or  1 2   feet    above 


the  water-level,  and  the  pier  was  then  readv  for  sinking 
to  commence.  The  sinking  was  done  by  Bruce's  dredgers 
worked  by  cranes  travelling  on  the  top  of  a  timber 
staging  built  up  to  a  height  of  57  feet  above  the  deck 
of  the  pontoons — one  dredger  and  crane  travelling  over 
each  of  the  three  openings  in  the  pier.  These  cranes  were 
capable  of  lifting  20  tons  each,  and  weigh  themselves 
over  40  tons  each.  The  diggers  are  of  iS  feet  diameter 
weighing  when  empty  3  J  tons  and  containiui.'  135  cubic  feet 
of  earth.  Ordinarily  the  diggers  were  worked  at  night  by 
electric  light — the  pier  sinking  each  night  about  2  feet, 
and  the  brickwork  was  built  up  a  corresponding  height 
during  the  day.  No.  4  pier  was  sunk  to  140  feet  below  low 
water  in  176  working  days  including  the  time  occupied 
in  building.  It  was  at  first  intended  that  all  the  piers 
should  be  sunk  to  a  depth  of  140  feet  below  low  water- 
level,  but  owing  to  the  hard  bed  of  clay  met  with  on  the 
north  bank  the  first  three  piers  are  sunk  to  a  depth  of 
48,  6'^  and  70  feet  below  water — their  base  being  15  feet 
into  the  clay.  The  next  two  piers  are  sunk  140  feet,  and 
those  beyond  them  to  121  and  133  feet — these  piers 
having  passed  through  strata  of  kunkur  and  clay  into 
yellow  sand.  This  depth  is  necessitated  by  the  soft  nature 
of  the  river  bed  where  the  scour  is  often  excessive  owing 
to  the  violence  of  the  current,  which  during  flood  attains 
a  velocity  of  12  miles  an  hour — the  rise  from  low  water 
to  hiL'h  flood  level  being  50  feet. 

The  wells  having  been  sunk  to  the  depths  decided  upon 
were  filled  up  solid  with  ccmcrete  lowered  down  in  self- 
acting  skips ;  a  stone  coping  was  then  built  on  top,  and 
the  pier  was  ready  for  its  superstructure.  This  consists 
of  an  ellipse,  62  feet  by  25  feet  at  base,  and  taperinir 
up  1  in  50  for  50  feet  luiilt  in  solid  brickwork  and 
having  a  heavy  moulded  stone  cap  on  top.  The  height 
of  the  pier  above  low  water-level  is  72  feet  7  inches,  and 
the  total  height  from  the  cutting  edge  of  the  caissons 
of  the  deepest  piers  to  top  of  girders  is  252  feet. 

The  piers  of  the  smaller  spans  are  each  founded  on  two 
circular  wells  12  feet  6  inches  in  diameter  pitched  25  feet 
centre  to  centre  and  varying  in  depth  from  63  to  152 
feet  below  ground  level. 

Both  abutments  are  founded  without  well  foundations — 
that  at  the  south  end  having  long  wing  walls  giving  ac- 
cess to  the  bridge  by  a  flight  of  steps  on  each  side.  On  these 
abutments  block  houses  will  be  constructed  for  the  mili- 
tary defence  of  the  bridge. 

The  weight  of  the  material  used  in  one  of  the  deep  piers 
is  about  16,000  tons.  This  enormous  weight  has  with  the 
exception  of  the  iron  caisson  and  stone  caj)  been  carried 
into  place  on  coolies'  heads  along  a  narrow  floating  staging 
leafling  to  each  pier. 

No.  4  pier  will  be  remembered  for  the  serious  accident 
that  occurred  to  it  in  April  1883.  During  the  pr(jcess  of 
sinking  the  well  encountered  a  layer  of  clay  sufficiently 
strong  to  stop  the  sinking.  Holes  were  excavated  in  and 
through  this  clay  by  the  continuous  working  of  the 
digi.'ers  to  a  depth  of  15  feet  below  curb,  when  the  clay 
at  one  point  suddenly  gave  way,  and  a  vast  inrush  of 
sand  from  above  the  clay  filled  in  the  well  to  a  height  of 
30  feet.  The  water  inside  being  displaced  by  the  sand 
rose  over  the  top  of  the  brickwork,  then  21  feet  above 
water-level  in  the  river.  The  hydrostatic  pressure  was  too 
great  for  the  comparatively  fresh  masonry  to  stand,  and 
the  consequence  was  that  one-third  of  the  pier  was 
btirst  outwards  to  a  depth  of  38  feet  below  low  water,  and 
12  feet  below  the  river  bed — the  weight  of  the  brickwork 
displaced  was  about  500  tons — being  about  60  feet  in 
height,  46  feet  in  length  and  5  feet  in  thickness.  This 
mass  of  brickwork  did  not  fall  away  at  once,  but  after  the 
floods  of  that  year  it  was  found  to  have  been  pushed  out 
by  the  force  of  the  current  and  was  never  afterwards  dis- 
covered. The  pier  was  restored  by  slipping  on  to  the 
existing  brickwork  a  double  envelope  of  |  inch  iron  suit- 
ably strengthened  and  tied  with  angle  and  T  irons,  and 
of  the  same  shap(^  as  the  fallen  piece,  lapping  over  the 
sound  masonry  wherever  in  contact  with  it.  This  was 
sunk  down  below  the  river  bed  to  the  base  of  the  fracture 
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until  it  was  entirely  closed.  The  envelope  was  then  cleared 
of  sand  and  filled  with  cement  concrete  and  further 
secured  to  the  original  brickwork  by  a  bonding  of  rails. 
The  pier  was  afterwards  sunk  a  depth  of  69  feet  further — 
the  top  of  the  shield  or  envelope  being  now  70  feet  below 
low  water. 

The  weight  of  iron  in  the  shield  was  about  25  tons. 
In  consequence  of  this  accident    all   brickwork    in    the 
steining  of  the  pier  wells  was  afterwards  thickened   con- 
siderably  by   corbelling  inwards    and  was  built  in   ce- 
ment. 

It  may  here  be  mentioned  that  the  caissons  in  piers  were 
connected  to  the  upper  brickwork  by  a  grating  of  24  vertical 
angle  irons,  3  inch  x  3  inch  x  f  inch,  with  a  horizontal 
bonding  ring  of  the  same  angle  every  8'1^  inch  in  height ; 
this  grating  being  carried  up  to  the  top  of  the  pier  well. 
The  total  weight  of  wrought-iron,  including  their  cast 
steel  cutting  edges  used  in  the  caissons  and  grating  is 
909  tons. 

The  girders  are  lattice  built  and  are  entirely  of  steel, 
the  total  weight  of  steel  used  in  the  16  spans  being  6,40.5 
tons. 

The  girders  were  supplied  by  the  Patent  Shaft  and 
Axle-tree  Co.,  Wednesbury. 

The  main  spans  are  the  longest  yet  constructed  in 
India  without  the  use  of  the  cantilever  form  of  girders, 
and  the  foundations  of  some  of  the  main  piers  are  the 
deepest  in  the  world. 

The  girders  of  the  main  spans  are  35  feet  in  depth,  25 
feet  apart  centre  to  centre.  The  traffic  will  be  carried 
between  the  girders  of  the  main  spans  and  on  the  top 
of  the  girders  of  the  smaller  spans,  the  road  and  rail  be- 
ing at  the  same  level,  with  footways  on  either  side  on 
cantilevers  outside  the  main  girders. 

The  girders  of  the  smaller  spans  are  being  utilised  for 
erectin .:  the  main  girders.  Their  length  being  one-third  that 
of  the  main  girders  it  requires  three  of  the  smaller  girders 
to  carry  one  of  the  larger,  and  therefore  by  erecting  two 
temporary  piers  one  of  the  main  openings  is  spanned  by 
three  smaller  girders. 

These  temporary  piers  consi^  of  6-inch  solid  wrought- 
iron  screw  piles  with  bases  3  feet  6  inches  diameter  sunk  into 
the  bed  of  the  river  and  braced  together,  12  piles  forming 
each  pier  giving  a  base  of  30  feet  X  20  feet.  The  land  span 
girders  are  then  hoisted  or  floated  on  to  these  piers,  and 
on  them  is  constructed  a  timber  platform  55  feet  wide  on 
which  travel  Goliath  cranes,  weighing  70  tons  and  lifting 
15 ;  and  gantries  for  carrying  rivetting  machines,  the 
rivetting  being  almost  entirely  done  by  hydraulic  power 
on  Tweddell's  system. 

During  the  season  1885-86,  four  of  the  main  spans  were 
erected,  and  these  were  completed  as  regards  flooring 
plates  and  wind  bracing  during  last  rains.  The  three  re- 
maining spans  which  are  in  the  deepest  channel  are 
now  in  course  of  erection.  The  staging  to  carry  the 
main  girders  has  been  constructed  in  water  varying  in 
depth  from  50  to  60  feet  necessitating  the  making  up  of 
the  river  bed  round  the  temporary  piers  in  order  to 
give  them  stability.  In  some  cases  the  ground  has 
been  made  up  43  feet  in  height  above  the  river  bed. 
This  is  done  by  first  forming  a  wall  of  sand  bags  on  the 
upper  and  lower  .sides  of  the  lino  of  temporary  piers  and 
filling  in  with  .sand  between  those  walls  until  a  wide 
platform  of  sand  is  ready  for  the  reception  of  the  screw 
piles.  The  piles  are  then  screwed  through  the  made 
ground  on  to  the  more  solid  bed,  and  the  pier  is  after- 
wards further  supported  by  piling  bags  round  and  pour- 
ing sand  inisde  through  a  12-inch  pipe  lowered  down 
sufficiently  far  to  ensure  the  s;md  depositing  where  re- 
quired. This  support  is  brought  up  to  where  the  bracing 
on  the  piles  commences. 

This  temporary  staging  is  in  some  cases  over  126  feet  in 
height,  and  it  is  estimated  that  each  of  its  piers  carries 
about  500  tons.  The  staging  has  not  only  to  be 
constructed,  but  has  also  to  be  removed  in  each  working 
season. 

Work  is  carried  on  by   day  and  night   except   during 


the  very  cold  weather.  The  Gulcher  system  of  electric 
lighting  is  in  use  and  has  worked  most  satisfactorily.  It 
may  be  confidently  stated  that  without  the  assistance 
of  electric  light  the  bridge  could  not  have  been  built, 
simply  because  it  would  be  impossible  without  continuous 
night  work  durinj;  the  busy  time  to  L'et  through  such 
work  as  must  be  completed  to  render  the  structure  .safe 
from  flood  during  each  season. 

At  date  the  temporary  staging  is  completed  over  the 
three  spans  now  erecting,  and  the  main  girders  on  two  of 
these  are  finished.  The  erection  of  the  third  and  last 
span  is  now  beginning. 

The  first  brick  of  this  bridge  was  laid  on  19th  January 
1882  and  it  is  expected  to  be  ready  for  traffic  in  October 
1887. 

F.  T.  G.  W 


THE  LAND  QUESTION. 

There  is  a  tide  in  the  affairs  of  men  which  sometimes 
sets  strongly  in  the  direction  of  some  political  question 
and  then,  with  a  sudden  bend,  leaves  that  question  high 
and  dry.  Thus  a  short  time  ago  disestablishment  was  a 
prominent  subject  among  ardent  reformers.  To-day  it  is 
left  high  and  dry  and  around  the  land  question  the  great 
forces  are  moving.  On  the  land  question  as  on  all  other 
political  questions  there  is  a  Tory  party  and  a  Radical 
party.  But  this  Journal  will  not  busy  itself  to  advocate 
the  views  of  either — its  object  is  only  to  get  at  the  real 
facts  and  to  leave  party  measures  to  party  organisations 
and  to  party  interests  to  further. 

By  way  of  understanding  the  land  question  let  us  put 
to  ourselves  the  simplest  conceivable  case.  Any  elements 
of  difficulty  which  this  case  comports  will  certainly 
reappear  in  an  aggravated  form  in  cases  which  are  less 
simple. 

The  ordinary  unscientific  English  politician  usually 
endeavours  to  handle  a  new  jJi'oblem  in  its  actual  complicat- 
ed form.  Some  of  the  elements  in  the  case  thus  present- 
ed are  elements  fundamental  to  the  problem.  But  other 
elements  are  conventional  or  accidental.  As  he  does  not 
distinguish  one  of  these  two  groups  of  elements  from  the 
other  group,  it  would  be  little  short  of  a  miracle  if  his 
legislation  was  anything  but  illogical  and  evanescent. 

The  Irish  land  question  is  the  great  problem  at  pi-esent 
before  the  English  people  and  the  English  Government. 
Although  similar  difficulties  may  be  felt  by-and-bye  in 
other  parts  of  the  United  Kingdom  we  may  here  con- 
fine ourselves  entirely  to  the  case  as  now  presented  in 
Ireland. 

Let  us  suppose  that   the   owner  of  a   tract  of  land  in 
Ireland  bequeaths    his  land    to    a    relative    who,   in    like 
manner,  bequeaths  it   to  another  relative,  and  so  on.    The 
succession  of  these  owners  will  give  us  one  interest — say 
the  landlord  interest.     Let  the  tenant  bequeath  to  a  re- 
lative, or  make  over  without   payment   to  a  friend,    such 
interests  as  he  may  possess  and  be  able  to  dispose    of     If 
the  new  tenant  does  likewise  we  have  in  this   succession 
of  men  an  interest  called  the   tenant    interest.     The  case 
is  the  same  between  these   two  groups  of  men  as  if  one 
landlord  and  his  one  tenant   could    live   for   several    cen- 
turies.    At  the  beginning   of    this   period   let   the  land 
be  wholly  unimproved    and  let  its  rent  treated  as  prairie 
land  be  £20   a  year.     Let  the  rent  be  supposed   estimat- 
ed in  moderii  currency,  so  that  we  have  no  changes  in  the; 
value  of  the  currency  to  complicate  the  question  before  us. 
Let  us  also  suppose  that  the  landlord,  tenant  and   neigh- 
bours all  agree  that  £20  is  a  "  fair  "  rent. 

Then  we  shall  see  that  this  rent  must  in  course  of 
time  repeatedly  be  altered  if  it  is  always  to  be  a  fair 
rent.  In  the  first  place  the  mere  increase  of  population 
at  home  and  abroad — with  the  growth  of  manufactures, 
i.e.,  of  groups  of  men  who  do  not  labour  in  agriculture, 
but  must  still  be  fed  by  it, — will  raise  the  market  value  of 
country  produce.  Whether  to  the  Irish  tenant  this  change 
brings  good  or  brings  evil  depends  partly  on  himself  If 
the  peasant  of  Belgium  is  more  skilful  and  industrious— 
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if  the  soil  there  is  more  fertile  and  means  of  transport 
sufficiently  improved,  it  may  happen  that  Belgium  country 
produce  is  sold  in  Ireland  more  cheaply  than  the  Irish 
peasant  is  producin<j  it.  But  let  us  suppose  that  the  Irish 
peasant  is  fully  able  to  hold  his  own  gpround  against  im- 
ports tix>m  Belgium  or  elsewhere.  Let  the  increased  value 
of  the  yield  of  the  land  we  are  studying  be  £  1 0.  Then  if  the 
rent  remains  £20  the  increase  goes  whollj'  into  the  pockets 
of  the  tenant.  If  the  rent  is  raised  to  £30  the  tenant 
neither  gains  nor  loses  and  the  whole  profit  goes  into  the 
pockets  of  the  landlord.  It  is  difificult  to  see  what  right 
the  landlord  has  to  wealth  which  he  had  no  part  in  pro- 
ducing. It  is  however  equally  difficult  to  see  what  right 
the  tenant  has  to  it.  If  a  landtax  was  imposed  to  the 
amount  of  £10  on  this  particul.ir  land — the  rent  remain- 
ing at  £20 — and  if  this  tax  were  spent  on  objects  of 
national  utility — the  nation  at  large  would  absorb  the 
increased  value  of  the  national  soil.  If  the  rent  was 
raised  to  £25 — no  land  tax  being  imposed — landlord  and 
tenant  would  share  the  windfall  between  them.  If  anj- 
attempt  were  made  to  provide  by  legislation  for  absorbing 
such  incidental  increments  of  value  in  the  general  re- 
sources of  the  nation,  landlord  and  tenant  would  for 
once  combine  and  would  throw  out  the  proposed  legis- 
lation. 

As  the  land  generally  rises  in  value  by  the  general 
growth  of  population  so  it  obtains  special  increase  of 
value  if  a  town  springs  up  in  its  immediate  vicinity, 
or  if  a  railway  station  is  built  in  the  neighbourhood. 
Let  us  suppose  that  some  such  event  happens  to  our 
piece  of  land  and  let  the  special  extra  rent  it  is  thus 
made  worth  be  £15.  Then,  as  before,  the  landlord  ma}-  ap- 
propriate the  whole  or  the  tenant  may  appropriate  the 
whole  or  they  may  share  the  windfall  between  them. 
And,  as  before,  the  increment  of  value  really  belongs 
neither  to'  landlord  nor  tenant,  but  rather  to  the  people 
at  large. 

Thirdly,  the  value  of  the  land  may  be  improved  b}'  actual 
labour  expended  on  it.  Thus  subsoil  drainage  may  be 
introduced  or  fences  be  constructed  or  farm  houses  built,  or 
costly  manure  may  be  imported  and  applied.  If  these 
things  are  done  at  the  sole  expense  of  the  tenant  tlie  land- 
lord has  no  right  to  add  a  penny  to  the  rent.  If  they  are 
done  at  the  sole  expense  of  the  landlord  he  has  a  right  to 
exact  their  full  equevalent.  If,  as  is  usual,  these  improve- 
ments are  done  partly  by  the  landlord  and  partly  by  the 
tenant  the  rent  should  be  adjusted  accordingly. 

We  see,  therefore,  that  even  in  the  simplest  conceivable 
case  of  one  series  of  landlords  who  inherit  without  pur- 
chase and  oneseries  of  tenants  who  inherit  without  purchase, 
there  are  still  several  causes  continually  at  work  tending  to 
alter  the  value  of  the  land  and  to  make  what  is  a  fair  rent 
for  one  series  of  years  become  an  unfair  rent  for  another 
series  of  years.  The  actual  increments  of  value  as  due  to 
growth  of  population,  means  of  communication,  improve- 
ments in  agriculture,  and  so  on,  are  not  easy  to  specify. 
Unusual  knowledge  and  unusual  ability  would  be  required 
to  give  even  approximate  figures  for  any  particular  estate. 
In  five  cases  out  of  six  the  landlord  would  be  incompetent 
to  appraise  them  and  in  nineteen  cases  out  of  twenty  the 
tenant  would  be  similarly  incomptstent.  Practically  there 
would  be  a  constant  struggle  between  the  landlord  and 
tenant — each  striving  to  retain  as  much  as  his  labours  or 
investments  gave  him  full  right  to  retain ;  and  each 
striving  to  seize  as  much  as  possible  of  what  we  have 
called    the  incidental  increments  or  the  windfalls. 

We  began  by  assuming  that  for  a  given  tract  of  prairie 
land  a  certain  fair  rent  could  be  fixed.  But  what  consti- 
tutes a  fair  rent  ?  If  the  tenant  is  extremely  skilful  and 
industrious  and  3.sks  for  few  comforts  the "  fair "  rent 
will  be  a  high  one.  If  the  tenant  is  idle,  unskil- 
ful and  fond  of  strong  drink  and  general  indulgence 
the  fair  rent  as  fixed  by  him  will  be  extremely  low.  Let  us 
suppose  a  tenant  moderately  .skilful,  but  highly  sober  and 
industrious — to  how  much  comfort  and  luxury  is  he  en- 
titled ?  The  man  that  can  answer  this  que.stion  can 
also  state  what  sum  would  be  a  fair  rent  for  a  given  piece 


of  prairie  land.  If  the  landlord  has  one  scale  of 
industry  and  comfort  which  he  thinks  proper  and  suffi- 
cient for  his  tenantry,  but  the  tenantry  have  other  and 
quite  different  scales  of  labour  and  comfort  which  they 
consider  respectively  just  and  attainable,  it  is  clear 
that  their  two  ideas  of  what  constitutes  a  fair  rent  will 
differ  very  greatly. 

In  all  the  foregoing  discussion  we  have  omitted 
that  additional  element  of  complexity  which  is  intro- 
duced when  the  land  has  lately  been  bought  by  its 
present  landlord.  In  this  case  some  of  the  improve- 
ments were  made  by  previous  landlords.  Some  others 
were  made  by  previous  tenants.  The  records  of  these 
improvements  may  have  been  lost.  Neither  the  present 
landlord  Tior  the  present  tenant  has  perhaps  any  idea 
under  what  conditions  these  improvements  were  made. 
The  new  landlord  and  the  new  tenant  must  therefore 
take  the  facts  as  they  find  them.  Admitting  that  they  can 
come  to  a  tolerably  fair  arrangement  as  to  the  proper 
rent  for  the  next  few  years  it  will  be  impossible  to 
prevent  new  changes  taking  place  in  the  value  of  the  land 
for  the  continuance  of  the  causes  above  described.  The 
fact  is  that  private  property  in  land  is  itself  an  anomaly 
and  out  of  this  root-anomaly  must  other  anomalies 
spring. 


SCHOOL  OF  ARTS— MADRAS. 
L 

For  more  than  a  quarter  of  a  century  this  most  useful 
institution  existed  on  the  same  site,  but  in  a  set  of  low, 
damp,  dilapidated  looking  constructions,  originally  form- 
ing a  coach  factory,  and  altogether  unsuitable  as  a  School 
of  Arts.  Dr.  Hunter  seeing  how  fast  the  old  indigenous  art 
talent  of  this  country,  visible  in  all  around  us,  was  being 
extinguished  by  the  new  order  of  things,  recognized  the 
necessity  of  some  supreme  effort  to  stop  the  unnatural 
decay,  and  established  this  school  to  take  the  place  of  the 
old  Rajahs  and  Nabobs  who  were  the  great  patrons  of  the 
arts  in  past  days. 

Around  their  palaces  were  the  shops  or  schools  in  which 
all  the  elaborations  of  Indian  Art,  in  mH  its  vast  native 
luxuriance  of  productive  power  were  taught  by  father  to 
son  or  master  to  apprentice  ;  each  master  vied  with  the 
other  to  produce  something  new  or  uncommon  and  thus 
gain  the  approval  of  the  Rajah  and  others  in  his  palace. 
And  there  was  an  unlimited  mine  to  work  from.  Be- 
tween the  Himalayas  and  Comorin  was  a  microcosm,  in 
which  was  concentrated  the  productive  power  of  the 
whole  world,  from  the  snow  and  moss  of  the  frigid  Zone  to 
the  burning  sands  and  majestic  palms  of  the  tropics.  If 
there  are  unconscious  sympathies  between  mind  and  nature, 
man  had  here  only  to  look  and  to  learn.  But  the  great 
exciting  cause  that  gave  life  and  motive  to  every  effort 
Avas  at  the  Rajahs'  palaces,  and  when  the  English  came 
and  with  ruthless  hands  swept  these  away,  it 
seemed  as  if  Indian  Art  would  die  with  them,  un- 
less some  thing  were  raised  to  tal<e  their  place,  and  hence 
the  establishment  of  this  School  of  Arts,  so  early  in  the 
new  history  of  this  old  country. 

Dr.  Hunter,  the  founder  of  this  school  and  its  first 
Superintendent,  accomplished  a  noble  work.  His  students 
are  scattered  through  the  length  and  breadth  of  the 
Madras  Presidency.  His  lectures  on  Mineralogy  and  Botany, 
by  disclosing  to  the  students  of  Art  the  hidden  workings 
of  nature,  their  greatest  teacher  and  modcd,  introduced  a 
new  train  of  ideas  into  the  Indian  mind.  What  to  them 
before  was  dark  was  now  illumined.  What  appeared  low 
was  raised  and  refined,  and  mystery  and  awe  Hod  away 
before  this  enlightening  light.  The  Indian  mind  before 
looked  only  at  that  which  was  outward,  and  made  this 
symbolic  of  what  they  did  not  see  and  could  not  tmder- 
stand.  For  instance,  to  express  the  elements  of  superior 
strength  and  power,  the  consort  of  Siva  is  given  six  hands, 
and  mounted  on  a  lion,  is  destroying  a  bull-headed  demon, 
so  also  their  other  vague  attempts  at  expression,  by  in- 
creasing the  numbers  of  heads,  hands,   wings,  and  legs  of 


April  IG,  '87.] 


INDIAN  ENGINEERING. 


21;' 


their  figures,  aud  the  grotesque  combination  of  men  and 
animals,  to  illustrate  strength,  swiftness,  wisdom,  beauty, 
&c.  Dr.  Hunter's  lectures  explained  that  the  tiniest  ray 
of  sun  light  travelling  its  long,  swift  journey  and  forcing 
the  sturdy  oak  of  a  thousand  years  to  unfold  its  blossom 
and  yield  its  fruit,  showed  more  of  power  and  swift- 
ness than  any  number  of  arms  and  wings.  Thus  by 
unfolding  the  simple  truths  of  botany  and  minera- 
logy, he  hoped  best  to  purge  Indian  Art  of  its  old 
grotesque  abominations,  and  make  it  in  time  as  pure  and 
chaste  as  nature  itself. 

Dr.  Hunter  was,  however,  imhappily  in  advance  of  his 
age.  Few  then  understood  the  necessity  of  an  art  and 
technical  education.  Many  looked  upon  the  Doctor  as 
an  enthusiast,  and  most  of  his  work  as  learned 
luxurv.  He  did  not  receive  the  encouragement  he 
deserved,  and  had  altogether  a  very  iiphill  time  of  it. 
Housed  in  damp  and  dilapidated  buildings,  there  was 
nothing  on  the  surface  to  attract  students  to  its  crumb- 
ling walls.  It  I'equired  the  experience  of  the  good  done 
in  other  countries  by  Science  and  Art  Schools,  such  as 
at  Kensington,  vtc.,  to  awaken  the  public  mind  to 
its  responsibilities  with  reference  to  the  Madras  School 
of  Arts.  But  this  did  not  take  place  till  some  years 
after  the  good  Doctor  had  left  India.  When  the 
demand  came,  others  however  were  found  worthy  to 
take  his  place.  In  1880,  Mr.  R.  F.  Chisholm,  the  Consult- 
ing Architect  to  Government,  and  the  then  most 
popular  man  in  Madras,  was  appointed  Superintendent 
of  the  School,  who  brought  all  his  characteristic  energy 
to  bear  on  this  new  work.  General  Sankey  was  just 
then  also  appointed  Chief  Engineer.  These  two  com- 
bined worked  a  revolution  in  the  School.  The  Gov- 
eiTiment  wern  induced  to  purchase  the  old  premises, 
which  were  well  located,  and  had  been  for  the  last 
(piarter  century  rented  from  a  private  individual. 
They  next  pulled  down  portions  of  the  old  build- 
ing and  erected  the  "Higher  "  and  "  Lower  "  drawing  class- 
rooms. Two  years  after  the  "  Museum,"  a  hall  119' X  41' 
;{"  was  built.  Both  works  on  designs  by  Mr.  Chisholm. 
And  lastly  the  "  Middle  Drawing  Class  "  and  "  Glass 
Makins;  Shed,"  &c.,  were  erected  by  the  late  lamented 
Colonel  Morant,  R.E. 

The  whole  of  this  work  cost  only  Rs.  70,000,  and  scat- 
tered over  about  .5  years  the  burden,  did  not  fall  heavy 
on  the  Madras  Government. 

Sir  Grant  Duff  in  his  now  famous  review  minute 
mentions  this  as  one  of  the  improvements  carried  out 
during  his  administration,  and  all  will  admit  that  it  is 
improvement  in  the  right  direction.  Any  one  similar 
useful  work  ought  to  be  enough  to  give  character  to  any 
administration,  and  to  enlist  the  active  sympathies  of  a 
naturally  grateful  people. 

In  our  next  we  will  give  details  and  illustrations  of  some 
of  the  more  striking  portions  of  the  building. 

J.  H.  S. 


THE  CONSTRUCTION  OF  THE  HONEY-CELL  ; 

01!, 

The  Bee  and  his  D.  P.  W. 

By  a.  Ewbank. 

V. 

In  fia.  7  we  have  a  rough  mathematical  diagram 
showing  the  shape  of  one  cell.  There  is  no  attempt  to 
represent  the  cell  in  its  true  yiroportions.  Even  if  we  take 
arbitrary  lengths  for  the  original  axial  lengths  and  for 
the  side  of  the  cross-.section,  we  cimld  by  Descriptive 
Geometry  indicate  the  figure  truly  in  plan  and  elevation 
and  then— still  working  by  Descriptive  Geometrj' — wo 
could  throw  the  whole  cell  into  true  perspective  on  one 
arbitrarily  chosen  plane,  But  this  has  not  been  done. 
The  figure  is  only  a  mathemetical  diagram  to  assist  in 
the  comprehension  of  the  text.  The  lengtli  x  of  PP' 
should  c(|ual  FF'  or  DD'.  But  as  it  is  convenient  to 
remember  that  P'F'  should  bisect  AE,   the    line  F'T   has 


Fig.  7. 


been  drawn  and  produced  and  the  length  PP'  is  left  to 
be  so  determined.  Thus  the  base  of  the  cell  is  roughly 
denoted  by  the  areas  P'AF'E,  P'ED'C,  P'C  B'A.  We  may 
now  make  some  calculations.  Let  P'A  =  AF' =  ?/ and  AP'E 
=  2  e;  AE  =  2  AT  =  2  2/  Sin  e.     Also  AE  =  2AF   Sin  60= 

=  AF/a  ;  .-.    side  of  original  hexagon  =:AF  =  -^^^ — ; 

V  3 


'^;^  =  FF':=y^-AF- 


4?/-   Sin  -B  __, 

■-y- ^^— g or     FF'  = 


/^     V;j  — 4Sin-0. 


We  will  now  find   the   volume   of 


the    new    cell. 

If  the  lines  A^A,  E,E,  .  .  of  the  cell  bo  produced 
downwards  to  meet  a  horizontal  plane  through  P'  they 
will  on  it  trace  out  a  hexagon  of  side  equal  to  FA.  The 
whole  volume  over  this  hexagon  and  up  to  the  plane 
AiEjC^  exceeds  the  true  cell  vohmie  by  three  wedge-shap- 
ed volumes  equal  to  each  other.  One  of  these  is  shown  in 
fig.  8.  YP'Z  is  the  horizontal  plane.    F'W  is  a  vertical  on  it. 

Fig.  8. 


AY,  E  Z  are  also  perpendiculars.  The  volume  we  arc  consi- 
dering— say  volume  U — is  included  between  the  vertical 
planes  P'AY,  AYWF',  WF'EZ,  EZP',  the  top  face  P'AF'E 
and  the  base  P'YWZ.  If  we  were  also  to  project  the 
areas  P'ED'C  and  P'CB'A  of  fiq.  7  in  the  same  horizontal 
plane  through  P'  we  should  get  the  complete  hexagon  ;  and 
P'YWZ  is  one  rhombus  of  it  like    PEFA     in  fig  5. 

The  volume  U  is  found  by  multiplying  the  base  by  the 
height  ovi-r  it  of  the  centre  of  gr.-tvity  of  the  top  face.  This 
we  may  perhaps  assume.  Thus  volume  U  =  P'YWZ  x  TV  ; 
3U  =  hexagon  X  TV  ;  .-.cell  volume  =  hexagon  x  (A,A-4- 
AY)  — hexagon    x    TV^-  hexagon  x    A,A=original    cell 
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volume  when  its  base  was  plane.     Let  the  original  height 
be  /i=AiA. 

Then  volume  of  cell=6  h  —r-AF-^2hy"  Vz  Sin  -0. 

1             ^               xi.  i-    A  T7     2iy  Sin  e    . 
Now   y  and  0  must  so  vary  that  AJ^  = y^—     is   con- 


stant.    Let  AF= 


2c 
—r=^,  then  ^  Sin"(?=c   (l)  =  a  constant. 
V  3 


The  surface  of    the  cell=3  P'AF'E+6.  FAx  AA^ -6  a 

2  2c  V 

AFF=33/=  Sin  20+6  h. 


V3  V3 


V3 


V3-4.  Sin-0  =  6cyCose  +  4;tcV3-2  cvV'3-4  Sin-©. 
This  surface  we  want  to  be  a  minimum  subject  to  the 
condition  (/ Sin  0=c.     We  need    therefore   only  consider 

the  minim nm  value  of  3y  Cos  0  — 2/V^3  — 4  Sin-e  (2)- 
This  is  t'ne  point  at  which  it  is  convenient  to  use  the 
Differential    Calculus.'     Accordingly  we   have   ty    Sin  0 

+  y  Cos  0  8  0=0  by     (1) 
js  Cos  0—  v'S-*  Sin-eUy+y|-3  Sin  0  + 
4   Sin  0    Cos  0") 


/3-4  "Sin 


■■{ 


^80  =  0  by  (2); 
I, 


3   Cos0-'/3-4   Sin-0   \y  Cos  Q 


y 


) 


f  4  Sin  0   Cos  0       ,    ^.         ,     ^.. 
|v3-4  Sin^0-^    Sm0j;v&m0, 

or  3 (Cos  =0+  Sin  -0)  Vz^A^    Sin  -0=  (3-4  Sin  -0)x 
Cos  0+4  Sin  -0  Cos  0, 

or  3  /3-4Sin  -0=3  Cos  0  ; 
.-.     3  Cos  -0=1.     ^3) 

This  Ls  that  purely  geometrical  question  which  has  al- 
ready been  solved  by  many  mathematicians.  Although  I 
have  seen  none  of  their  demonstrations  yet  I  presume 
they  cannot  differ  much  from  each  other  or  from  the  one 
now  given. 

We  need  not  again  apply  to  the  Differential  Calculus 
and  the  result  (3)  we  may  if  we  like  suppose  given  by  ac- 
tually measuring  the  angles  in  a  bee  cell.  Also  whether 
the  angle  in  a  bee  cell  found  by  measurement  is  exactly 
that  which  gives  a  minimum  surface  is  not  as  I  think  a 
matter  of  prime  importance  for  the  bees  are  sensible 
professional  insects  who  keep  questions  of  geometry  and  of 
wax  economy  in  their  proper  subordinate  places. 


If  Cos-0 


I 

St 


we  have  3  —  4  Sin  -0; 


.  1  . 

a  7 


FF': 


.V 
3' 


or  PP'  —    i PA.     Thus  the  pyramidal  edges  which  meet 

at    the    centre  of  the  new    base    make   with    the  axis 

—1 
of  the  cell  the  angle  Cos  J.  Let  us  now  find  the 
angle  2  i>  between  two  faces  of  the  pyramidal  base. 
This  pyramid  Ls  shown  in  fig  9.  The  letters  P',A  ,E,  C, 
are  the  same  as  y7^  7.  Tak<;  a  sphere  of  centre  P'  and 
raflius  P'A  =  y.  The  face  P'A  E  cuts  this  sphere  in  the 
circle  A  G  E.  Similarly  for  the  faces  P'  C  A,  P'  C  E 
we  have  circular  arcs  C  A,  C  E,    G  bisects  the  arc  AE  and 


C  G  is  the  arc  in  the  plane  C  P'  G.  This  plane  bisects  the 
angle  20  between  the  faces  EC  and  AC.  Let  H  be  any 
point  in  P'A.  Draw  H  K  perpendicular  to  P'G  and  K  N 
perpendicular    to    P'C.      Then    HN    will    be     perpen- 


dicular   to   P'C.     Thus    Sin  </>  =.  Sin     H  N  K= 


HK 


HK 
HP- 


Sin  AP'G        Sin  0 


►Sin  AP'C      Sin  20       2  Cos  0 


2 


^1^—  .•.0=60', 


HN 
HF 
and  20=120°. 

Lastly  we  may  incjuire  what  is  the  angle  between  n 
pyramidal  face  such  as  P'A  F'E  and  one  of  the  vertical 
walls  which  it  meets  — say  F'FEE,.     In  fig.  10  we  have  a 


',g. 


10. 


sphere  whose  centre  is  0.  The  great  circle  V  G  H  re- 
presents in  direction  the  plane  F  P  C  C,  of  fig.  7 
The  direction  of  the  plane  P'AF'E  is  represented  by 
its  normal  which  m  fig.  10  is  the  line  OK  which  Tiurmal 
must  lie  in  the  plane  FPCCi  of  fig.  7  i.e.  in  VGH  of 
fig.  10.  The  plane  FEE^  of  fig  7  is  the  same  as  G  0  S 
of_^^.  10.  The  normal  to  G  O  S  is  the  line  OR  which  lies 
in  the  horiz(3ntal  plane  VSH.  The  angle  between  OK  and 
OR  is  equal  to  one  of  the  two  supplementary  angles 
which  are  made  by  the  planes  P'AF'E  and  F'FEEi. 

In  fig.   10  the  angle   R  0    M=:30^  and    K    0  M   is 
the  complement  of  F  T  F'  in  fig.  7.     .'.  K  0  M=F  F'  T. 


Now  in  fig.  7 


F  F'=^  ,  and 


FT. 


3 


^:.-.TanKOM= 


FT 
FF 


v^a;.-.  CosKOM^- 


Va 


In  fig.  10,  K  M  is  perpendicular  to  0  H  and  51 R  to  O  R ; 

OR     OR  OM 


KRO=90°;.-.CosKOR= 


CosKOM= 


OK"  OM'  OK 
.-.  K  0  R  -  G0°. 


Cos  30° 


that  angle  between  the  vertical  wall  F'  FEE'  and  the 
sloping  face  P'  A  F'  E  which  we  may  call  the  inside 
•angle — as  seen  by  looking  into  the  cell — is  120^  Thus  in 
the  modified  cell  all  the  planes  meet  each  other 
120°. 

(To  he  continued.) 


Therefore 


■\t 
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MANUFACTURE  OF  CONDENSED  MILK. 

(Translated  from  Le  Monde  de  la  Science  et  de  I' Industrie, 
For  Indian  Engineering.) 

The  condensation  of  milk  involves  a  process  which  has  the 
sole  object  of  drawing  off  the  large  quantity  of  the  water 
contained  in  it,  by  a  series  of  operations  which  in  no  way 
destroy  its  natural  properties, — which,  for  instance,  would  be 
the  effect  of  boiling  under  ordinary  conditions.  By  the 
addition  of  sugar  and  by  inclosing  the  liquid  in  perfectly 
air-tight  and  hermetically  sealed  tins,  manufacturers  have 
succeeded  in  America,  for  the  last  thirty  years,  in  pre- 
serving its  essential  qualities  and  in  rendering  it  capable 
of  transportation  to  any  distance  without  injury  and  in 
a  considerably  diminished  compass.  By  simply  adding  some 
water  at  the  moment  of  consumption,  it  is  at  once  restored  to 
its  original    quantity. 

During  the  War  of  Secession  in  the  United  States,  con- 
densed milk  ^-as  of  the  greatest  benefit  to  the  troops  in  the 
field.  It  has,  since  that  time,  become  an  important  article 
of  food  for  sailors  and  soldiers,  and  at  Tonkin  it  was  the 
only  nourishment  that  the  sick  men  suffering  from  dysentery 
and  chronic  diarrhcea  were  able  to  digest.  The  late  regretted 
Dr.  Ziiber,  in  his  enthusiiism  over  the  excellent  results  ob- 
tained from  it,  said  that  a  statue  should  have  been  erected 
to  the  inventor  of  condensed  milk. 

This  manufacture  is  increasing  every  year  ;  it  has  crossed 
the  ocean,  and  a  little  village  of  Cham  on  the  Lorze.  which 
at  a  short  distance  from  thence  flows  into  Lake  Zul',  has 
now  become  the  seat  of  an  industry  which  daily  condenses 
the  milk  of  80,00U  cows,  about  60,000  litres,*  and  which 
sends  out  yearly  from  15  to  17,OOC,000  tins  of  milk. 

These  works,  which  are  the  most  important  of  seven  manu- 
factories belonging  to  a  wealthy  and  influential  company, 
commenced  operations  about  twenty  years  ago.  At  that  time 
the  manufactory  condensed  the  milk  of  263  cows  and  sent 
oat  for  consumption  137,000  tins  of  4,339  grammes  f  each. 
The  milk  is  supplied  by  the  farmers  at  the  rate  of  12  cen- 
times the  litre,  and  the  company  undertakes  to  send  for  it  to 
their  farms. 

MM.  Grandeau  and  Kramer  of  Zurich  describe  the  pro- 
cess of  condensation  as  follows  : — 

On  its  arrival  at  the  manufactory,  the  milk  is  immediately 
poured  into  a  reservoir  provided  with  a  silken  sieve,  which 
filters  it  and  retains  all  accidental  impurities.  This  reservoir 
forms  at  the  same  time  the  scales  of  the  weighing  bridge  in 
which  everything  is  weighed  on  arrival.  The  milk  flows  through 
a  plug  raised  after  each  weighing,  into  large  boilers  of  copper, 
heated  to  .S5°0.  by  steam  ;  one-eight  K.  of  its  weight  of  sugar- 
candy  is  then  added  to  it.  As  soon  as  the  sugar  is  dissolved, 
the  liquid  runs  automatically  into  emptv  boilers,  in  which  it 
undergoes  condensation  at  a  temperature  of  52°C.  under  a 
depression  of  about  10  centimetres  (4  inches)  of  mercury. 
Under  these  conditions  the  milk  boils  without  its  consti- 
tutive elements  (fat,  caseine,  etc.).  undergoing  the  slightest 
change.  In  the  space  of  three  hours  each  boiler  reduces  to 
one-third  of  its  original  quantity,  by  elimination  of  the 
water,  70  or  80  hundred-weight  of  sugared  milk.  From  the 
condensation  toilers,  the  liquid,  now  of  the  consistency  of 
a  fluid  syrup,  flows  into  large  cylinders  which  keep  plung- 
ing into  water  constantly  renewed,  where  it  rapidly  cools, 
owing  to  the  automatic  agitation  of  the  vessels,  and  of  the 
liquid  itself.  As  soon  as  it  is  cold  the  milk  rises  by  machin- 
ery through  a  passage  into  the  workshop,  where  it  is 
distributed  into  metallic  boxes,  which  are  immediately  seal- 
ed and  are  ready  for  consumption.  Each  of  the  vessels 
used  in  carrying  the  milk  to  the  works  is  at  first  washed 
with  water,  viirorously  scrubbed  inside,  and  finally  cleaned 
with  steam  before  beins;  returned  to  the  supulier. 

The  treatment  of  67,00o  litres  a  day,  the  preparation  and 
filling  of  from  tO  to  50,0iH)  tins  of  condensed  milk,  and  the 
daily  sending  away  of  these  enormous  supplies,  are  only 
possible  with  the  aid  of  machinery.  From  the  cutting  out 
of  the  sheets  of  tin  used  for  making  the  hoxes  to  the  nail- 
ing down  of  the  dealwood  packing  cases  which  carry  them 
awav,  everything  is  done  by  machinery,  and  a  single  clever 
workman  can  solder  up  4,000  tins  in  his'  day's  work  of  10 
hours,  at  tlie  rate  of  40(i  the  hour, 

A.   A. 


*  A  litre— slightly  over  1  seer— about  2J  pints. 
tAlxjut  lib.  lOoz.  * 


NOTES  FROM  HOME. 
{From,  our  own  Correspondent.) 

At  a  meeting  of  the  Society  of  Engineers  on  Monday  last 
a  paper  was  read  on  Bridge  Floors ;  their  design,  weight 
and  cost  by  E.  Olander,  in  which  the  author  first  described 
floorways  based  on  cross-jjirder  construction  and  proceeded 
to  consider  the  modern  floors  of  corrugated  or  trough  con- 
struction. Of  this  ten  different  sections  were  compared  by 
bringing  them  all  to  one  depth,  and  as  nearly  as  possible  to 
one  uniform  weight  per  square  foot  and  then  analysing 
their  strengths.  A  description  wag  also  given  of  tests 
applied  to  some  of  these  floorings.  The  paper  was  admir- 
ably illustrated  and  is  a  comprehensive  treatise  on  the 
subject  forming  a  reference  that  must  add  greatly  to  the 
value  of  the  Society's  Transactions. 

There  is  interesting  matter  to  Indian  readers  in  the  last 
issue  of  the  Journal  of  the  .'>ociety  of  Arts,  which  contains  in 
the  proceedings  of  the  Indian  section  a  paper  by  Mr.  Hallett 
on  "New  Markets  and  Extension  of  Railways  in  India,  "  and 
the  Foreign  and  Colonial  section  a  paper  on  the  "  Indian 
and  Colonial  Exhibition"  by  Sir  Cunliffe  Owen.  In  the  latter 
reference  is  made  to  the  great  share  that  India  took  towards 
its  success  in  sending  magnificent  collections,  which  were 
contributed  by  their  Highnesses  the  Princes  of  India,  to 
whose  generosity  and  hearty  co-operation  the  Indian  section 
owed  some  of  its  most  attractive  features.  In  reference  to 
the  subject-matter  of  the  former  paper  it  may  not  be  out  of 
place  to  note  that  the  commercial  papers  speak  of  the  recent 
issue  of  three  millions  capital  for  the  Bengal-Nagpur  Railway 
by  Messrs.  Rothschild,  as  a  success  and  deservedly  so  ;  that 
there  is  room  for  the  profitable  employment  of  a  hundred  mil- 
lions in  Railways  in  India  and  Burmah  ;  that  Manchester  is 
far  more  deeply  interested  in  the  creation  of  new  railways  in 
India  than  such  wild  schemes  as  the  Manchester  Ship  Canal  ; 
and  that  the  modest  demand  of  Messrs.  Rothschild  will 
probably  develop  into  further  demands  of  ten  times  the 
present  amount. 

A  two-page  illustration  is  given  in  Engineer  showini^ 
the  Locomotive  History  of  the  South-Western  Railway 
between  1851  and  the  present  time,  commencing  with 
Mr.  Gooch's  engine  built  in  1851,  and  finishing  with  Mr. 
Adams'  expresses  of  1880  and  1883.  The  traffic  on  this 
line  is  heavy  and  the  engines  of  Mr.  Adams  have  complied 
satisfactorily  with  all  the  demands  made  upon  them,  they 
are  specially  remarkable  for  their  great  strength  of  parts, 
resulting  in  a  minimum  of  repairs.  This  Railway  has  adopt- 
ed, under  the  advice  of  Mr.  Adams,  Locomotive  Superinten- 
dent, an  improved  form  of  Mansell's  wood  wheels,  which  is 
illustrated,  and  a  specification  of  which  is  found  in  the 
Roilway  Engineer  of  this  month   (March). 

A  most  exhaustive  and  valuable  work  entitled  "  A  Compre- 
hensive Reference  Book  of  Practical  Minin>j:  "  has  just  been 
issued  by  W.  Wardle,  a  well-known  Mining  Ens;ineer  and 
Colliery  Manager.  The  work  is  elaborately  illustrated  through- 
out and  contains  a  vast  amount  of  practical  information 
respecting  coal  mines,  and  it  commends  itself  to  those  of 
your  readers  who  have  the  management  of  collieries,  and 
those  who  are  being  educated  for  the  same  position  as  a  most 
valuable  work  of  reference  on  all  matters  that  are  likely  to 
arise  in  connection  with  the  safe,  economical  and  scientific 
working  of  coal  mines. 

General  Hutchinson's  report  on  the  collision  which  occurred 
at  Carlisle  on  the  21st  December  last  has  just  been  issued. 
It  says  : — The  collision  was  undoubtedly  caused  by  the  action 
of  the  vacuum  brake  having  been  stopped.  The  advantage 
of  the  automatic  brake  arrangement  advocated  by  the  Board 
of  Trade  over  that  now  in  use  on  the  London  and  North- 
western Railway  is  also  made  manifest,  for  had  the  automa- 
tic arraiiL'ement  applied  to  the  whole  of  the  mail  train  instead 
of  only  three  brake  vans,  and  had  it  been  applicable  to  either 
one  of  the  three  guards,  the  train  might  easily  have  been 
stopped  at  the  proper  place  when  the  driver  found  that  the 
vacuum  brake  would  not  work  and  gave  the  brake  whistles. 

Apropos  of  brakes,  the  Raihvuy  Engineer  of  this  month 
(March)  gives  an  account  of  trials  with  a  brake  recently 
introduced  by  Messrs.  Ransome  and  Rapier,  the  well-known 
firm  of  Engineers  at  Ipswich,  made  on  the  Hadleigh  Branch  on 
the  Great  Eastern  line.  This  brake  is  actuated  by  the  action  of 
gravity  that  its  normal  state  is  "  brake  on,"  compressed  air 
vacuum  steam  or  other  fluids  being  used  to  take  off  or  control 
the  brakes. 

The    Engineer   gives     some    farther    illustrations    of  the 
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■works  of  the  Forth  Bridge.  In  this  case  a  perspective 
view  is  given  of  one  of  the  rivetting  cages  in  which  the 
vertical  girder  is  shown  which  carries  one  part  of  the 
rivetting  apparatus,  while  the  other  part  of  the  rivetting 
machine  is  attached  to  the  pivotted  girder  in  the  centre. 

Newcastle  E.\hibition  is  now  nearly  completed.  Progress 
is  being  rapidly  made  with  the  old  'Tyne  Bridge,  and"  the 
houses  and  shops  that  are  to  be  placed  upon  it  will  probably 
be  commenced  at  once.  A  coal  mine  is  to  be  a  feature  at  this 
Exhibition. 


REPORT  ON  THE  AURIFEROUS   TRACTS, 

MYSORE. 

(Continued  from  page  82.) 

HoLGKRR  Field. 
The  rock  of   the  country   is   sedimentary,  metamorphic  or 
transition  rock  with  a    dip  to    the    East   of     62°.     The  strike 
of  the  whole  country  is  16°  East  of  North.      I  commenced  work 
about  2  miles  to  the  South  of   Holgere  and  prospected  the  coun- 
try for  about  2  miles  East  and  West,  where  I  found  gold.  There 
is  also  an  old  working   done  by  the  ancients  at  this  point,  and 
I  have    reason    to  believe  old  workings  continue  to  the  South. 
Theauriferous  zone  or  belt  is  here  about  i  mile  wide  and  flank- 
ed on  the  East  and     West  by   mica  schist,  the  whole  breadth 
being    about    2    miles.     The    mica    schist    carries     liut    very 
little    gold,    the   main    or  richer  portion  of  the  country  being 
micaceous    trap,  with    the    auriferous    quartz     lodes    running 
parallel  with    the    strike    of  the    country,    viz,    16°    East    of 
North.      About  one  mile  North  of  the  point  first  investio-ated 
there  is  a  very  large  old    working'   with    several    small    ones. 
This  large  old  working  must  have  been  carried  to  a  very  great 
depth  by  the  ancients,  and  no  doubt  a  very  considerable  quan- 
tity of  gold  must  have  been  obtained  V)y  them.      Some  of  the 
quartz  which  I  tested,  not  from  the   old    working,    but   from 
cross-cut   trenches  recently    excavated    by    Mr.     Blamy  and 
pafty,  T  found  what  the  miner  would  call  a  fair  show  of  gold. 
Again,  a  little  to  the  North-West  in  some  watercourses,  which 
I    examined.    1   found    a   very   fair    show    of    gold — in    fact, 
what  miyht  be  called  a  very  good   prospect.     On  going  North 
I  found  gold  in  a  few    places  and    one    shallow    old  working. 
About  a  mile  and  a  half  from    the  large   old    working    to   the 
North,    the    mica   schist    slate    is   intruded   upon    by    talcose 
schist  slate,  and  a  cross  course  running   45°     East   of  North, 
here  cutting  ofl  the  gold  until  the  Kabani  River  is  crossed  to 
the  North.     This  cross  course    passes   through  the  bed  of  the 
Kabani  about  half  a  mile  to  the  North  of  the  bridge  at  Nan- 
jangud  at  a  small    Hindu  temple  and   continues    in    the  same 
bearing  for   about   2   miles.     I   examined  the   country  most 
carefully  from   this  cross  course  to  the   South    bank  of  the 
river  without   finding  a  trace  of  gold.     I  also  examined  the 
country  commencing  three  miles  West  of  Debur  and  continu- 
ing my  investigation  as  far   as  Nanjangud    without  finding  a 
colour   of  gold.     I  investigated  the  country  10  miles  South''of 
Mysore  to  the  West  of  the  public  road  along  the   banks  of  a 
small  stream  that   runs  a  little  to  the  North  of  the  village  of 
the  Kadkole  where  I  found  gold  in  the  first  test,  and  continued 
the  examination  for  about  3    miles  to    the  West.     In   almost 
every  test  I  found  gold.     The  tests  were  not  made  in  the    bed 
of  the  river  nor  in  the  deposits  of  the   river,   but   from    the 
high   ground,   and   principally  from    where  the  country  rock 
was    laid    bare   at    various    distances    from    the  stream,  beinf 
most  careful  that  there  was  no  chance  of  the  gold   being  carri- 
ed by  storm-floods  and  deposited  where  found.     The  formation 
here  diflfers  considerably  from  that  on  the  South    bank  of  the 
Kabani  where  gold  was  found.     The  rock  here  is  schist  highly 
laminated  with   thick  veins   of  quartz   running  parallel   with 
the  slate,    also  small    trap  dykes  running   in  the  direction  of 
the  strike  of  the  country,  the  whole  having  an  overlay  of  lime 
kunkur  which  in  several  places  fills  the  joints  of  the  slate  rock. 
The  trap  here  carries  a  very  large  quantity  of  iron  and   is  in  a 
high  state  of  decomposition.    The  quartz  is  very  granular  and 
in  places   felspathic  and  is  also  in   a   state  of  decomposition. 
1  found  no  well  defined  reefs  of  quartz  here,  as   I  have    done 
to  the  South  of  the  Kabani.     The  strike  of  the  country   here 
is  50°  East  of  North  or  10°  more  to  the  North  than  that  on 
the  South  side  of  the  river. 

I  continued  my  investigation  to  the  East  of  the  public 
road  from  Mysore  to  Nanjangud  at  Kadkole  along  the  North 
bank  of  Yenne  hole,  where  I  found  gold  about  one  mile  from 
the  road,  but  in  very  small  quantity.  I  continued  my  inves- 
tigation still  farther  East  to  the  low  range  of  hills  to  the  East 


of  Ayarhalli,  taking  to  the  North  on  to  Ranganad.ipuram  and 
crossed  the  Cauvery  River  on    to  Bannur.     Mr.  Mursh  joined 
us  on  the  5th  May  1886   at  Ranganadapuram.     We    proceed- 
ed from  Bannur  along  the  North  bank  of  the  Cauvery  investi- 
gating the  hills  lying  to  the  North  as  far  as   the  Railway  near 
tlie  one  tree  hill.     Gold  was  only    found    by  us  to   the    East 
of    Kambarayanbetta,    and     that    only    a    trace.     We    made 
several     tests  through    this   range    of     hills,     but    were    not 
successful  in  finding  the   precious    metal.     The  above    portion 
of  the  country    travelled     over  liy  us  is   micaceous  hornblende 
gneiss,  with,  as  far    as  I   can  judg<',  an   underlay   of  granite. 
Large  quantities  of  iron  ore  are    to   be    found    in   this    ra'nge. 
'The  dip  and  strike    of   the    country  is    the  same    as    that  de- 
scribed above.     Many  outcrops  of  granite   running  into  ranges 
parallel  with  the  strike  of  the  country   are  to  be  tound    North 
and  South  from  Chamandi  hill,  which  we  visited  on  our  return 
journey    through     Nanjangud    to    Ohamarajiiagar      We  com- 
menced our  investigatuni    to    the    East  of    Ivavalandi    upon  a 
range  of  liills  about  one  mile   from  the  village,    and    found    in 
all  our  tests  no  other  mineral  but  iron.     This   range  is   of    the 
same  formation    a.';    that    North    and    South   of  the   Cauvery. 
Some  v(>ry  tine  hornblende  is  to  be    found   here  and    there  in 
these  rocks,  also  felspar  of  various    shades,    both    being   of   no 
intrinsic    value.     We    examined    the    hills    to   the    East    of 
Badana>,'uppe    and    found  them    to    be   granite.     Hornblende 
and    fe..spar  also    occur    here.     Small    dykes   of  felspar  and 
hornblende  schist  run  parallel  with  the    strike  of  the  country. 
Iron  sand  in    abundance    is  also    found    hero.      We  then  pro- 
ceeded to  Chaniarajnagar,    where    we  met  the  Amildar.     He 
gave  us  information  about  some  old   iron   working's   at  Kallur 
and    Dodgaudaiipalya,  which  lies   to  the  Soiith-East    about  15 
miles  from    Cliamarajiiagar  on    the  Hasanur  road.     These  old 
workings  were  reported  some    few  years  ago    as  being  exceed- 
ingly rich  in  gold,  which  induced  a  friend    of    mine   and    my 
self  to  visit  the   place,    which    we    found    to  contain  no  gold, 
but  large  quantities  of    iron  ore,    which    had    been  excavated 
during  the  time  of    Hyder   Ali.     The  old  pits  are  very  much 
tilled  in,  as  large  quantities  of  debris  are  carried  down  annual- 
ly by  the  storm  water   from  the   Annamale    Range.     The  for- 
mation here  is  hornblende    and  gneiss  with    very    heavy    out- 
crops of  granite.     A  second   investigation  of  this  place  would 
be  a  waste  of  time,  and    I  deemed    it   expedient    to    push    my 
way  on  as  rapidly  as    possible    through    Gundlupet  and  a  por- 
tion of  He).'gaddevankote    Taluk  to    Hunsur.     Magnetic  iron 
ore  occurs  6  miles  to  the    South-East  of  Gundlupet.     This  we 
did  not     visit,  as  this  quality  of   ore  can  be  found  almost  over 
the  whole  of  Mysore.     The   iron   workings    at    Lankipur  had 
been  visited  by  me  before,  and  as  the  object  of    this  Party    is 
only  to  report  upon  the  more  precious    metals,    I  did  not  visit 
Lankipur.    We   proceeded  North-West  from  Hampapur  about 
6  miles  to    the   village    of  Sonnahalli    in  the    Hunsur    Taluk. 
Here  old  gold  workings  were    known  to    exist   by  the  natives. 
We    received    our   tirst   information     from    the   Amildar  of 
Nanjangud  about  the  existence  of  old  workings  near  Karimud- 
denahalli.     Mr.    Marsh  also  knew  some  of  these  old  workings, 
as  he  had  visited  them    professionally   on   the  part  of  Messrs, 
Wilson  and  Co. 

The  country  rock  here  is  chloride  schist,  one  of  the  most 
favourable  gold-bearing  formations  in  Southern  India.  This 
formation  extends  to  the  South,  but  for  what  distance  I  can- 
not tell,  and  runs  North  as  far  as  Dharmapura,  where  the 
country  is  thrown  from  the  strike  of  18°  to  the  West  of 
North  to  45°  East  of  North  or  a  throw  of  63°  to  the  East. 
This  occurs  through  a  granite  band  running  from  the  Hunsur 
direction  on  to  Chamandi.  the  granite  outcrop  showing  itself 
strongly  to  the  North  of  Gagenahalli. 


STRAY  JOTTINGS. 


(From  an  Occasional  Correspondent.) 

Tub  enthusiasm  in  connection  with  the  Queen's  .Jubilee  is  still 
spreading,  the  various  cities  and  towns  throughout  the  kingdom 
vieing  with  each  other  to  express  their  loyalty  in  various  ways, 
aud  notably  in  meetings  of  influential  citizens  to  take  action  in 
assisting  the  establishment  of  the  proposed  Imperial  Institute 
in  London.  Whatever  may  be  carried  out  in  the  way  of  facilitating 
a  more  complete  union  and  federation  of  the  Mother  Country 
with  other  parts  of  the  Empire  is  to  be  heartily  welcomed. 

The  changes  which  were  lately  introduced  into  the  Atlantic 
Postal  Service  have  brought  out  the  steaming  qualities  of  the  vari- 
ous "liners"  which  ply  to  America.  The  last  and  most  startling 
item  as  regards  speed  being  that  the  Etruria  one  of  the  famous 
Cunard  line  made  the  passage  from  Liverpool  to  New  York  in 
6  days  19  hours. 
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The  Spanish  Government  iippe.ir  to  bfi  bestirring  tlieniselves  in 
the  way  of  war  ships.  Recently  the  e.xtraordinaiy  rapid  run  across 
the  Bay  of  Biscay  by  a  new  Spanisli  t()r[)edo  boat  built  by 
Messrs.  .T.  G.  Tlionison,  Gla^^ijow,  was  noticpd,  and  now  there  has 
been  laUMcheii  from  the  yard  of  tlie  same  firm  at  Clydebank  an 
armoured  cruiser  for  the  same  (ioveriiment.  This  vessel  to  be 
named  the  Reina  Ilegeate  is  330  feet  long,  displacement  .0,600 
tons,  bniltof  steel  ;  she  has  as  many  as  156  water  ti'^ht  compart- 
ments. Tiie  engines  are  horizontal  acting  with  triple  expansion 
driving  twin  screws.  The  armament  is  heavy,  consisting  of  four 
21  ton  guns  with  smaller  pieces,  torpedo  apparatus,  &c.  The 
jruarauteed   speed  is  20i  knots. 

The  first  110  gun  for  H.  M.  .S.  Benhow  has  just  been  successfully 
tested  at  Woolwich  Arsenal.  The  projectile  is  l,80011is.  weight  ;  bore 
of  gun  16^  inches.  Charges  of  600  and  8501bs  of  powder  were  used 
(living  a  muzzle  velocity  of  from  1699  to  2078ft.  The  length  of 
the  gun  is  about  43  feet. 

Submarine  torpedo  boats  are  being  devised  apparently,  from  the 
experiments,  with  a  considerable  measure  of  success.  So  that 
shortly  a  new  and  dread  eneii'V  will  be  found  in  tliese  fish-like 
structures. 

The  Institution  of  Mechanical  Engineers  have  been  busy  dis- 
cussing the  econiomy  of  steam,  and  the  advantages  of  triple  and 
quadruple  system  of  expansion  have  been  thoroughly  investigat- 
ed. Pressures  rising  up  to  150  and  200lbs  are  discussed  as  likely  to 
be  common — the  use  of  steel  in  boiler  shells  and  corrucated  flues 
enabling  the  Engineer  to  gain  these  desired  extremes  of  pressure. 
The  rates  of  the  capacity  of  the  three  cylinders  was  <iiscussed. 
Some  speakers  suggesting  l,2i.  and  "A,  others  that  the  diameters 
should  be  as  ?.,b,  and  8.  Forced  draught  in  boilers  was  also  discuss- 
ed, some  thinking  that  the  next  important  improvement  would  be 
in  tliis  direction. 

The  question  of  the  lieating  of  American  passenger  cars  has 
engaged  some  attention  of  late  on  account  of  the  lamentable  catas- 
trophes which  frequently  happen,  due  to  cars  taking  fire  after  an 
accident.  It  seems  singular  that  both  at  Home  and  in  America 
wood  should  still  be  so  much  used  in  the  structure  of  railway 
carriages  ;  one  would  think  that  thin  steel  plates,  corrugated  if 
necessary,  might  be  largely  employed  for  such  purposes. 

A  new  pair  of  compound  tandem  engines  have  just  been 
set  to  work  at  Messrs.  Coats'  new  thread  mills  in  Paisley, 
The  high  and  \on  pressure  cylinders  are  30  inches  and  50 
inches  respectively.  The  fly  wheel  weighs  120  tons,  is  35  feet  dia- 
meter, and  is  grooved  for  40.— |  inch  ropes,  and  will  make  about  50 
revolutions  per  minute.  The  indicated  horse  power  is  about  2000. 

Centrifugal  pumps  are  most  valuable  appliances  for  lifting 
water  and  are  largely  used  in  dock  works  and  drainage 
operations.  They  first  were  brought  forward  in  1851.  This  form  of 
pump  readily  adapts  itself  to  varying  lifts. The  suction  of  the  rapidly 
rotating  fan  causes  or  tends  to  cause  a  partial  vacuum  in  the 
casing  to  which  the  water  rises  and  is  then  ejected.  There  appears 
to  be  a  good  ded  of  variation  in  the  action  of  these  pumps  as  no 
satisfactory  rules  showing  the  relation  of  power  expended  to  work 
done  seem  as  yet  to  be  formulated. 

Earthquake  shocks  have  been  felt  along  the  Mediterranean  Sea- 
board from  Home  to  Marseilles.  The  direction  of  the  wave  appears 
to  have  been  from  east  to  west.  Great  damage  has  been  done  and 
several  hundreds  of  lives  lost  besides  a  large  number  of  persons 
wounded.  It  is  supposed  that  earthquake  shocks  originate  from  a 
central  point,  the  area  of  disturbance  varying  with  the  extent  to 
which  the  earth  waves  are  propagated 

The  floating  out  of  last  girder  of  the  Tay  Bridge  has  now  been 
successfully  accomplished.  These  large  girders,  varying  from  145 
feet  to  300  feet,  have  been  mainly  placed  in  position  by  hydraulic 
power.  The  process  was  to  float  them  out  from  the  shore  where 
they  were  built  on  pontoons  specially  designed  for  the  purpose, 
and  after  being  brouglit  into  position  they  were  raised  to  their 
proper  level  by  hydraulic  pressure. 

This  application  of  the  use  of  hydraulic  power  is  not  new  as 
llooert  8te[)hen.son  used  it  to  raise  the  great  tubes  of  the  Britan- 
nia Bridge,  which  spans  the  Menai  Straits  in  Wiiles.  The  spans 
varied  from  300  to  460  feet — brick  building  being  executed  below 
them  as  they  advanced  upwards.  Mr.  Wm.  Arrol,  who  is  erecting 
both  the  Tay  ami  Forth  Bridges,  uses  hydraulic  power  very 
freely  to  assist  and  reduce  manual  labour,  the  excavation  of  the 
stiff  material  iu  the  foundation  of  the  caisson  for  the  Forth 
Bridge  having  been  done  mainly  by  a  hydraulic  spade  in- 
vented by  Mr.  Arrol.  In  these  applications  and  many  others 
Mr.  Arrol  has  shown  himself  a  man  of  great  fertility  of  invention 
and  resource. 

Tlie  new  Tay  Viaduct  is  expected  to]be  opened  for  railway  traftio 
in  May  or  June  this  year. 

The  Forth  Bridge  works  are  proceeding  satisfactorily.  The  vari- 
ous tubular  struts  and  ties  constituting  the  lower  parts  of  the 
great  cantilevers  are  now  appearing  and  ri.se  to  a  considerable 
height.  It  will  be  a  eou|)le  of  years  at  least,  however,  before  the 
work  is  finished. 

In  reference  to  this  great  undertaking,  Mr.  Raker,  C.  E.,  one 
of  the  Engineers  for  the  Bridge,  at  a  recent  lecture  said  tliere  were 
3500  men  employed,  .30  tugs,  barges, Otc,  60  steam  cranes,  .50 
liydraulic  cranes,  100  hydraulic  jacks,  100  steam  drilling  machines, 
48  steam  engines,  3.50  hydraulic  rivetters,  besides  other  machine 
tools  and  appliances  at  work  on  it. 

Tlie  old  system  of  rope    haulage   has    been    much  developed  of 


late  3'ears,  notably  in  America,  where  in  several  of  the  large 
cities  the  cable  car  system  has  been  for  some  years  in  operation. 
A  sub-way  worked  on  this  principle  is  at  present  [U'oposed  to  be 
constructed  in  Glasgow.  It  appears  that  where  the  traffic  is 
heavy  such  cable  system  is  economical,  the  wear  on  the  rope 
however  is  great,  reneivals  requiring  to  be  made  about  annually. 


COLOMBO   HARBOUR  WORKS,  CEYLON. 

By  John  Kyle,  M.  In.st.  C.  E. 

(Continued  from  page  1 5o.) 

Proffresa   of    the.   work. — The   amount   of    work    accomplished   each 
season,  up  to  1882-83,  is  shown  in  the  following  table  : — 


Season. 


1876-77 

1877-78 

1878-79 

1879-80 
1880-81 
1881-82 
1882-83 


Totals 


Working 
Days. 


Number. 
123 
].34i 
23 
1984 
88S 
1394 
1.3()j 

129S 
118 


l,085i 


Blocks  set. 


Sea  Wall. 


Number. 
617 
923 
107 

822 

1,953 
2,  .340 
1,907 


1,669 


Harbour 
Wall. 


Number, 
iil 
491 
355 


987 


Length  of 
Wall. 


Feet. 
375 
556 
74 
680* 
458 
434* 
946 
9524 
787i 


t,H9i 


In  April  1878,  an  unusually  heavy  south-west  monsoon  set  in,  and 
swept  away  a  14-ton  ))lock  from  the  second  upper  course  of  the  scar 
end  ;  increasing  iu  strength  in  July,  the  sea  drove  in  the  scar  end  of  the 
sea-wall,  which  was  700  feet  in  advance  of  the  harbour-wall,  to  the 
extent  of  15  inches,  pivoting  on  a  point  150  feet  landwards,  and 
lowered  tlie  end  12  inches,  diminishing  to  nothing  450  feet  in' 
Accordingly,  to  avoid  damage,  the  extension  of  the  sea-wall  was 
stopped  till  the  harbour-wall  was  brought  up  to  it.  During 
the  sea.son  1879-80,  the  harl)our-wall  progressed  very  slowly,  owing 
to  large  quantities  of  sand  having  been  washed  on  to  the  found- 
ations by  the  south -w-est  monsoon  of  1879,  which  had  to  be  re- 
moved by  divers.  For  instance,  iu  November  and  December  1879, 
only  foiu'  sloping  sections  of  tlie  harbour-wall  were  set ;  whereas 
twenty-four  sections  of  the  sea-wall,  having  double  the  width,  were 
set  in  the  same  time. 

In  the  eighth  season,  1883-84,  with  one  hundred  and  ninety-five 
working-ilays,  the  pierhead  up  to  quay-level,  the  lighthouse  tower, 
the  landing-pier,  and  the  apron  of  ctmcrete  bags  on  the  berm,  were 
completed,  comprising  0,922  cubic  yards  of  ooncrete-in-mass,  and  tlu-ee 
hundred  and  fifty-three  3-ton,  and  nine  hundred  and  twenty-eight  7-ton 
blocks  altogether. 

The  work  was  finished  in  the  season  1884-85,  comprising  the  com- 
pletion of  the  pier-head  and  the  lighthouse  fittings,  and  also  the 
eoncrete-in-mass  capping  from  the  jiier-hcad  to  the  shore,  containing 
15^000  cubic  yards. 

Scttlcmenf,. — The  amount  of  subsidence  which  took  place  during  each 
south-west  monsoon  was  carefully  measured.  The  maximum  settlement 
along  the  centre  line  was  2  inches,  and  the  average  1 J  inch.  In  1877, 
there  was  a  settlement  of  IS  inches  on  the  se.aside  ;  and  during  the 
monsoon  of  1884,  a  maximum  settlement  of  4  inches  occurred  between 
490  and  500  feet  from  the  shore. 

I)red(jin(;,  Reclam.\tion,  Moorings,  &c. 

Drpjlijlnq. — The  position  of  the  854  acres  in  the  harbour,  to  be 
dredged  to  a  depth  of  26  feet  at  low-water,  is  shown  by  a  dot- 
ted line  on  Fig.  1  ;  the  amount  to  be  dredged  was  887,459  cubic 
yards,  of  which  678,459  cubic  yards  had  been  completed  up  to  1884. 
The  sheltered  water-area  in  the  harbour  is  502  acres  at  low-water,  .329 
acres  with  a  depth  of  18  feet  and  upwards,  242i  acres  of  26  feet  and 
over,  and  90J  acres  of  30  feet  and  more.  A  single  ordinary  bucket- 
dredger,  of  75  nominal  H. -P.,  was  employed,  capable  of  dredging  in 
29  feet  of  water.  The  dredgings  from  the  harbour  were  conveyed  4 
miles  out  to  sea,  and  dropped  in  15  fathoms  of  water  by  a  hopper- 
barge  carrying  500  tons,  and  making  three  trips  a  day  in  full  work, 
or  on  the  average  two  and  a  half  trips.  The  barge  cost  £11, ,3.3.3 
delivered  at  Colombo.  An  auxiliary  barge  took  its  place  whilst  absent 
on  its  trips,  and  carried  away  three   cargoes   of  75   culiic  yarfls  each. 

lieclnnui/ion. — A  rublde  mound,  9  feet  wide  at  the  to]),  and  averaging 
.37  feet  in  width  at  the  base,  andl4  feet  in  height,  extends  2,600  feet 
along  the  southern  shore-line  of  the  liarljour,  reclaiming  an  area  of 
20  acres,  which  was  filled  up  with  harbour-dredgings  (Plate  2,  Fig.  1) 
A  backing  of  cabook,  6  feet  in  width,  was  deposited  behind  the 
mound ;  and  the  cjuay-level  was  completed  with  a  12-inoh  layer  of 
cabook,  5  feet  above  low-water.  The  dredged  sand  was  brought  to 
the  landing-stage  in  two  trains  of  five  barges,  containing  20  tons 
each,  towed  by  a  steam-tug.  The  total  quantities  of  material  used 
were  51,475  tons  of  rubble  and  290,641  cubic  yards  of  cabook  and 
dredgings,  at  a  cost  of  £45,. 344. 

Moorim/s. — Four  tiers  of  six  buoys  each  were  fixed  parallel 
to  the  breakwater  Fig.  1.  The  first  tier  is  300  feet  from  the  pier- 
wall  ;  and  the  buoys  are  (iOO  feet  apart  eacii  way.t  Twenty-five  steamers 
of  the   largest    class   can  moor   in    depth  of    from   26   to  40     feet   of 


'I'liese  lengths  of  harbour-w.ill  do  not  form  p.irt  of  the  tot-il  length, 
t  The  .\uthor  adopted  the  foMowng  method  fur  sinkinK  the  collar  of  the  screws.  A 
cylinder,  5  feet  in  diameter  and  6  feet  high,  was  lowered  from  a  ijarge  fitted  with  suit- 
able Kciring,  and  it  was  sunk  i>y  divers  removing  the  sand  from  insi,ie.  'J'he  screw  and 
collar  were  then  lowered  into  the  cylinder,  and  screwed  into  the  bottom  to  the  full 
depth  ;  after  which  the  cylinder  was  removed. 
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water :  whilst  there  is  space  at  low-water  for  a  great  iramter  of 
vessels  tlrawiii>;  from  6  to  2(5  feet.  A  vessel  entering  the  harbour  at 
night  steei-s  into  the  line  of  the  fairway  lights,  where  a  passage  of 
600  feet  is  kept  open  for  convenience  in  bertliing.  The  cost  of  the 
mt)orings  was  f7.411. 

Kfrenueoflheffarhoiir.—The  collection  of  revenue  from  the  new 
harbour  began  with  1SS3  ;  iluring  the  two  years  18SS  and  1S84  it 
amounted  to  Rs.  4,11,318  ami  Rs.  4,08,566,  eijuivalent  to  about 
£34,276  and  £34,047   i-espectively. 

Manaqtiiifnt  oj  Works. — The  whole  of  the  drawings  from  which  the 
works  have  l)een  executed,  including  the  contract  drawings  for  the 
special  plant  and  niiu^hinery,  were  prepared  by  the  Engineer-in-Chief, 
Sir  John  Coo<le;  and  the  works  were  carried  out  by  the  Author,  who 
hiA  the  charge  and  management  of  their  execution,  ivs  Resident 
Kngineer,  from  the  commencement,  Mr.  Charles  (Jood,  Assoc.  M. 
Inst.  C.  E.,  licing  the  Assistiint  Engineer.  The  special  plant  and 
machinery  were  constructed,  and  their  working  was  thorough! v  tested 
before  leaving  Euglanil,  under  the  superintendence  of  Mr.  William 
Matthews,  M.  Inst.  C.  E. 
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PUBLIC  AVORKS  DEPARTMENT. 
India,  April  9, 1887. 

Major  V.  Firebrace,  r.e.,  SnperinteiHliiig  Engineer,  l.<t  class 
tenip<irary  raiik,  and  officiating  Consulting  Engineer  for  Railwaj-s, 
Bombay,  is  confirmed  in  that  appointment,  with  effect  from  the 
)9th  February  1887. 

Colonel  A.  J.  Filgate,  R.R.,  Acconntant-General,  Public  Works 
Department,  and  Deputy  Secretary  to  the  Government  of  India 
in  the  Public  Woiks  Department,  i.s  granf«<l  special  leave  for  six 
months,  with  effect  from  the  24th  May  18»7,  or  such  subsequent 
date  as  he  may  avail  himcelf  of  it. 

Lieutenant  William  John  Bythell,  ii.B..  is  ajjpointed  to  the 
Public  Works  Department  as  an  A.ssi8tant  Engineer,  2ml  grade, 
and  posted  to  State  Railways,  his  services  being  placed  at  the 
disposal  of  the  Director-General  of  RailwavR. 


Mr.  H.  O.  Walling,  Assistant  Engineer,  temporarily  attached 
to  the  Office  of  the  Superintending  Engineer,  Frontier  Road 
Circle,  is  i-e-transferred  to  tlie  4th  Division,  Frontier  Road,  with 
effect  from  1st  April  1887. 

Director-General  of  liailways. 

Mr.  W.  Monies,  Assistant  Engineer.  1st  grade,  has  been  grant- 
ed bv  Her  Majesty's  Secretary  of  State  for  Indin,  a  further  ex- 
tension of  leave  on  niedicul  certificate  for  six  niotitlis,  in  continua- 
tion of  that  notilied  in  Director  General  of  Railways'  Notifica- 
tion, dated  Ctli  October  1880. 

The  nndennentioned  officers  are  transferred  in  the  interests 
of  the  public  service,  from  the  Riiilwnys  noted  o|)po.site  their 
names  to  the  Kliwaja-Annan  Railwav  Survey  : — 

Mr.    R.   J.     Woods,   Executive    Engineer,   4th    grade,' 
temporary  rank. 
•   Mr.  li.'l)  Pevcival,  Assistant  Engineer,  1st  grade. 

Mr.  W.  J.  Weightman,  Assistant  Encineer,  1st  grade. 

Honorable  E.  H.  S.    Napier,    Assistant    Engineer,  2nd 
gra<ie. 
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Babu  Labdha  Ram  Sahni,   Assistant  Engineer,    2nd    _ 
grade.  I  jg 

N.-W.  P.  and  Oudh,  April  9,  1887. 

Buildings  and  Roads  Branch. 

Mr.  D.  W.  Aikman,  Assistant  Engineer,  2nd  grade,  Allaha- 
bad Provincial  Division,  is  granted  three  months'  leave,  to  study 
the  Native  Languages,  with  effect  from  the  15th  April  1887,  or 
subsequent  date. 

With  reference  to  Government  of  India,  Notification,  dated 
15th  March  1887,  appointing  him  Special  Superintending  En- 
gineer, Upper  Burniah,  Major  T.  Gracey,  ii.  E.,  made  over  charge 
of  the  Office  of  the  Eiigineer-in-Chief  and  Assistant  Secretary, 
Railway  Bianch,  North-Western  Provinces  and  Oudh,  on  the 
afternoon  of  the  31st  March  1887. 

Irrigation  Branch. 

Mr.  N.  F.  McLeod,  Executive  Engineer.  4tli  grade,  temporary 
rank,  Meerut  Division,  Ganges  Canal,  is  granted  ei^'hteen  months 
furlough  out  of  India,  together  with  the  us\ial  subsidiary  leave. 

Bombay,  April  7, 1887. 

Mr.    C.    T.    Bulks,  B.E.,  M.I.C.E.,  Executive     Engineer   for    Ir- 
rigation, Poona,  is  appointed  to  act  as  E.xecntive  Engineer,    Poona. 
Districts,  in  addition  to  his  own  duties,  during  the  absence  of  Mr. 
Howard  on  privilege  leave,  or  until  further  orders. 
Burmali,  April  2,  1887. 

The  services  of  Mr.  .J.  ilackenzie,  Honorary  Assi.st,iiit  Engineer, 
have  been  temporarily  placed  at  the  disposal  of  the  Marine 
Department  for  employment  in  Upper  Burmah,  with  effect  from 
the  21st  March  1887. 

Mr.  P.  B.  Roberts,  Executive  Engineer,  2nd  grade,  in  charge 
of  the  Taungdwingyi  and  Thazi'-  road,  is  appointed  to  the  charge 
of  the  Taungdwint'vi  division. 

Mr.  F.  Sharp,  Executive  Engineei',  4th  grade,  is  appointed  to 
the  charge  of  the  Minbu  division. 

With  reference  to  Gazette   of  India  Notification,  dated  the  Uitli 
March  1887,  Mr.  F.  Sharp,  Executive  Engineer,  4th  grade,  report- 
ed his  arrival  at  Rangoon  on  the  forenoon  of  the  11th  idem. 
Burmah  State  Railway. 

With  reference  to  Director-General  of  Railways'  Notification, 
dated  the  lOth  instant,  Mr.  E.  F.  Gordon,  Assistant  Engineer,  1st 
grade,  reported  his  arrival  at  Eaiigoon  on  the  forenoon  of  this  date 
and  is  posted  temporarily  to  the  1st  division,  Toungoo-Mandalay 
Extension. 

Mysore,  April  2,  1887. 

Mr.  B.  P.  Raghavalu  Naidu,  Assistant  Engineer,  Shimoga 
Division,  is  granted  one  year's  special  leave,  without  allowances, 
under  Section  134  of  the  Civil  Leave  Code  in  extension  of  the 
leave  sanctioned  in  this  Office  Notification  No.  ."JSS — 62,  dated  Slat 
January  1885. 

The  services  of  Mr.  W.  McHutchin,  Executive  Engineer, Mysore 
State  Railway  Surveys,  having  been  temporarily  placed  at  the 
disposal  of  this  Department,  he  is  posted  to  the  Palace  Division. 

Hyderabad,  April  1, 1887 

Mr.  A.  F.  Higgins,  Executive  Engineer,  2nd  grade,  is,  on  return 
from  privilege  leave,  placed  under  the  orders  of  the  Superintending 
Engineer  for  the  purjiose  of  drawing  up  the  projects  for  the  water- 
supply  of  the  towns  of  Shegao.i  and  of  Akola  in  the  Akola  Dis- 
trict 

Bengal,  April  13, 1887. 
Estahlishment— General. 

Baboo  Baroda  Prosad  Bosii,  Executive  Engineer,  4th  grade, 
sub.  pro  tc/iii.,  lately  attached  to  the  Bajshahye  Division,  is  granted 
sick  leave  for  six  weeks,  in  extension  of  that  granted  in  Bengal 
Government  Notilication  of  the  7th  ultimo. 

Establishment — Irrigation. 

Mr.  C.  W.  Oilling,  Superinteiuling  Engineer,  Class  III  (tem- 
porary rank),  in  charge  of  tlie  Sone  Circle,  is  granted  privilege  leave 
for  three  months,  with  effect  from  the  12th  instant,  or  such  sub- 
sequent date  as  he  may  avail  himself  of  it. 

In  modification  of  Bengal  Government  Notification  of  the  23r(l 
ultimo,  Mr.  C.  E.  Livesay,  Executive  Engineer,  2nd  grade,  Nuddea 
Rivers  Division,  is  granted  privilege  leave  for  one  month,  with 
effect  from  the  15th  May  1887. 
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Sbcipications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Houie 
Department : — 

Dlarch  9,  1887. 
157  of   1886. — Thomas  Russell  Crampton,  of  No.   4,  Victoria  Street. 
in  the  City  of  Westminster,  England,  ,Civil  Engineer 
— For  improvements  in  railway  wheels,  or  wheels  for 
vehicles  runnimj  upon  rails. 
229  of  ISSS- — Dadablioy  Bomanjee  Mistry,  of  Bombay,  Parsi  Inhabi- 
tant, Mechanical  Engineer,  residing  at  No.  8,  Maza- 
gon,  without  the  Fort  of  Bombay. — i^br  improvements 
in  rotary  oil  mills. 
18  of  1887. — William  Bull,  Civil  Engineer,  of  Southboro,  Tunbridge 
Wells,  England,  at  present  residing  in   Allahabad. — 
For  improvements  in  roofmj. 
49  ef  1887. — Morris  Lachman,  residing  at  No.  1810,  Laguna  Street, 
in  the  City  and  County  of  San   Francisco,   and   State 
of  California,  one  of  the  United  States  of  America, 
Merchant. — For     certain     improvements    in    sewiny 
machines. 
60  of  1887. — Alexander  Bernstein,  of  9a,  Commercial  Road,    Pim- 
lico,  in  the  County  of  Middlesex,   England,     Electri- 
cian.— Foi  improvements  in  automatic  electric  cut-onts. 


8EI.ECTEB  ABSTRACTS  OP  RECENT  BRITISH  SPEOmOATIOHS. 

"  Improvements  in  Ppopellers."— No.  541.—^.  p.  Yarrow 
(Yarrow  and  Company),  London,  England.  Application  filed,  13th 
January  1886.    Patent  sealed,  7th  January  1887. 

This  invention  relates  to  an  improvement  in  that  form  of  screw  pro- 
pellers, wherein  the  screw  is  encased  in  a  tube  and  its  propelling  effi- 
ciency augmented  by  means  of  guide  blades  placed  aft  of  the  propeller. 

With  such  propellers  difficulty  is  experienced  in  going  astern,  and 
the  object  of  Mr.  Yarrow's  invention  is  to  overcome  this  difficulty. 

The  screw  blades,  which  are  fixed  to  a  central  boss  on  the  screw 
shaft,  rotate  within  a  circular  casing  projecting  some  little  distance 
both  fore  and  aft  of  the  blades.  Tapered  continuations  of  the  boss  are 
fixed  to  such  fore  and  aft  projecting  parts  of  the  casing  by  means  of 
guide  blades,  which  are  radial  to  the  boss  and  straight  fn  a  fore  and 
aft  direction,  so  that  the  stream  coming  from  the  propeller,  either 
ahead  or  astern,  is  prevented  from  rotating  on  leaving  the  apparatus, 
and  it  is  stated  that  practically  no  efficiency  is  sacrified  in  going  ahead 
while  a  greatly  increased  efficiency  is  obtained  for  moving  astern. 

The  inventor's  firm  are  well-known  aa  makers  of  fast  torpedo  launch- 
es, and  the  drawings  attached  to  the  specification  represent  the  in- 
vention as  applied  to  such  vessels. 

"  Improvements  In  Flushing  Cisterns."— No.  407.— 
<?.  Jenniwjs,  S.  Jennings  <b  J.  Morley,  of  Lambeth,  London,  England, 
Sanitary  Engineers.  Application  filed,  9th  January  1886.  Patent 
sealed,  14th  January  1887. 

The  inventors  are  members  of  a  firm  which  has  gained  a  wide  repu- 
tation for  the  manufacture  of  all  kinds  of  sanitary  engineering  appli- 
ances. Their  present  invention  forms  a  water-closet  flushing-cistern  of 
somewhat  complicated  construction,  but  with  several  apparently  good 
features. 

The  cistern  is  divided  into  three  compartments,  in  one  a  ball  valve 
is  provided  for  supplying  water  to  the  apparatus  from  the  main  or 
other  source  of  supply.  The  water  passes  from  the  first  compartment 
to  the  second,  by  a  passage  through  the  bottom  of  the  former  and  in 
connection  with  this  passage  a  valve  is  provided.  The  second 
compartment  contains  the  maximum  quantity  of  water  to  be  delivered 
by  the  apparatus.  This  compartment  has  in  the  bottom,  a  delivery 
passage  of  large  area,  also  provided  with  a  valve.  Immediately 
beneath  the  second  compartment  is  the  third  compartment,  of  suffi- 
cient capacity  to  contain  water  for  an  after-flow. 


This  third  compartment  has  an  outlet  valve  immediately  beneath 
the  valve  of  the  second  compartment  and  the  lower  valve  has  a 
passage  of  large  area  through  it,  continued  up  to  such  a  height,  thafc 
when  the  valve  is  on  its  seat  the  after-flow  compartment  can  be  filled. 
These  valves  are  all  closed  by  their  own  weight  and  have  rods  Con- 
nected with  levers  adapted  to  l)e  acted  upon  by  tappets  upon  an 
axis.  The  rod  of  the  main  delivery  valve,  or  that  which  allows 
the  water  to  pass  out  from  the  second  compartment,  is  hollow ;  and 
the  rod  of  the  after-flow  valve  passes  up  through  it. 

The  above-mentioned  axis  is  partly  rotated  to  bring  the  ap- 
paiatus  into  action  by  a  pull  wire  or  other  connection,  while  a  counter- 
weight causes  it  to  return.  When  the  axis  is  turned,  by  such  pull 
wire  or  other  connection,  the  tappets  first  permit  the  valves  in  the 
first  and  third  compartments  to  drop  to  their  seats,  so  that  no  more 
water  can  pass  into  the  second  or  main  flushing  compartment  and 
the  after-flow  compartment  is  ready  to  retain  water.  Immediately 
afterwards  tlie  movement  of  the  axis  causes  the  main  flushing 
valve  to  be  opened  and  water  rushes  rapidly  out  of  the  main  com- 
partment. Some  of  the  water  passes  down  by  the  passage  through 
the  after-flow  valve,  and  this  forms  the  main  flushing  supply,  whilst 
the  remainder  of  the  water,  missing  this  passage,  is  retained  in  the 
after-flow  compartment.  On  the  pull  wire  being  released  the  axis 
returns  to  its  original  position,  the  after-flow  valve  then  lifts,  allowing 
the  after-flow  water  to  pass  away,  so  that  this  water  enters  the  closed 
pan,  after  the  pan  valve  is  closed,  and  there  remains.  During  the 
return  of  the  axis  also  the  main  flushing  valve  closes  and  the  valve, 
by  which  the  second  compartment  fills,  opens  and  allows  water  to  pass 
into  it  from  the  first  compartment  to  which  a  further  supply  comes 
from  the  main. 


SELECTED  ABSTRACTS  OF  RECENT  INDIAN  SPEOmOATIONS. 
Motor  Engines  worlced  by  Combustible  Gases  or  Spray.— 

14  (1885). — Gottieh  Daimber.  Relates  to  an  improved  construction 
of  that  class  of  Motor  Engines  worked  by  combustible  gases  or 
petroleum  vapour  or  spray,  wherein  a  combustible  charge  is  only 
introduced  at  every  alternate  instroke  of  the  piston,  the  improve- 
ments being  such  that  the  gaseous  charges  employed  are  of  greater 
volume  and  are  freer  from  products  of  combustion  than  those  of 
engines  hitherto  constructed. 

This  is  eflected  by  introducing  into  the  cylinder  both  before  and 
after  the  admission  of  the  main  charge  of  gaseous  mixture  ad- 
ditional charges  of  either  combustible  mixture  or  of  air,  introduced 
at  every  stroke  by  means  of  a  pump  formed  in  the  working  cylinder 
on  the  side  of  the  piston  opposite  to  that  on  which  the  charge  works. 
By  one  of  these  additional  charges  the  products  of  combustion  are 
at  the  same  time  driven  out  of  the  cylinder.  The  ignition  of  the 
charge  is  prevented  from  taking  place  until  the  crank  is  at  the  dead 
centre,  by  causing  an  explosive  mixture  poorer  in  gas  than  the  cylinder 
charge  to  come  in  contact,  when  compressed  with  a  heated  part  of  the 
admission  passiige,  the  moment  of  ignition  being  regulated  by  varying 
the  proportion  of  gas  in  the  igniting  mixture. 

The  Prevention  of  the  shrinking  of  Flannel  Shirt  Collars 
by  washing.— 100  (1886).— i^oss  Willaume  Hayter.  A  metal  collar 
with  stud  attached,  made  in  various  sizes  from  14  to  19  inches  in  circum- 
ference, and  from  1^  to  2J  inches,  in  width  either  painted,  japanned,  or 
covered  with  leather  or  cloth  of  any  sort.  The  collar  of  the  flannel  shirt 
is  to  be  buttoned  on  to  the  stiff' or  metal  collar  and  secured  in  its  place  by 
the  fixed  stud  which  goes  through  the  button  holes  of  the  shirt  collar. 
This  is  to  be  done  after  washing,  but  before  drying ;  in  fact,  the  flannel 
shirt  is  to  be  dried  with  the  metal  collar  fixed  in  position  as  explained 
ai)ove,  and  the  stiff  collar  is  not  to  be  removed  until  the  shirt  is  re- 
quired for  use.  The  washer  brings  home  the  flannel  shirts  with  the  stiff 
collars  fixed  in  position,  and  it  will  be  found  that  the  shirt  collar  hae  not 
shrunk  at  all,  so  that  great  comfort  and  economy  are  the  result.  This 
prevents  loss  of  temper  and  general  irritation.  The  shirts  last  very 
much  longer  and  have  not  to  be  discarded  before  they  are  half  worn  out. 
This  invention  should  increase  the  sale  of  flannel  shirts,  as  many  will 
purchase  now,  who  would  not  before,  on  account  of  the  discomfort  of 
a  shrunk  tight  collar. 
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Madras,  Indian  State  Railways,  aged  58. 
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THE   PUBLIC   SERVICE  COMMISSION  AND  THE 
PUBLIC  WORKS  DEPARTMENT. 

The  labours  of  the  Public  Service  Commission  would 
be  a  very  interesting  subject  of  study,  if  it  were  more  of 
a  record  of  facts  and  less  of  a  mere  register  of  opinions. 
Even  to  the  casual  reader  who  skims  over  the  columns 
of  the  heavy  reports  that  have  regularly  appeared  in  the 
dailies,  it  is  quite  apparent  that  in  the  majority  of  in- 
stances the  witnesses  said  what  they  would  wish  to  see 
done  rather  than  what  exists  in  reality.  And  this  peculiarity 
is  nowhere  so  glaring  as  in  the  evidence  tendered  before 
the  Sub-Committee  in  connection  with  the  Public  Works 
Department  and  the  Railway  Service.  It  will  be  no  easy 
matter  ultimately  to  divide  the  wheat  from  the  tares* 
and  endorse  any  recommendation  of  a  scheme,  from  a 
mass  of  conflicting  statements  such  as  have  been  taken 
down  from  day  to  day  in  remote  corners  of  the  Empire. 
To  evolve  order  out  of  this  chaos  will  be  the  work  of  a 
modern  intellectual  Hercules,  considering  how  competent 
authorities  from  whom  a  similarity  of  opinion  might 
have  been  expected  under  the  circumstances,  have  flatly 
contradicted  one  another  in  one  and  the  same  subject. 
The  views  of  each  individual  have  received  a  colour  from 
his  immediate  surroundings  and  prejudices. 

To  take  a  few  out  of  several  instances :  Colonel 
Swetenham  Superintending  Engineer,  N.-W.  P,,  who  was 
born  and  educated  in  England,  was  among  the  earliest 
batch  of  those  who  passed  through  the  Thomason  College 
at  Roorkee,  and  he  naturally  claims  it  as  his  ALvia  Mater 
in  engineering  connection.  He  has  been  for  upwards 
of  thirty  years  in  the  Army,  but  has  remained  in  the 
P.  W.  D.  ever  since  he  left  College.  He  says  in  his  evi- 
dence :  "  The  best  Engineeers,  he  thought,  were  those 
turned  out  by  Roorkee,  because  they  had  at  the  outset 
a  knowledge  of  the  country,  people,  and  language,  and 
were  also  accustomed  to  the  climate.  These  qualifications 
the  Cooper's  Hill  men  did  not  possess  till  some  time 
after  they  came  out:  but  when  they  acquired  them, 
they  were  as  good  as  the  Roorkee  Engineers.  The  oppor- 
tunities for  gaining  a  practicnl  knowledge  of  their  work 
were  similar  in  both  instances,  for  each  college  enabled  its 
students   to  .study  practically  such  work  as  that  entailed 

in  bridge,  road  and  railway  construction 

Morally  there  was  very  little  difference  between  the 
Roorkee  and  Cooper's  Hill  men  :  and  the  former,  so  far  as 
Europeans  and  Eurasians  were  concerned,  were  quite  equal 
physically  to  the  latter."  With  the  deference  due  to  such 
an  authority,  we  feel  inclined  to  dissent  from  him  in  the  opi- 
nion that  the  two  classes  of  young  men  had  equal  oppor- 
tunities of  learning  the  profession.  Whatever  might  be  said 
of  isolated  cases  of  grand  engineering  works  in  this 
country  there  cannot  be  a  doubt  that  both  in  variety  and 
in  the  intricate  nature  of  such  undertaking's  the  palm 
must  be  yielded  to  the  old  country,  and,  therefore,  to  those 
who  have  had  the  advantage  of  an  English  training. 
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Now  let  lis  see  what,  anothtir  witness  who  came  immedi- 
ately after  Colonel  Swetenham  has  to  say  on  the  subject. 
Colonel  Corbett,  B,E.,  whose  experience  of  the  Departmout 
ranges  over  a  perio'i  of  20  years,  "  considered  that  Cooper's 
Hill  men  were  decidedly  superior  to  the  Koorkee  men, 
though  the  former  were  not  so  useful  as  the  latter  to  their 
Executive  Engineers  in  the  first  year  or  so.  He  could  not 
say  which  were  the  best  workers :  he  had  met  a  large 
number  of  each  class,  and  they  worked  equally  w^ll,  but 
the  Cooper  s  Hill  men  were  more  efficient  on  the  whole. 
Witness  was  of  opinion  that  Knginecrs  from  a  variety 
of  schools  for  training  would  be  an  undoubted  advantage, 
as  this  plan  would  ob\-iate  having  only  one  type  of 
Engineer  in  the  service."  He  does  not  speak  very 
hopefully  of  the  "  Stanley  "  men,  for  while  admitting 
that  some  of  them — "  tho.«ie  first  appointed — were  very 
good  men  indeed ;  there  had  been  a  deterioration 
in     this    cl«8s     of    Engineers    in     recent     years." 

ftlr.  Alexander  Grant,  an  Executive  Encineor  and  a 
"  Stanley"  man,  in  the  course  of  his  evidence  stated  that, 
"  he  had  both  Roorkee  and  Cooper's  Hill  men  under 
him :  there  was  no  difference  in  the  best  men  of  each 
class ;  but  on  an  average  the  latter  were  undoubtedly  the 
best.  Their  general  education  made  the  Cooper's  Hill 
men  superior  to  the  Roorkee,  and  they  were  more  efficient 
for  irrigation  purposes,  having  more  energy,  character  and 
self-reliance :  of  course  some  Roorkee  men  had  these 
qualifications  in  an  equal  degree,  but  he  referred  to  the 
average.  " 

"Who  can  decide  when  doctors  disagree!" 

Whichever  way  the  truth  may  be,  there  is  no  doubt 
that  fairly  considered  the  general  advantages  enjoyed  by 
■the  two  sets  of  men  are  pretty  evenly  balanced,  for 
while,  on  the  admission  of  theii-  advocate.  Cooper's  Hill 
men  have  had  opportunities  ot  a  better  general  train- 
ing, the  alumni  of  the  Indian  colleges  are  already 
accustomed  to  the  climate,  with  the  additional  gain  of  a 
thorough  knowledge  of  the  ways,  rhabits,  and  manners  of 
the  people  of  the  country  and  of  their  language.  In  in- 
stituting a  comparison  between  them  we  should  not  be 
uamindfol  of  the  fact  that  such  ot  lihe  lattter  as  obtain 
employment  under  Government  are  the  cream  of  the 
Indian  Engineering  colleges.  We  regret  to  observe  that  a 
good  deal  of  sentiment  and  .prejudices  have  been  permit- 
ted to  obtrude  themselves  in  the  evidence  tendered  before 
the  Sub-Committee.  There  is  a  tendency  underlying  to 
raise  one  class  and  establish  its  superiority  over,  and  in 
disparagement  of,  another  class  of  workers,  in  a  different 
field,  although  included  in  the  same  Department.  We  fail 
to  see  how  it  can  achieve  the  purpose  of  either  enlighten- 
ing the  public  or  throwing  fresh  light  on  the  subject  under 
investigation.  People  will,  as  a  matter  of  course,  be 
chary  of  accepting  opinions  inspired  so  lai^ely  by  a  sense  of 
self-importance,  and  to  the  detriment  of  others.  These 
do  not  bespeak  a  healthy  condition  of  the  Department 
and  are  completely  out  of  place  in  a  serious  discussion  of 
Bome  of  the  burning  questions  of  the  day.  If,  however, 
we  look  beyond  skin  deep  into  the  matter,  the  cause  of 
this  widespread  irritation  will  be  found  in  the  unequal 
treatment  of  the  members  by  Government,   and  the  effect 


it  has  in  destroying  that  esprit  de  corps  which  is  the 
backbone  of  the  service  and  the  absence  of  which  is  the 
bane  of  the  Department. 


INDIAN  RAILWAYS. 

We  are  glad  to  observe  that  the  subject  of  the  exten- 
sion of  railways  in  India  has  duriug  the  last  few  months 
attracted  a  good  deal  of  attention  at  Home.  Within  the 
first  quarter  of  the  current  year  three  gentlemen  of  recog- 
nised reputation,  and  whose  opinions  are  certainly  en- 
titled to  a  hearing,  have  been  addressing  important 
meetings  and  societies  on  the  development  of  Indian 
railways.  First  came  Mr.  Holt  S.  Hallett,  who  read  a 
Paper  before  the  Society  of  Arts,  on  extending  the  Burmese 
railways  and  connecting  them  with  the  Assam  lines  across 
the  hills  to  the  Brahmaputra.  Next  followed  Mr.  J.  K. 
Bythell,  who  addressed  the  Manchester  Geographical 
Society  on  the  construction  of  additional  lines,  tdking 
as  his  test  the  advantages  conferred  by  those  already  in 
existence.  And  now  comes  Mr.  J.  S.  Jeans,  Secretary  of 
the  Iron  and  Steel  Institute,  who  spoke  on  the  same 
subject  before  a  larize  and  influential  giithering  of  the 
members  of  the  East  Indian  Association  of  London  and 
others,  on  the  16th  of  March.  Earl  Granville,  who  took 
the  chair,  -put  the  question  in  a  dear  light,  by  stating 
that  there  were  three  or  four  ^>reat  points  for  considera- 
tion— firstly,  whether  it  is  to  the  advantage  of  the  people 
of  India  and  to  her  trade  that  there  should  bean  exten- 
sion of  railways  ;  secondly,  how  far  such  extension  would 
affect  the  prosperity  of  English  trade ;  and,  thirdly, 
whether  railways  in  India  are  likely,  as  they  get  develop- 
ed, to  bring  profit,  not  only  to  those  who  construct  them, 
■but,  of  course,  connected  with  that  point,  how  far  they 
are  likely  to  be  remunerative  to  the  shareholders.  It 
may  be  premised  here  that  the  first  two  questions  have 
ibeen  already  and  repeatedly  answered  in  the  affirmative, 
by  everyone  who  .has  bestowed  a  moment's  reflection  ^ji 
them.  They  are  in  fact  self-evident,  and  to  harp  upon  a 
twice-told  tale  would  be  equivalent  to  uttering  a  platitude, 
that  jQijght,  certainly,  to  have  no  place  in  the  dison»«ion 
of  a  grave  subject,  'SO  intimately  eemnacted  wifih  the 
social,  morsil  and  material  development  of  India.  'We 
admit  this,  and  much  more,  but  the  questionof  questions 
-is,  how  is  the  capital  to 'be  raised  for  the  jpurpose  af.jBon- 
ferring  all  these  'benefits,  with  special  reference  to  the 
fact  that  England  is  also  to  participate  in  them  ?  We 
are  forced  to  .confess  that  this  intricate  .problem. is. as 
far  from  solution  as  ever.  It  is  a  veritable  hard  nufc 
ito  crack,  and  it  is  to  be  regretted  that  Mr.  Jeans  does  not 
help  us  in  removing  the  difficulty. 

Without  wishing  in  the  least  to  disparage  the  utteranees 
of  Mr.  Jeans,  for  whom  we  entertain  great  trespect,  we 
cannot  help  arriving  at  the  conclusion,  that  in  the  majority 
of  instances,  the  speeches  and  writings  of  Englishmen  un- 
acquainted with  this  country  prove  two  indisputable  facts — 
(1)  that  the  economic  conditions  of  India  are  a  sealed 
book  even  to  the  educated  portion  of  our  countrymen 
and  (2)  that  facts  and  figures  arc  unconsciously  misre- 
presented in  support  of  a  plausible  theory. 
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Mr.  Jeans  followed  up  the  Chairman's  remarks 
})V  ail  attack  upon  the  Indian  G(n'crnnient  and  tiuotod 
wliat  ho  called  "an  ominous  passage  from  the  financial  state- 
ment for  1880,  in  which  it  was  announced  that  the  Go- 
vernment were  obliged  to  abandon,  for  a  time,  the  expen- 
diture of  any  money  on  railway  development  other  than 
£500,000  received  from  the  famine  grant."  Now  it  is  no 
.secret  that  this  policy  has  been  forced  upon  our  rulers, 
owing  to  the  loss  of  exchange,  which,  during  the  last 
three  years,  lias  steadily  added  over  a  million  and  a 
Huartcr  sterliui;  annually  to  the  public  expenditure. 
With  this  fact  starin<j;  the  speaker  in  the  face  it  is  rather 
unreasonable  to  maintain  that  "  the  wrong  scape-goat 
had  been  selected.  India  had  found  it  difficult  to  meet 
the  additional  loss  of  exchange,  and  the  cost  of  the  special 
n'ar  arrangements,  because  she  was  so  poor.  The  remedy 
was  first  to  cure  that  disorder."  Had  his  remarks  been 
confined  to  the  waste  of  public  money  involved  in  the  pro 
tection  of  our  '  Scientific  Frontier,'  there  could  be  no  room 
for  dissent ;  but  when  he  tries  to  dispose  of  the  grave  pro- 
blems of  Indian  exchange  and  currency,  the  reader  cannot 
divest  himself  of  the  idea  that  he  undertakes  to  handle 
a  subject  of  which  his  knowledge  is  limited.  We  feel 
disposed  to  believe  that  if  Mr.  Jeans'  remedy  is  applied 
to  the  Indian  finances,  the  charge  which  he  brings 
against  Government,  that  it  was  just  as  sensible  to  argue 
that  the  only  possible  way  of  recovering  a  heavy  loss 
was  to  take  steps  to  make  another,  recoils  on  himself. 
1  )oos  he  suggest  a  relief  for  the  disorder  into  which  the 
fxchc'^uer  has  fallen  .'  None  whatever.  On  the  contrary, 
]{('.  speaks  so  eonfidcntly  of  raising  and  expending  extra 
millions  of  money,  as  to  give  rise  to  the  impression  that 
?,i'voral  sources  of  income  to  the  Indian  Treasury  are  yet 
onon  and  the  Government  was  guilty  of  culpable  neglect 
iu  not  taking  advantage  of  them.  Whereas  if  the  truth 
wore  told,  all  the  means  at  its  command  have  been  sorely 
tried  and  exhausted,  whether  in  the  shape  of  direct  or  in- 
direct taxation,  and  the  country  is  already  groaning  under 
••i  lieavy  burden.  The  imposition  of  the  income-tax,  and 
tlie  resistance  it  encountered  throughout  the  countrA% 
slidwed  but  too  clearly  the  temper  of  all  classes  of  the  com- 
munity, in  regard  to  further  taxation,  and  if  any  fresh 
attempt  were  made  in  that  direction,  it  would  prove 
fo  be  the  proverbial  straw  that  broke  the  camel's 
back.  The  cpiestion  that  now  remains  to  be  considered 
is.  how  is  the  capital  to  be  obtained  for  the  extension  of 
railways  ?  We  propose  to  deal  with  the  subject  in  a 
future  issue. 


THE  BRITISH  IRON    TRADE. 

The  year  188G  has  been  very  far  from  a  satisfactory 
OIK!  to  those  whoso  incomes  have  depended  in  any  way 
upon  the  iron  and  allied  industries  of  Great  Britain.  The 
(•mployment  afforded  to  all  classes  of  operatives  has  been 
much  less,  and  lower  wages  than  have  been  known  for 
many  previous  years  have  been  paid.  Nor  have  capi- 
tiilists  fai'ed  any  better  ;  for  the  average  profits  distributed 
have  been  very  small,  and  in  many  instances  they  have 
h<!ea  nothing  at  all. 


The  output  of  the  three  principal  iron  producing 
centres,  namely  Scotland,  Cleveland,  and  Barrow  in  Fur- 
ness,  have  continued  to  decrease.  Only  20-3  furnaces  were 
in  blast  on  the  .31st  December,  against  232  a  year  before. 
The  average  price  realized  by  Scotch  pigs  during  1886  was 
39s  lid,  or  2d  less  than  it  was  in  the  year  18.51,  which  is 
the  lowest  previously  on  record.  Notwithstanding  the  de- 
creased make,  and  extremely  low  price,  the  stocks  in  the 
three  districts  named  increased  during  the  year  by  249,413 
tons.  The  exports  for  the  year  were  3,389,197  tons, 
valuedat  £21,722,951,  against  3,128,401  tons,  valued  at 
£21,717,136  in  1885.  To  put  it  in  another  form  260,79G 
tons  more  were  exported  in  1886  than  in  1885  for  about 
the  same  amount  of  money. 

The  fluctuations  in  the  British  iron  trade  have  for 
long  been  due  in  no  small  degree  to  the  commercial 
policy  of  the  United  States.  If  free  trade  principles 
prevailed  there,  things  would  find  their  level,  from  time 
to  time,  without  so  much  disturbance  of  the  course  of 
trade.  But  with  protective  principles  strongly  upheld, 
with  a  tariff  which  has  frequently  been  altered  in  the 
past  and  which  is  constantly  liable  to  further  alterations 
to  deal  with,  British  producers  scarcely  know  what  to  do. 
The  demand  which  has  ikjw  set  iu  is  only,  as  it  were, 
an  overflow  demand,  and  cannrjt  be  reckoned  u]ion  as  a 
permanency.  Never thless,  it  appeai-s  to  be  a  very  solid 
and  substantial  demand,  indicating  great  jirosperity  across 
the  Atlantic,  and  it  miy  last  for  a  considerable  time.  At 
any  rate,  it  is  of  the  utmost  importance  for  those  en- 
gaged in  tiie  British  iron  trade  to  watch  always  closely 
the  course  of  events  in  America,  for  be  the  cause 
what  it  may,  the  rise  and  fall  of  trade  in  the  United 
States  seems  always  to  be  the  precursor  of  similar 
movements  in  all  the  other  countries  of  thi^  civilized 
world. 

Although  the  homo  and  genei-al  shipping  trade  for  last 
\ear  fell  considerably  short  of  previous  records  as  to  quan- 
tit}-  and  price,  yet  the  improvement  in  the  American 
demand  during  the  last  few  months  of  the  past  year  has 
been  so  distinct  and  so  great,  that  the  exports  from  the 
old  country  in  rails,  blooms  and  old  materials  amounted  to 
540,000  in  188G,  against  173,000  tons  iu  18S5.  It  is 
this  fact  that  has  just  created  so  great  a  chanu'o  in  the 
present  tendency  of  the  iron  market.  Keeping  in  view, 
however,  the  extreme  improbability  that  this  demand  will 
continue  permanently  in  face  of  the  great  power  of 
expansion  which  we  know  Americans  possess,  it  is  to  be 
hoped  that  English  producers  will  be  wise  enough  to 
refrain  from  building  new  furnaces  and  works,  as 
they  have  done  under  similar  circumstances  in  times 
past ;  and  it  is  further  to  be  hoped  that  British  workmen 
will  not  interfere,  by  strikes  and  idleness,  with  the  good 
chance  which  is  now  offered  of  earning  mono}'  for  the 
general  good  of  the  nation,  and  making  up  for  past  losses. 
It  is  a  noteworthy  fact  that  not  only  the  Americans,  but 
the  Germans  also  have  suddenly  reappeared  in  tiio  British 
iron  market.  This  was  quite  unexpected  especially  as 
the  buyers  in  the  latter  case  are  in  aImi)St  all  cases  stocl 
makers. 


228 


INDIAX  EXGIXEERIXG. 


[Ajiril  2:^  '87. 


^lotcs  an^  (!l(jiumciit5. 


Bengal  Administration  Report,  1S8G-87. — Wc  glean 
from  a  review  of  official  progi-ess  during  the  past  year  in 
Bengal  that  but  little  conkl  be  done  iu  the  way  of  open- 
u»g  new  lines  of  railways  ;  the  policy  adopted  by  the  Ex- 
Cutive  was  rather  the  concentration  of  expenditure  upon 
i;early  completed  sections  than  the  extension  of  work  over 
new  projects.  In  Public  AVorks  there  was  a  considerable 
reduction  of  expenditure  on  Imperial  resources,  but  the 
total  Provincial  outlay  amounted  to  almost  the  same  as  in 
the  previous  year. 

A  Gloomy  Prospect.— Sir  Steuart  Bayley's  speech  at 
fhe  unveiling  of  Sir  Ashley  Eden's  statue  iti  <  'alcutta  on 
the  15  th  instant,  is  not  encouraging  to  those  who  have 
hoped  for  the  development  of  Public  Works  iu  Bengal.  The 
re-arrangement  of  the  system  under  which  the  Provincial 
Contracts  were  formerly  regulated,  however  necessary  in 
Imperial  interests,  has  been  fatal  to  Bengal.  For  the  past 
five  years  Bengal  has  had  starved  allotments,  and  reduc- 
tions of  establishment ;  and  we  understand  that  the  year 
to  conie  will  be  no  exception  to  the  rule. 

Coal  of  Borneo. — Steam-ship  companies  trading  to 
the  China  seas  have  Ion,'  been  anxious  to  obtain  coal  of  a 
suitable  fjuality  in  those  parts,  not  only  for  tlie  purpose 
pf  economy,  but  to  prevent  so  many  vessels  that  come  out 
laden  with  coal,  competing  for  freight  on  the  homeward 
journey,  and  thereby  reducing  the  rates  until  it  hardly 
pays  the  fast  steaming  passenger  vessels  to  carry  car^o. 
In  Sarawak  workings  are  to  be  commenced  wlule  those 
of  Labuan  are  to  be  revived,  and  in  the  Dominion  of  the 
new  Company  the  mineral  prospects  arc  more  than  cn- 
coura:;ing. 

Hai  Bahadur  Kanhya  Lal,  m.  l  c.  e.  -  In  mention- 
ing former  .students  whose  careers  have  been  honorable 
to  them.selves  and  a  credit  to  "  Roorkee",  Colonel  Lang 
says,  in  his  recent  address  at  tlu'  close  of  the  Thomnsan 
College  Session,  I  must  not  omit  Rai  Bahadur  Kunhya  Lal, 
who  long  ago  acquired  his  reputation  as  a  distinguished 
practical  Engineer  in  the  Punjab,  and  a  writer  on  En- 
gineering,' in  India.  His  name  will  always  be  associated 
with  the  College  in  connection  with  the  handsome  medals 
which  he  has  founded,  and  the  prizes  which  he  generously 
gives  annually  to  Native  Students. 

North- West  Australia. — By  last  advices  from  Kim- 
berley  in  W.  Aastralia,  there  was  every  prospect  of  the 
gold  fields  there  proving  permanent.  At  least  during 
the  present  wet  season,  their  claims  to  permanency  will 
"be  fairl}'  tested.  At  the  end  of  last  year,  several  rich 
leaders  ha/1  been  discovered.  One  digger  obtained  speci- 
mens weighing  21  bs.  and  3lbs  respectively,  and  en- 
couraging reports  were  continually  being  received  at  the 
near(*t  seaport  to  the  fields.  On  one  reef  a  shaft,  40 
feet  deep,  had  been  sunk.  The  stone  turned  out  to  be 
5  feet  in  width  showing  gold  all  through.  The  auri- 
ferous district  was  being  thoroughly  tested. 

Ct)AL  IN  Central  India. — The  Bombay  Gatatte  lumei-ts 
that  the  Warora  colliery  yields  a  net  profit  of  about 
Bs.  1,00,000,  which  is  etjual  to  something  over  nine  per 
cent,  on  the  capital.  We  are  disposed  to  (piestion  the  ac- 
curacy of  thLS  statement,  and  doubt  whether  the  great  out- 
lay incurred  by  Government  in  coimcction  with  the  explora- 
tion and  testing  of  this  coal-field  will  ever  be  recouped.  The 
pour  quality  of  the  miueral  coupled  with  the  .serious  flooding 


of  the  mines  in  1879  and  the  firing  of  the  mines  in  1882 
are  facts  of  which  our  contemporai-y  takes  no  cognizance, 
and  we  might  add  tiiat  the  preliiuinary  ex]iondituri'  alone 
at  Warora  exceeds  the  average  capital  of  the  Bengal  Coal 
Companies. 

Construction  of  Telegraph  Wires. — In  connection 
with  otu*  observations  on  the  regular  break-downs  of  the 
Indo-European  Telegraph  Lines  during  the  heavy  snow  and 
storms  of  Persia,  we  learn  that  there  is  another  cause  of 
injury  to  which  they  are  subject  by  exposure  which  has 
not  yet  received  as  much  attention  as  it  deserves.  This 
is  the  great  shrinkage  of  the  wires  caused  by  heavy  rains, 
snow,  or  excessive  moisture.  In  countries  where  there 
are  long  lengths  of  wire  the  aggregate  shrinkage  is  enor- 
mous. Ti\is  contraction  causes  the  pulling  apart  of  wires 
at  joints  through  the  strain  caused  by  the  lessening  of  length. 
The  shrinkage  also  disarranges  and  necessitates  a  re- 
adjustment   of   the  balance. 

A  Hard  Hit. — The  Madras  Chamber  of  Commerce 
declares  in  its  summary  of  Proceedings  in  1SS6  that  the 
Department  of  the  Consultin.'  Engineer  for  Railways 
seems  to  the  Chamber  to  be  in  much  need  of  retrench- 
ment. It  points  out  that  the  Railways  are  officei-ed  by 
experts  who  have  uc(iuired  practical  experience  of  far 
greater  value  than  the  theoretical  knowledge  of  the 
officers  referred  to  ;  but  the  Government  seems  to  dis- 
trust their  ability,  or  honesty,  and  does  not  hold  direct 
communication  with  them.  As  tlie  existing  arrange- 
ment is  fruitful  of  circumlocution,  of  divided  responsi- 
bility, and  of  unnecessary  expense,  the  Chamber  proposes 
it  worthy  of  reconsideration  by  tlie  lixecutive. 

Ceylon  Railways  Extension. — ^Ir.  Prestage  offers 
to  construct  a  21  feet  line  to  Badtdia  or  anywhere  else  in 
Ceylon  ;  and  the  rate  he  iisks  for  a  mile  of  a  2^  feet  line 
is  £0,350,  which  at  the  current  rate  of  exehan-e  in  Lon- 
don is  FiS.  89,482.  From  data  derived  from  the  working  of 
the  Darjeeling  line,  which  is  on  a  still  narrower  gauge  than 
that  which  he  proposes  to  build  in  ( Vylon,  he  has  conclu- 
sively shown  that  the  prospects  of  the  line  he  advocates  fin- 
that  colony  an;  encouraging.  Thi'  Darjeeling  line  runs 
round  curves  of  as  great  a  radius  as  42  feet  ;  up  inclines  I 
in  35  ;  and  one  enyine  draws  paying  loads  of  50  tons  at  a 
speed  of  10  or  12  miles  an  hour  up  those  inclines  round 
those  curves.  The  physical  diffieultii^s  to  be  overcome  iu 
Ceylon  are  comparatively,  with  these  figures,  small. 

Sir  Ashley  Eden's  Statue  in  Calcutta.  — This  fine 
work  is  utterly  ruined  by  its  surroundings,  and  is  quit«  out 
of  place  in  its  location.  A  large  equestrian  statue  would 
have  been  more  appropriate  to  the  site  (chosen,  for 
which  the  Committee  are  entirely  responsible,  so  that 
that  unfor^■unate  village  donkey — the  P.  W.  D. — at  which 
all  love  to  have  a  kick,  cannot  bo  damned  on  this  occasion. 
A  far  bett(ir  arrangement  would  have  been  to  place  the 
statue  directly  opposite  the  centre  portico  of  Writers 
Buildings,  bj'  taking  up  a  small  part  of  J)alhousie  Square 
for  the  purpose,  and  making  the  present  boundary  of 
the  S(piare  the  front  line  of  railing  to  the  .statue,  so  as 
not  to  interfere  with  the  footpath.  At  present,  though 
admittedly  a  fine  work  of  art,  the  statue  looks  dwarfed 
and  insignificant. 

Extension  to  the  Surveyor  Gknkkals  Oij'Jci;, 
Cai-CUTTA. — The  extension  to  the  Surveyor  General's  Office 
in  Wood  Street,  Calcutta,  which  is  a  most  urgently 
needed  work,  may  possibly  be  undertaken  this  year, 
if  funds    can  be    scraped    together   by   any  means.     It 
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was  originally  intended  that  this  work  should  be 
earned  out  immediately  after  the  erection  of  the  Wood 
Street  building,  which  was  completed  about  1882  ;  but 
want  of  money  has  hitherto  stood  in  the  way,  so  that  the 
Mathematical  Instrument  Department  and  the  Photo- 
graphic Branch  of  the  Survey  of  India  have  had  to  put 
up  with  their  present  wretched  accommodation.  Year 
after  year  this  work  has  appeared  in  the  Budget,  as  one 
considered  necessary  and  to  be  carried  out  if  funds  are 
available.  It  is  to  b'e  hoped  that  something  is  to  be  done 
at  last.     Better  late  than  never. 

The  Moon  and  Sap. — The  question  as  to  whether  it 
is  possible  that  the  moon  affects  the  rise  and  fall  of  the 
.sap  of  timbers,  and  that  the  existence  of  sap  attracts  rot, 
causing  insects,  or  fungi,  or  the  reverse,  is  now  under  dis- 
cussion in  Southern  India,  wherein  it  is  asserted  that 
timbers  felled  during  certain  phases  of  the  early  portion 
of  crescent  moon  get  rotten  sooner  than  those  cut  down 
between  the  close  of  crescent.  Some  facts  noted  in 
grafting  elicited  the  conclusion  that  sap  is  very  active  and 
strong  in  trees  and  plants  for  the  first  two  quarters  of 
the  moon,  and  being  .so  active  rises  vigorously  through- 
out all  the  branches  :  while  during  the  two  last 
quarters  of  the  moon,  the  sap  is  weak  and  not  so 
plentiful.  It  is  well  known  that  in  parts  of  India  and 
the  Far  East  bamboos  are  never  cut  at  certain  states 
of  the  moon  under  the  apprehension  of  premature 
decay. 

Reduction  of  Establishment  in  the  Bengal 
P.  W.  D. — Owing  to  the  introduction  of  the  new  scheme 
for  the  development  of  Local  Self-Government  in  Bengal, 
another  reduci  ion  of  establishment  in  the  Provincial  and 
Irrigation  Branches  of  the  Public  Works  Department  may 
be  expected.  With  the  exception  of  Chota  Nagpore,  all 
the  Bengal  Commissionerships  either  have  been  already, 
or  will  shortly  be,  provided  with  Local  Inspectors  of  works ; 
and  when  the  new  arrangements  are  in  full  swing,  most  of 
the  Provincial  divisons  will  probably  be  abolished.  This 
leaves  a  certain  number  of  men  available  for  transfer  to 
other  Branches,  or  for  reduction  ;  and  as  some  years  ago 
a  large  number  of  Railway  Officers  were  transferred  to 
Bengal,  we  presume  they  will  be  the  first  to  go  and  that 
they  will  return  to  their  own  Branch,  in  which  we  under- 
stand more  men  are  urgently  wanted  for  work  on  the 
Frontier,  and  in  Burmah. 

Our  Railway  Policv.— Nothing  could  possibly  be 
more  satisfactory  from  the  point  of  view  of  investors,  fi- 
nanciers and  professi(,)nal  directors  than  the  present  rail- 
way policy  of  the  Government.  The  shareholders  in  the 
new  lines  get  4  per  cent  with  a  share  of  profits,  the  fi- 
nanciers get  one  per  cent  on  the  capital  raised,  and  the 
directors  hand.sonie  fees — all  without  a  shadow  of  risk  and 
"  hunky  pays."  The  arrangement  is  admirably  calculated 
to  further  the  rapid  extension  of  our  railway  system,  and 
it  is  only  a  matter  of  surprise  that  we  do  not  adopt  this 
liberal  handed  policy  mi  all  our  railways,  and  moreover 
cover  the  land  with  thousands  of  miles  in  the  year  and  fill 
Lombard  Street  with  joy.  There  are  those  who  croak  about 
India  Ueing  a  poor  countiy,  that  the  Secretary  of  State 
could  borrow  in  London  at  throe  and  half  per  cent  without 
paying  "  a  red  cent  "  to  financial  houses,  and  that  we 
have  on  hand  a  hu<;e  staff'  of  railway  engineers  who  will 
soon  be  sitting  idle.  Mere  bagatelles :  Let  us  fulfil  sche- 
dules A  and  B  though  the  heavens  fall. 

E.  I.  R.  Burrakuk  Bkanch   Extension. — We  learn 


that  the  proposal  to  extend  the  East  Indian  Railwav 
across  the  Burrakur  to  serve  the  coal  field  on  the  west  of 
that  river  will  involve  an  outlay  of  about  20  lakhs  of 
rupees.  This  includes  the  entire  construction  of  a  suit- 
able bridge  and  the  extension  of  the  line  to  a  point  five 
miles  beyond.  The  present  Burrakur  bridge  on  the  Grand 
Trunk  Road  is  about  half  a  mile  north  of  the  site  of  that 
now  proposed  for  the  railway.  It  consists  of  nine  spans  of 
about  153  feet  each,  of  light  girders,  with  5  land  arches  of 
76  feet  span  on  the  west  bank,  and  '2  similar  arches  on 
the  east  bank,  and  is  about  2 ,1 00  feet  in  length  over  all 
To  render  this  bridge  suitable  for  railway  traffic  the 
superstructure  would  have  to  be  entirely  changed,  the 
new  superstructure  made  wider  to  provide  for  both  rail 
and  road  traffic,  and  considerable  cost  incurred  in  divert- 
ing the  present  line  away  from  the  Burrakur  station  to 
provide  a  proper  approach,  entailing  the  probable  aban- 
donment of  the  station. 

The  Government  of  India  P.  W.  D.  Secretaryship. — 
Speculation  is  again  rife  regarding  the  Secretaryship 
to  the  Government  of  India  in  the  Public  Works  Depart- 
ment. The  result  is  expected  to  be  published  very  short- 
ly, and  the  announcement  may  even  be  made  before  this 
number  of  our  journal  appear.s.  Opinions  are  about 
equally  divided  between  Co  lonel  Pemberton,  R.E.,  and 
Colonel  Filgate,  R.E.  The  former  is  the  senior  officer  in 
the  Department,  and  should  on  every  ground  get  the 
appointment,  but  unfortunately  this  is  probably  the  very 
reason  why  he  will  not  obtain  it.  If,  however.  Colonel 
Pemberton  is  made  Secretary,  Colonel  Luard  will  pro- 
bably succeed  him  as  Dir  ector  General  of  Railways.  Co- 
lonel Filgate  is  quite  the  right  inan  in  the  right  place  as 
Accountant  General ;  but  having  deliberately  chosen  the 
Accounts  side,  he  should  remain  in  it.  We  can  imajjine 
the  roar  of  derision  which  would  greet  a  proposal  to  ap- 
point (for  example)  a  senior  Civilian  1st  Grade  Examiner 
of  Accounts — who  had  had  a  few  months  experience  as 
an  Assistant  Engineer  at  the  outset  of  his  career — as 
Secretary  to  the  Gove  rnment  of  Bengal  in  the  Public 
Works  Department.  And  yet  this  case  is  exactly  parallel 
to  Colonel  Filgate's,  substituting  Bengal  for  India. 
Mutato  nomine,  de  te  *fahula  narratur. 

Tounghoo  and  Mandalay  State  Railway. — Work 
on  the  Tounghoo  and  Mandalay  State  Railway  is  not 
progressing  so  favourably  as  it  might,  though  it  is 
only  fair  to  say  that  this  is  not  due  to  any  fault  on  the 
part  of  the  officers  in  charge  of  the  line.  Want  of  labour 
is  the  real  cause,  and  Jack  Burman,  as  is  well-known, 
will  not  work.  He  even  refuses  to  sow  or  reap  his  own 
crops  if  ho  can  possibly  help  it.  Every  year,  thousands 
upon  thousands  of  Chittagonians  travel  down  the  Arra- 
can  coast,  to  plough,  sow,  and  reap  for  the  Burmese 
cultivator,  earning  from  twelve  annas  to  one  rupee  per 
day  for  their  labour.  The  Railway  therefore  is  being 
constructed  by  me  ans  of  imported  Indian  labour,  and 
until  confidenc*^  is  restored,  this  is  likely  to  be  some- 
what scanty.  Even  now  working  parties  have  to  be 
protected  by  guards,  for  fear  of  attacks  upon  them  by 
docoits.  The  earthwork  in  embankment,  however,  is 
being  pushed  on  as  rapidly  as  possible,  leaving  the  cut- 
tings to  bo  carried  out  during  the  rainy  season.  The 
ladhin  Diily  iVewj.s  published  a  paragraph  a  few  days 
ago,  that  Mr.  T.  E.  Owen,  an  Executive  Engineer  on 
this  line,  was  said  to  have  been  captured  by  d.icoits,  but 
the  fact  of  the  rumour  not  having  been  confinned  leads 
us  to  hope  that  it  is  not  a  true  one. 
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Trb  iHim  propose*!  to  be  expeinled  oil  the  improvement  of  the 
water-supply  of  Bangitlore  is  Ks.  33,000. 

TilK grievances  of  the  otticeis  .if  the  Telojraph  Department  are 
*U<i«otiii!r  considerable  attention  at  home. 

The  state  of  the  Irrawad.ly  is  caiisins;  anxiety  at  Maiidalay.  It 
is  only  fr.>m  two  to  three  feet  deep  a  few   miles    above    Mandalay. 

A  HILL  sanitarium  as  a  cantonment  on  the  plateau  of  Ini- 
jok,  ne:tr  the  Ruby  Mines,  \g  being  laid  out,  and  harracks  are  to  be 
erected   there. 

The  Mhow  Water  Works  Division,  formed  on  the  16th  Jnly 
18S6,  is  now  ab->lished  as  a  .sejvirate  executive  charge,  with  etfect 
from  th^  1st  April  1887. 

Mr.  Smk.\tos,  Director  of  Asricnlture,  has  made  over  charge 
of  the  Ag-ricnitural  Department  of  the  N.-W.  Provinces  and 
Oudh  to    [..ientenant-Oolonel  Pilcher. 

Mr.  K.  ('.  Ozanne  acts  as  Survey  ami  Settlement  Commissioner 
in  Bombay  during  the  absence,  on  leave,  of  Mr.  H.  Stewart,  and 
Mr.  .1.  A.  Baines  acts  as  Director  of    Agriculture. 

Mil.  LlSD  Buyers,  Eugineer  of  the  Southern  Mahratta  Railway, 
leaxvs  for  Dharwir  to  complete  contracts  for  the  construction 
of  the  rjnbh-Hurrihur   Section  of    the  Mysore  Railway. 

Thk  storv  of  a  Public  Works  Encineer  having  been  bitten  by  a 
Kraxt  and  heroically  submitted  to  having  his  hand  chopped  off 
to  escape  death,  was  incorrect  in  some  of  the  principal  details. 

Thkrk  are  some  very  fine  Road  Avenues  in  Mysore,  and  accord- 
ing t"  the  last  report  by  the  Insjiector-General,  the  total  length  of 
roads  in  the  Province  planted  with  trees  is  a  little  over  4,000  miles. 

L.^RT  week  there  was  rather  a  serious  accident  on  the  Lnckuow- 
Sit'iiHir  Ritlway,  some  two  miles  from  the  latter  station,  resulting 
in  the  .lealh  ot  two,  if  not  three,  men,  and  severe  injuries  to 
others. 

Mr  Newtos,  Resident  Engineer  at  the  Ganges  Bridce,  wlio  is 
one  of  the  oldest  residents  of  Cawnpore,  is  shortly  leaving  to  enjoy 
well-earne<l  rest  at  home.  In  him  the  station  loses  a  tirst-rate 
Engineer. 

An  extensive  fire  occurred  at  Delhi  on  the  13th  instant  morn- 
ing. West's  P.itent  Cotton  Press,  the  engineer's  house  and  a  large 
numWr  of  huts  were  burned  down.  The  damage  is  estimated  at 
R».  30,000. 

A  FIRB  broke  out  in  the  Rawal  Pindi  Arsenal,  Miscellaneous 
Stores  Deiiartment,  on  the  mornins;  of  the  13th  inatant.  Quite  two 
lakhs  worth  of  general  .stores  were  burnt.  The  origin  of  the  fire 
is  nni^nown 

Thk  average  time  occupied  in  the  transmission  of  mes.sages 
from  Calcutta  to  the  United  Kingdom  by  the  Indo-European 
Telegraph  Companv  during  the  lirst  fifteen  days  of  April  was  one 
hour  and  47  seconds. 

The  Tank  Maintenance  Scheme  branch  of  the  Madras  P.  W. 
D.,  which  had  been  doomed  by  the  Finance  Committee,  has  got 
another  lease  of  life  grante<l  "to  it,  but  under  greatly  reduced  and 
mdlified  conditions. 

Wr  understand  that  when  the  arrangenents  for  extending  the 
Bopplv  of  filtered  and  unfiltered  water  to  the  suburbs  of  Calcutta 
are  completed,  the  opportunity  will  be  taken  to  supply  the  Presi- 
dency Jail  daily  with  sufficient  for  all  the  prisoners. 

Experimental  plantations  of  India-rubber,  mahogany,  and  the 
Arabian  date,  which  were  opened  out  last  year  in  Bangalore  by 
the  Superintendent  of  the  Lai  Bagh,  have  progressed  very  favour- 
ably, ami  the  Mysore  Govemmrnt  are  extending  them. 

The  extension  of  the  line  to  Batinda  on  the  Rewari-Ferozepur 
Railway  is  still  under  the  consideration  of  the  Patiala  Darbar. 
It  is,  in  fact,  under  survey  at  the  present  time  :  and  the  powers 
to  construct  it  will  be  applied  for  when  the  survey  is  completed. 

The  Dehra  Dun  Railway  scheme  does  not  appear  to  progress 
much,  and  it  is  on  this  account  that  a  Joint  Stock  D3,k  Company 
is  being  projected  by  some  of  the  principal  residents.  Messrs. 
Buckle  "un  Co.  are  to  be  Managing  Agents  of  the   new    Company. 

Mb.  H.  F.  Blandford,  Meteorological  Reportor  to  the  Govern- 
ment of  India,  takes  furlough  shortly,  and  will  probably  be 
succeeded  bv  Mr.  J.  Eliot,  Meteorological  Reporter  to  the  (iov- 
emraent  of  Bengal,  who  lias  acted  for  Mr.  Blandford  on  previous 
occasions. 

Hkr  Maje-stt^s  Secretary  of  State  for  India  has  accorded  sanc- 
tion to  the  Revised  Estimate  of  the  cost  of  constructing 
the  Sind-SagarSystem  of  Railways,  amounting  to  R«.  2,87,50,000, 
including  Rs.  22.00,000,  the  original  cost  of  the  metre  gauge  line 
from  Miani  to  Bhera. 

The  undernamed  Royal  Engineers  have  been  transferred  from 
the  Madras  to  the  Bengal  Presidency,  attached  to  the  Military 
Works,  and  posted  as  follows  :— Lieutenant  A.  L.  Swainson.  to 
SIbi  ;  Lieutenant  H.  J.  Sherwood,  to  Fort  William,  and  Lieuten- 
ant H.  C.  Nanton,  to  Saugar. 

The  Provincial  Railway  survey  in  the  Bombay  Presidency  is 
again  to  be  abolished  as  a  measure  of  economy,  though  not  until 
it  has  completed  it«  field  work  with  the  plans  and  estimates.  The 
complaint  is  made  that  there  are  still  a  number  of  railway  projects 
unsnrveyed,  especially  the  proposed  line  to  the  new  dock  at  Hog 
Island. 

Lord  Dckferix  visited  the  Canal  factory  and  workshops  at 
Roorkce  and  was  much  interested  in  the  good  work  there  carried 
out  by  the  native  workmen,  especially  in  the  manufacture  of 
•nrveying  and  mathematical  instruments.    Thence  His  Excellency 


proceede*!  to  the  Solani  Aqueduct,  one  of  the  greatest  engineering 
works  of  the  Ganges  Canal. 

We  hear  that  a  graduate  of  the  Punjab  Universtiy  has  been 
apfviiuted  a  ])robatiouer  in  the  Meteorological  Department  at 
Simla,  and  that  on  the  expiration  of  the  period  of  probation,  he 
is  likely  to  be  appoiiited  second  Assistant  to  the  Meteorological 
Reporter  to  the  Government  of  India,  vice  Mr.  Loocheeram  Sliani, 
also  a  Punjaubee,  i  everted  to  the  Punjab  Education   Department. 

It  having  been  found  that  the  conditions  required  by  the  Gov- 
ernment of  India  in  the  case  of  the  opening  of  a  new  line  of  Rail- 
way had  not  been  fully  met  in  regard  to  tlie  section  of  tlie  Bellary- 
Kistna  State  Railway,  from  Guutakal  to  Nandial,  and  Colonel 
C.  J.  Smith,  the  Consulting  Engineer  for  Railways,  has  had  to 
intimate  that  it  will  take  two  months  before  the  line  can  be 
thrown  open  to  traffic. 

Besidks  the  technical  education  scheme,  there  is  a  proposal,  we 
hear,  to  abolisii  certain  classes  of  the  Calcutta  Presidency  College 
and  to  create  a  few  chairs  of  Science  Professorshijis  out  of  the 
savings  to  be  thus  effected,  for  the  purpo.se  of  preparint,  the  gra- 
duates of  the  University  for  Professorships  in  District  Colleges. 
It  is  also  said  that  clas.s^s  for  carpentry,  tin,  iron  and  brass-smiths 
will  be  opened  expcimeMtally  in  connection  with   the  College. 

The  Pachodia  and  Uni.irkot  route  is  one  of  several  Railway  lines 
that  compete  for  official  .sanction.  One  line  has  been  projected 
from  Palhaiunir  to  Haidaraliad  viS,  Deesa.  This,  it  has  been  roughly 
estimated,  would  cost  a  little  over  three  crores.  For  another 
the  route  marked  out  is  from  a  point  on  the  B.  B.  and  C.  I. 
Railwav  near  Wadhwan,  throui;h  the  State  of  Kutch,  to  Haidara- 
bad.  Tin's  line,  like  the  other,  crossing  the  Indus  on  a  bridge  which 
would  ''ost  fifty  lakhs,  and  joining  the  North-Western  State 
Railwav  at  Kotri. 


getters  to  the  CUbttor. 

[  ThR  Editor  desires  it  to  he  distinctly   understood  that  he  does  not  /lold 
himsell'  responsible  for  the  opinions  expressed  bi)  correspondents.] 

THE  SIND-PISHIN  RAILWAY  SCANDAL. 

Sib, — "  C.  E.'s  "  letter  in  your  issue  of  the  26th  Maroli  relating 
to  the  so-called  Sind-Pishiu  Railway  scandal  is  pitiable.  The  con- 
struction is  said  to  be  faulty,  but  no  points  are  nieuiioned.  Con- 
cerning the  expenditure,  I  think  a  rupee  a  day  is  above  the 
average  paid  for  coolie,  ie.,  manual,  labour  in  India. 

Sharigh  ;  April  14.  Militart. 


THE   SAIDAPET   FARM.    MADRAS. 

Sir,— I  was  sorry  to  read  your  para  about  the  Saidapet  h'arm. 
I  enclose  a  copy  of  a  work  showing  some  of  the  results  of  the  farm, 
and  I  send  also  a  copy  of  the  last  report  of  the  Executive  Depart- 
ment, proper,  which  took  the  place  the  farm  filled.  You  will  see 
how  very  imperfectly  the  work  is  now  done  under  the  present 
regime,  wliich  has  been  at  work  for  threeyears,  but  being  composed 
of  Covenanted  Officers,  of  course,  whatever  they  do  must  be  right  ! 
No  U.  C.  S.  officer  can  do  anything  well  !! 

But  the  Saidapet  Farm  has?io«  been  abandoned.  It  is  still  under 
the  charue  of  the  Principal  of  the  Agricultural  College  and  has 
been  since  September  last,  as  a  College  Farm.  But  it  is  no  lonqer 
under  the  control  of  a  Board  and  Covenanted  Officers.  The  Farm 
was  always  considered  the  Agricultural  Department  of  S.  India, 
and  as  anch  hore  all  the  cost' of  all  Oomrnment  operations  in  all 
parts  of  the  Presidency :  the 'E&rra  itself  never  cost  Government 
Rs.  500  in  any  one  year.  Veritas. 

[The  papers  referred  to  support  the  contention  of  our  Correspondent 
and  throw  a  different  light  on  the  subject  to  that  of  the  G.  O.  on  which 
our  Note  was  based. — Ed.,  /.  JS.] 


GARSON'S  PATENT  STIFFENED  SUSPENSION  BRIDGES. 

Sir, — Our  attention  having  been  called  to  remarks  by  "F.  IC.  R." 
on  these  Bridges  which  appeared  in  your  issue  of  12th  March, 
permit  us  so  state  in  reply  — 

Firstl!i.—'V\\ii  top  centre  link  is  loose,  being  placed  there  merely 
to  improve  the  appearance. 

Secondly. — The  resultant  strain  of  3-25  tons  on  the  pillars  is 
shown  repeated  in  the  diagram  and  both  should  be  added  together. 

Thirdly.— The  strength  of  the  connection  of  the  top  bar  F 
referred  to  will  be  fcmnd  to  be  ample,  the  pressure  being  less 
than  4  tons  on  the  square  inch  sectional  area  of  the  pin,  on  ac- 
count of  the  latter  being  in  double  shear. 

Lastly.— The  subject  of  the  -'Patent"  i.s  not  of  course  the 
c'oneral  principle  of  the  construction  of  this  Suspension  Bridge 
which  is  not  patentable,  but  the  special  application  of  its  prin- 
cipal details,  so  as  to  render  such  a  .system  of  construction  more 
suitable  as  a  permanent  stiuctnre  and  not  merely  to  be  available 
for  "  Field   purposes." 

We  may  add  that  one  of  these  Bridges  constructed  for  the 
Darjeeling  Road  Cess  Committee  was  tested  lately  at  our  Work.s, 
and  gave  most  satisfactory  results. 

Glasgow  ;  March  24.  A.  &  J.  Main  &  Co. 


UNFAIR  COMPETITION. 

gin I  was  very  pleased  to  see  in  the   Civil  and  Military  Gazette 

that  a  movement  is  on  foot  in  a  most  important  matter  affecting  a 
large  class  of  professional  men  in  this  country,  who  are  rendered 
helpless,  by  the  very  arbitrary  manner   in  which  the   R.  E.'s   who 
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are  masters  of  tlie  P.  W.  D,,  semi  P.  W.  officers  to  fill  every 
post  ill  private  uiideriakiiigs.  This  is  a  most  shniiicfiil  proceeil- 
ini;  on  the  p.irt  of  those  wlio  allow  it.  I  have  suffereil  much  for 
the  past  five  years,  on  this  very  account,  ami  still  suffer  by  it. 
As  soon  as  I  becam«<  aware  that  the  Gwalior  State  inteii'led  to 
establish  a  D.  P.  \V.  of  their  own,  I  immeiliately  apiilied  to  Sir 
Lepel  (iritfin  for  a  post  ;  he  forwarded  my  application  on  to  a 
Mr.  Harris,  Siiperiiiteiiding  En:;ineer  of  the  new  department  ;  I 
•do  not  at  present  know  who  he  miy  lie,  a  D.  P.  W.  otlicer  or  an 
outsider  ;  Innvever,  a  loiiir  correspondence  passed  between  us,  but 
it  came  to  notliin!;.  Nothini;  tani,'ible,  or  definite,  was  mentioned 
iu  his  letters,  all  I  could  make  out  from  them  was  that  the  terms  I 
asked  were  too  hi^h.  I  believe  all  this  to  be  subterfutre,  and  I  can 
only  say,  that  if  the  unemployeil  Engineers  in  this  country  allow 
such  private  appointments  to  be  misajipropriated  for  the  want  of  a 
little  combination  on  their  own  part,  they  can  only  blame  them- 
selves for  being  shut  out  from  all  employment — both  private  and 
public.  They  shonld  bear  in  mind  that  the  Nag]Mir-Ben<;al  line 
is  about  starting,  and  already  a  Coo|)ers  Hill  man,  a  third  grade 
Executive  Engineer,  of  about  34  years  of  age,  has  been  appointed 
Chief  Engineer  of  the  line.  This  looks  as  if  other  Engineers  of  the 
D.  P.  W.  will  follow  suit  in  the  lower  gra<les.  We  have  only  to 
cast  our  eyes  at  the  I.  .M.  Railway  to  see  how  outsiders  have  been 
shut  out  from  that  work  ;  and  tlie  same  will  be  the  case  on  the  nevj 
work  if  immediate  means  are  not  taken  to  protest  to  Governinent 
before  it  is  too  late  It  is  the  same  thing  all  over  the  country.  May 
lasky.ni  what  all  the  Engineers  of  the  Madras  P.  W.  t).  that 
are  to  be  sent  adrift  shortTy  are  to  do?  Government  should  be 
reminded  of  this,  and  be  asked  to  leave  all  private  companies  and 
works  to  these,  or  what  will  be  the  result  to  the  unfortunates  and 
their  families  ?  J.  I. 


GOVERNMENT   V.  PRIVATE  ENTERPRISE. 

Sir, — The  Engineering  trades  of  India  have  a  real  grievance 
against  the  Slate  iu  the  matter  of  open  competition  with  private 
enterprise,  and  though  volumes  Inive  been  written  on  the  subject 
the  oracle  will  neither  liear  nor  speak.  Turn  whichever  way  we 
mav  our  auditories  are  invariably  assailed  with  rueful  word.s,  "the 
Indian  trade  is  ruined,"  "India  is  not  what  it  was  20  years  ago," 
"Trade  is  in  a  bad  wav,"  and  so  on.  The  complaints  are  so  ge- 
neral and  yet  .so  specific  iu  character  that  those  disposed  to  be 
sceptical  need  only  institute  private  enquiries  with  a  view  to 
ascertain  their  correctness,  and  the  result,  we  are  sure,  will  not 
only  confirm  tliis,  but  disclose  an  extent  of  genuine  dissatisfac- 
tion and  injured  feeling  which  should  not  be  allowed  to  pass  un- 
heeded by  the  powers  tliat  be.  The  grav.imen  of  the  charge  is 
centred  in  the  fact  that  Government  is  persistent  in  its  efforts  to 
choke  and  otherwise  paralyse  private  enterprise  and  lias  turned  a 
deaf  ear  to  reports  and  representations  made  from  time  to  time 
The  interested  public  would  have  Government  to  abandon  the  pre- 
sent mischievous  arrangement  of  obtaiiiins  all  its  P.  W  1) — often 
interpreted  as  meaning  Public  Waste  Department — requirements. 
Were  the  Governinent  so  solicitous  of  economical  aiiministration 
to  scrutinisi-  the  working  of  the  Stores  Department,  it  would,  we 
are  told,  find  that  it  costs  a  great  deal  more  to  import 
throui;h  the  existing  channel  (the  India  Office)  th.in  otherwise, 
through  the  local  firms.  Among  these  latter  there  are  several  who 
are  able  to  meet  all  Government  indents  from  a  pin  to  an  anchor 
and  that,  too,  as  promptly  and  efficiently  as  any  Home  firm. 
We  have  only  to  point  to  the  Roadway  L5ridges  recently  supplied 
by  ^Je»srs.  Burn  and  Co,  to  the  Malabar  Local  Board,  as  a 
proof  of  such  an  example. 

This  is  a  strong  commentary  on  the  conduct  of  the  past  and 
present  Governnionts  for  their  wilful  persistence  iu  the  pursuance 
of  a  policy  which,  viewed  b}'  the  light  of  ordinary  understanding, 
is  MOivM?/ and  politically  wrong,  and  certainly  inconsistent  with 
ita  Jostering  intentions. 

The  fact  of  having  encroached  too  much  on  your  space  will  not 
permit  our  writing  much  further  on  a  subject  whose  paramount 
importance  deserves  better  treatment  than  we  are  at  present 
prepared  to  give  it. 


LIGHTING  RAILWAY  CARRIAGES 
Sir, — I  have  read  with  some  interest  your   notice,    in    the    issue 
of  .April  IGth,  of  Mr.    Cars'.vell's    "  Improved  System    of  Electric 
Traill  lighting,"  and  I  wish  to  point  out  the  grave  objections  to  this 
system. 

Mr.  Carswell  proposes  to  put  down  a  separate  plant  at  each 
tunnel.  It  must  be  obvious  that  the  very  small  duty  requiieil 
from  each  plant  renders  such  a  plan  wasteful  to  a  phenomenal 
extent,  excepting,  perhaps,  on  extremely  busy  lines  passing 
tlirough  but  one  or  two  very  long  tunnels.  .As  for 
exa'jple,  that  just  outside  Lime  St.  Station  at  Liverpool. 
In  such  an  exceptional  case  it  might  po.ssiblv  pay  to  keep  an 
engine  and  dynamo  running  continuously  all  day  to  light  the 
frequent  trains  pas.sing  in  both  directions.  In  the  more  ordinary 
case  of  a  number  of  tunnels  of  moderate  length  with  only  some 
half-dozen  trains  passing  during  d.iylight,  Mr.  ('arsweli's  plan 
would  be  highly  uneconomical.  Of  cour.se,  moreover,  the  trains 
would  have  to  be  jirovided  witli  some  other  illuminant  to  liglit 
them  at  night  when  not  in  a  tunnel,  and  so  Mr.  Oarswell's  expen- 
sive plant  would  be  idle  after  dark  1 

If   he  collected    liis   generating   plant   and   placed  it   at  a  ter- 


minus and  carried  his  conducting  rail  throughout  tlie  line,  it 
woiilil  be  practicable  for  the  guard  of  a  train  to  light  up  when  in 
a  tunnel  or  at  dusk.  This  ])lan  has,  however,  though  tlieore-  • 
ticaily  good,  failed  in  practice,  owing  to  the  great  difficulty  ex- 
perienced in  maintaining  a  conductor,  capable  of  making  contact 
with  a  moving  consumer,  iu  a  sufficient  state  of  insulation.  In 
India  this  misjht  not  be  impracticable,  at  any  rate  during  the 
dry  weather,  especially  with  a  current  of  low  electromotive  force  ; 
but  the  English  climate  rendered  the  attempt  futile.  There  is, 
moreover,  a  source  of  loss  an  1  trouble  inlierent  in  any  system  of 
unsetatable   rubbing  contacts. 

The  other  plan  suggested  by  you  is  a  decided  advance  upon  that 
of  Mr.  Carswell  ;  nevertheless,  there  are  serious  objections  to  it. 
The  principal  drawback  to  incandescent  lamps  is  their  fragility, 
and  the  careless  handling  by  railway  porters  in  frequently  placing 
and  removing  them  would  inevitably  cause  a  large  percentige  of 
breakages.  Moreover,  the  large  number  of  small  accumulators 
needed  would  be  very  uneconomical  in  first  cost  and  working. 

There  is  available,  however,  a  very  simple  and  economical  plan 
of  lighting  trains  by  electricity  and  one  that  has  been  successfully 
used  on  the  London,  Brighton  and  South  Coast  line  in  their 
Pullman  car  train.  In  the  guards  van  fix  a  small  dynamo  and 
connect  its  driving  pulley  with  one  of  the  axles  of  the  van  by  a 
belt.  In  the  same  van  place  a  small  number  of  accumulators  and 
fix  a  switch  board  on  the  side  of  the  van.  Place  incandescent 
lamps  throughout  the  train  where  needed.  It  is  now  a  simple 
matter  to  so  connect  the  dynamo  accumulators,  lamps  and  switch 
board,  that  the  dynamo  lights  the  lamps  when  the  train  is  in 
motion,  and  charges  the  accumulators  into  the  bargain,  and  when 
the  train  is  standing  in  a  station  or  elsewhere  the  accumulators 
will  maintain  the  lamps  in  full  glow — giving  out  current  in 
inverse  proportion  to  the  dynamo  and  thus  acting  as  a  governor 
on  the  dynamo  and  compensating  for  any  inequalities  of  speed.- 
Nothing  could  well  be  more  economical  than  the  above,  a^ 
when  the  lights  are  not  required  all  that  is  neces.sary  is  to  throw, 
off  the  strap  on  to  a  loose  pulley  and  break  the  accumulator 
circuit  at  the  switch  board. 

L.  A.  D.vviES, 

Bexarrs  ;  April  18.  Electridan.,  0.  R.   R. 


JttErarji  ^attces. 


Chemistry  Primer.     B;/  Mir:a  Mululy  Khan,  P.  O.  S.,  A.  R.  S.  If., 
Master  of  II.  H.  the  Niiani'!  Mint,  Hyderabad  —  Deccan. 

Wk  have  been  favoured  with  a  cop}'  of  this  little  book  by  a 
friend  who  believes  that  its  merits  have  not  met  with  the  atten- 
tion they  deserve. 

The  first  and  last  chapters  will  give  a  general  idea  of  the  matter 
contained  in  it.  AVe  mean  chapters  I.  and  IX.  Of  the  other  7 
chapters  6  (II  to  VII  incliisivel  are  devoted  to  the  description  and, 
treatment  of  the  elementary  bodies  according  to  tlieir  atomicity — 
monads,  dyads,  triads,  tetrads,  pentads  and  hexads.  Then  there 
are  two  divisions  ma<le  in  each  chapter,  classifying  these  elemen- 
tary bodies  into  non-metals  and  metals  ;  by  this  method  the 
whole  subject  is  made  very  clear.  Then  comes  a  long  chapter,  VIII, 
on  the  compounds  of  these  chemical  elements,  tlie  whole  being 
given  in  as  concise  a  form  as  is  po.ssible,  taking  into  considera- 
tion the  small  space  available.  The  making  of  the  compound 
isdsseribed,  and  a  list  is  appended  giving  almost  all  the  well- 
known  compounds  of  the  substance  under  review  with  other  bodies. 
For  example.  Hydrochloric  acid  is  given  on  page  51,  then  the  salts 
that  are  obtained  from  this  acil  combining  with  other  metals 
and  bases,  and  their  name — chloride — -is  also  given  together  witii 
a  copious  list  of  these  componnds  with  their  chemical  formwUe. 
In  a  much  similar  way  are  the  oxides,  fluorides,  bromides 
sulphides,  sulphates,  nitrites  and  nitrates,  and  many  others,  created. 

The  work  was  compiled  from  the  notes  taken  by  the  author, 
while  attending  Dr.  Fraiikland's  lectures  in  the  Royal  School 
of  Mines,  which  were  expanded  afterwards.  This  will  explain 
the  value  of  the  book  for  students  similarly  situated.  At  the 
bottom  of  the  14th  page  we  find  a  foot  note,  which  alludes  to 
the  list  of  elements  above,  and  that  gives  an  idea  how  this  little 
book  could  be  made  use  of  by  students  wlio  may  be  studying  for 
the  lower  or  the  higher  standard  examination  according  to  their 
requirements. 

AVe  are  disposed  to  endorse  the  view  of  the  late  I'l-ofessor 
Holdsworth  Fisher  of  Hooghly  Qollege  that  the  book  is  a  good 
one — containing  much  that  is  useful,  presented  in  an  iustructive 
form. 
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SCHOOL  OF  ARTS—MADRAS. 

II. 

Our  drawings  show  two  details  of  entrances  to  the 
School  of  Arts.  The  public  cntraoice,  and  the  side  en- 
trance for  students. 

The  public  entrance  it  will  be  seen  is  composed  of 
an  outer  lofty  Gothic  arcade  24  feet  high  in  the  centre 
with  a  cupola  above.  The  stone  ribs  of  the  Gothic  arch 
are  however  supported  on  stone  corbels  cut  with 
Indian  designs.  After  passing  through  this  lofty  arcade, 
the  doorway  to  the  public  hall  or  museum  is  quite  of  a 
different  character,  being  the  usual  Indian  lintel  with  side 
posts,  but  with  a  Gothic  stone  rose  or  wheel  window  above. 
The  side  entrance  for  pupils  is  also  entirely  of  an  In- 
dian pattern.  The  stone  pilasters  have  Indian  capitals. 
The  stone  lintel  and  side  posts  are  Indian,  and  even  the 
door  is  entirely  like  those  seen  in  Hindoo  houses.  Yet 
immediately  above  this  is  a  fan  light  of  coloured  glass,  a 
material  only  lately  introduced  into  this  country. 

This  combination  of  the  Gothic  or  European,  with 
whatever  is  beautiful  in  Indian  architecture,  is  not  un- 
pleasing  as  may  be  judged  from  these  drawings.  When 
our  crusading  forefathers  brought  the  pointed  arch  from 
the  East  into  Europe,  they  also  at  first  used  it  only  as  a 
pleasing  ornament,  but  when  its  constructive  advantage 
became  known,  it  caused  a  revolution  in  the  European 
architecture  of  that  period,  and  was  the  orijiin  of  what  is 
now  known  as  the  Gothic  style.  Into  this  revolution  all 
tlxe  improvements  of  the  previous  systems  were  introduced. 
For  instance,  the  large  arched  windows  of  our  Gothic 
Munstcrs,  divided  by  stone  bars  on  muUions  into  smaller 
arcades,  are  only  a  repetition  of  the  grouped  windows  of 
the  previous  Romanesque  epoch.  Thus  the  improve- 
ments in  the  Gothic  and  classic  styles  of  archi- 
tecture acted  and  reacted  on  each  other  to  the  mutual 
advantage  of  both.  What  Europe  has  lost  by  its 
ignorance  of  Indian  architecture  at  that  time  who 
can  now  imagine.  Had  it  formed  a  triplet  in  this 
chain  of  improvements  we  may  have  now  reached  that 
happy  state  of  perfection  to  which  all  architects  and 
artists  are  aspiring.  An  ancient  architecture,  that 
passed  through  thousands  of  years  of  development,  by 
people  of  a  specially  acute  and  active  mind,  must  have  in 
it  .something  worthy  of  imitation  and  adoption.  The 
Hindoos  were  compensated  by  nature  for  a  weak  physique, 
by  a  strong  restless  mind,  which  delighted  in  massing 
ornament  over  ornament,  and  elaborating  designs  with 
the  greatest  minutife.  The  nearest  approach  to  this 
in  Europe  is  what  is  called  the  "Flamboyant"  style 
in  France  in  the  loth  century. 

It  is  only  within  the  last  few  years  that  European  light 
and  learning  has  boon  drawn  to  Hindoo  architecture. 
The  exertions  of  the  Archaeological  Department  in 
publishing  and  explaining  Indian  fonns  of  design  and  con- 
struction is  opening  the  flood  gates  to  Europe,  which 
v/ill  probably  cause  a  greater  revolution  in  the  archi- 
tecture of  the  world  than  the  introduction  of  the 
pointed  arch  by  our  crusading  fathers  into  Europe. 

Mr.  Chisolm's  quick  intelligence  seized  and  mastered 
the  beauties  of  Indian  work,  and  he  introduced  them 
freely  into  his  designs.  Any  architect  or  builder,  how- 
ever high  his  European  attainments,  to  be  useful  in  this 
country,  will  also  have  to  make  this  his  first  study,  as 
there  are  some  forms  that  are  specially  adapted  to  this 
countrj',  a*  for  instance  the  projecting  overhanging  cor- 
nice, that  gi\e8  shade  without  obstructing  ventilation.  If 
the  architecture  of  a  country  records  its  true  history, 
not  in  j)erishing  books  but  in  undying  stone,  then  who 
will  say  that  Mr.  Chisolin  has  not  written  a  true  page 
of  present  Anglo-Indian  History,  in  combining  Indian  and 
English  forms  in  the  stones  of  his  buildings?  In  this 
year  of  loyal  jubilation,  do  we  not  all  wish  that  this 
combination   may  be  more   complete,   and   result  in  in- 


creased strength,  boauty,  and  usefulness  to  all.  We  will 
conclude  this  portion  of  our  article  by  quoting  what  Bishop 
Hebor,  who  travelled  through  a  groat  deal  of  Europe, 
says  about  our  Indian  buildings  :  — "  I  had  heard  much 
of  the  airy  and  gaudy  style  of  oriental  architecture  ;  a 
notion  I  approhend  taken  from  that  of  China  only ; 
since  solidity,  solemnity,  and  a  lichness  of  ornament  so 
well  managed  as  not  to  interfere  with  solemnity,  are  the 
characteristics  of  all  ancient  buildings  I  have  met  with 
in  this  country.  I  recollect  no  corresponding  part  of 
Windsor  at  all  equal  to  the  entrance  of  the  castle  of 
Delhi  and  its  marble  hall  of  audience  ;  and  even  Delhi 
falls  very  far  short  of  Agra  in  situation,  in  majesty  of 
outline,  in  size,  and  the  costliness  and  beauty  of  its 
apartments.  They  are  not  the  Miissalmans  only  who 
have  surprised  me.  At  Benares  indeed  the  Hindoo 
works  are  all  small ;  but  in  the  wild  countries  which  I 
am  now  traversing,  and  where  the  Hindoos  have  been 
left  very  much  to  themselves,  there  are  two  palaces, 
Umeer  and  Jyepoor  siu'passing  all  which  I  have  seen 
of  the  Kremlin,  or  heard  of  the  Alhambra ;  a  third,  Joud- 
poor,  which  I  have  not  seen,  is  said  to  be  equal  to  either  ; 
and  the  Jain  temples  of  Aboo,  on  the  verge  of  the  Wes- 
tern doseirt,  are  said  to  rank  above  them  all.  The  Patans 
built  like  giants  and  finished  their  work  like  jewellers." 
In  our  next  we  will  give  details  of  another  interesting 
portion  of  these  buildings. 

J.  H.  S. 


HOOGHLY  BRIDGE  CANTILEVER  GIRDER. 


An  interesting  question  has  arisen  in  connection  with  the 
testing  of  the  Hooghly  Bridge  Cantilever  Girder.  It  has 
been  discovered  that  when  one  shore  span  only  is  headed, 
the  point  of  junction  of  the  cantilever  and  shore  girders 
on  that  side  is  depressed,  and  that  the  same  point 
on  the  oppf)site  side  is  elevated  to  a  corresponding  extent. 
The  question  is  what  shape  does  the  lower  boom  assume 
under  these  circumstances  ?  It  is  evident  that  it,  cannot 
be  a  straight  line,  because  if  that  were  the  case  tlie  hold- 
ing down  bolts  at  the  two  piers  would  be  seriously  dam- 
aged in  a  short  time  by  the  alternate  wrenching  caused 
by  trains  travelling  up  and  down  the  line  ;  and  as  this 
has  not  occurred,  it  may  be  assumed  that  they  are 
strong  enough  to  hold  the  centre  part  of  the  girder,  (be- 
tween the  two  piers)  in  its  normal  position — at  any  rate  so 
far  as  the  lower  boom  is  concerned.  This  being  the  case 
the  lower  boom  probably  assumes  a  curve  of  the  nature 
shown  in  the  sketch  and  this  curve  should  approximate 
to  a  parabola. 


It  would  be  interesting  to  know  whether  the  bow  is- 
capable  of  taking  up  all  the  deformation  thus  caused,  or 
whether  the  bars  a,  b,  c,  are  buckled  when  the  train  is 
loaded  on  the  A  span  only.  It  is  very  easy  to  test  this  by 
stretching  a  fine  silk  line  alcng  the  bars  a,  b,  c,  and  then 
noting  the  result  on  loading  the  .shore  span,  and  we  hope 
the  experiment  will  be  can-ied  out  dining  the  testing 
operations,  which  are  in  the  charge  of  Major  Sedgwick, 
R.  E.,  Deputy  Consulting  Engineer.  The  effect  on  the 
bar  (1,  also  should  be  carefully  noticed. 

C.  E. 
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THE  CONSTRUCTION  OF  THE  HONEY-CELL  ; 

OB, 

The  Bee  and  his  D.  P.  W. 

By  a.  Ewbank. 

VI. 

We  have  seen  the  bee  give  his  honey  cell  a  pointed 
base  first  for  engineerini;  reasons  and  secondly  perhaps  for 
material-economy  reasans.  We  may  now  point  out  a  third 
reason.  When  the  ordinary  schoolboy  (biped)  tries  to 
3lean  out  the  remains  of  a  jam  pot  with  an  ordinary  spoon 
he  finds  a  difficulty  in  extracting  the  jam  from  what  he 
might  call  the  corners,  or  the  inside  edges.  A  vessel 
ivith  a  horizontal  circular  or  polygonal  base  and  with 
/ertical  walls  has  .ilong  the  base  boundary  what  we  may 
3all  a  rectangular  inside  edge.  The  schoolboy  would 
DC  gratified  if  jam  pot  makers  would  avoid  such  inacces- 
iible  ed.'es  or  what  we  may  call  elongated  corners. 

Fig.  11.  Fi(j.  12.  tio.  13.  Fig.  14. 


He  would  consider  that  such  a  jam  pot,  indicated  iny?y. 

1,  mii;ht  with  advantage  be  modified  either  by  a  hemi- 

pherical  base  as  in  fiy.  12,  which    abolishes  corners    alto- 

•ether,  or  by  having    the    pot   with    sloping;   sides,   as    in 

■'/.  13,    which    oiiens   out    the    corners    or    inside    edges 

aaking  them  obtuse  instead  of  rectangular.    Still  another 

ilan  is  indicated   in  /?'/.  14  where   by  opening   out  the 

'Oundary    corners     we    introduce    another  corner  in   the 

entre  of  the  base.     But  this  new   corner  is    accessible    to 

he  schoolboy's  spoon  or  to  his  still  more  insinuating  finger. 

^ow  this  last  diagram  reminds  us  of  the   bee    cell  and  in 

ach    we  see    that  the    sloping   base    has    improved   the 

essel  in  what  we  will  call  the  quality  of  accessibility. 

The  housewife  agrees  with  her  son   Tommy  that  jam 

iits  should  be  thoroughly  cleaned  out.   Otherwise  the  new 

ipply   of  preserve  might  contract  some  germs  of  disease 

MUi  the  remnants  of  the  former  snnply.     The   housewife 

as  steam  or  hot  water  at  her  service    to  search  out    the 

lost  retiring  corners.     But  the  bees    have   no  supply   of 

(it  water  laid  on,  and,  if  they  had,  they  could  not   intro- 

iice  it  into  vessels  made  of  wa.x.     They   must    therefore 

ick  out  the  old  honey  as  best  they  can  and  it  is  of  some 

nportance  to  them  to  have  the  corners  quite  accessible. 

f  the  bee  for  any  other  reason  h  id  been  disposed  to  make 

le  cell  base  still  more  pointed  he  would  have  introduced 

t  the  vertex  P'  a  less  acc^-ssible  corner.     If,  on  the  other 

and,  he  had  stopped  his  base-sloping  process  at  an  earlier 

age  then  the  edges  made  between  the  pyramidal  faces  and 

le  vertical  walls  would  have  been  le.ss  accessible  than  they 

re  at  present.     Wo  see  therefore  that  he  has  so  adjusted 

latters   as  to   give  each  edge  the  satiie  amount  (120")  of 

penness. 

Now  I  think   that   this    quality  of    accessibility  would 

ium  more  important  to  the  thoughtful  bee  than  the  ques- 

on  how  much  wax   it   would    take    to    build  a    ceil  ;  and 

lat  after  engineering  cfmsideratlons  had  made  him    point 

is    base   he   would  follow    out    ar^d  increase  the  pointing 

•oce,ss  chiefly  because  it    was   seen  to    improve    the   cor- 

•rs.     When  ho  had  reached  a  symmetrical  stage  and  saw 

1  the  edges  locjkiug  alike  he  would  have  the  plan   stereo- 

'ped.      As  a  matter  ot   fact  there  was  also  the  economj'  of 

atcrial.     Since  both  advantages  belong  to  the  same  shape 

le  bee  was  not  called  upuu    to   sacrifice    that    advantage 

hich  he  might  think  the  less  inqiortant.    But    the  open- 

-^  of  the  corners  is  mori'    likely    to    have   impressed   his 

ind  than  the  consideration  of  the  wax  he  had  used.     For 

!■  corners  so  to  .say    stare    him    in    the    face,    while    the 

iiount    of     wax      he     had     expended    could      only     bo 

certained  by  referring   to    the    Stores   Department    and 


it  is   not   clear  that  in    those  early  days   exact    records 
were   kept   of  the   amount  of  material  disbursed. 

However  the  old  idea  (among  bipeds)  that  the  bee  was 
influenced  solely  or  chiefly  by  the  thought  of  saving  his 
wax  gave  occasion  once  to  a  curious  incident.  For  P  an 
experimenter  carefully  measured  one  of  the  angles  of  the 
bee-cell.  He  then  desired  Q,  a  mathematician,  to  calculate 
what  this  angle  ought  to  be  to  give  the  least  expenditure 
in  wax.  Q's  answer  though  nearly  the  same  as  P's  was 
not  exactly  tiie  same.  But  P  was  so  satisfied  of  the 
exactness  of  his  measures  and  so  confident  also  that  the 
bees  were  past  masters  in  wax  economies  that  he 
begged  Q  to  repeat  his  calculations.  Thereupon  Q 
brought  out  an  answer  exactly  agreeing  with  P.  Then  Q 
naturally  asked  himself  what  mistake  he  had  made  at  the 
first.  He  found  that  he  had  himself  made  no  mistake, 
but  in  determining  the  number  of  degrees  in  the  angle  he 
had  used  a  certain  edition  of  a  book  of  logarithms. 
Now  in  this  edition  there  was  a  misprint  and  this  mis- 
print had  given  Q  his  wrong  numerical  result.  A  Cap- 
tain of  a  ship  uses  a  book  of  logarithms  to  determine 
his  place  at  sea.  A  mistake  in  a  figure  will  give  him  his 
position  wrong  and  may  cause  the  loss  of  his  vessel.  That 
the  measurement  of  an  angle  in  a  tiny  bee-cell  should  con- 
duce to  siving  the  life  of  a  ship  and  its  crew  is  a  curious 
illustration  of  what,  we  may  call  solidarity  in  things  limnan. 

Here  we  may  end  this  study  of  the  bees  and  their 
D.  P.  W.  Perhaps  some  specialist  in  geometrical  draw- 
ing will  give  us  a  careful  delineation  of  a  honeycomb 
showing  the  grouping  of  the  cells  and  their  orientations 
as  found  in  nature.  Although  I  have  incidentally  studied 
all  modes  of  mathematical  drawing,  }'et  from  want  of 
practice  I  have  not  the  power  to  work  with  accuracy  avd 
rapidity. 

There  are  other  insects  besides  bees  that  show  jud;,' 
ment  in  "  construction."  There  are  birds  also  who  have 
to  practise  extreme  ingenuity  to  make  their  family  circles 
inaccessible  to  undesired  visitors.  And  among  four-foot- 
ed creatures  there  is  the  beaver.  Sympathetic  studies  by 
competent  naturalists  of  the  history  of  construction  in 
these  various  communities  would  I  think  be  highlj-  es- 
teemed by  the  readers  of  this  journal.  The  parallelo- 
gram of  forces  or  the  principle  of  the  lever  is  not  a 
question  of  size.  In  the  Menai  Bridge  or  in  the  home 
of  the  ants  the  mechanics  may  be  the  same. 

Animals  like  men  have  reasoning  powers — the  diflfer- 
CTice  is  a  difference  of  degree.  We  are  all  of  us — insects 
or  men — like  children  standing  on  the  seashore  or  ventur- 
ing a  little  way  into  the  waves.  Some  of  us  are  stopped 
where  the  water  is  six  inches  deep — others  can  go  out 
much  further.  But  the  water  ever3"where  into  which  we 
venture  is  in  quality  just  the  same. 

"He  prayetli  best  wlio  lovefli  best 
'■  All  tilings  both  great  ami  small, 
"  For  the  dear  (Jod  wlio  lovetli  us 
"He  made  and  lovetli  all." 

ERRATA : 

Infiij.  7,  p.  217,  the  (lotted  line  E,E  should  not  be  produced  Ijelow  K. 

Infii/.  7,  p.  200,  the  direction  of  P'P  is  not  accurately  drawn. 

P.  1.51,  right  hand  column,  3rd  paragraph,  for  "as  nearly  round" 
read  "or  nearly  round." 

P.  167,  for  "omit /or  consideration"  read  "  omit  from  consideration." 

P.  184,  for  "2b +  x  >  -/b  +  x"  read  "26  +  x  >  2  V'6  +  x7' 

doi-HaU   vessel  S  E  H   R  T"   read    "dovetailed   vessel 


read  "they  accept 


P.  180,  for 
S   E  H  R  T.  • 

P.  18."),  left  column,  for  "  they   accept  the  idtat 
the  idea.  ' 

P.  200,  right  hand  column,  last  line,  for  "  doretail«"  read  "  dovetail." 

P.  201,  left   column,    for   " shifting  ?v,   raising"    read  "shifting,    i.e.,. 
raising." 

P.  201,    right    hand  column,     for  "  i(.<  for  ventilation"  read  '■  or   for 
ventilation." 

P.  201,  right  hand  column,  4th  paragraph,  for  "known  t"    be    hexa- 
gon" read  "known  to  be  a  hexagon." 

1'.  201,   right    hand    column,    .'ith  paragraph,    for  "  the}'    had    as  Vf 
think"  read  "they    had    as    I    think." 

Same  paragraph,  for  "  humans  (7.<  other  unscrupulous"  read  "humans 
or  other  unscrupulous." 

P.  "217,  right  hand    column,    line   S  from  bottom,    for"t»    the  same" 
read  "  on  the  same." 

P.    218,    right    hand  column,     line  12    from  top,    for  "F  PC   C,    of 
%.    7"  read  "  E  P  C  C,  of,/?;/.    7." 

P.  217,  left  column,  for  "  axial  lengths'  "read  axial  length." 
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JODHPORE  PUBLIC  OFFICES. 
Specification. 

Foundatinn  has  been  taken  at  an  averaj;e  depth  of  8  feet 
below  ground  on  a  bed  of  concrete  2  feet  thick  extra. 

foitnilation  plinth  and  superstructure  to  be  of  coarsed 
rubble  masonry. 

Iiitf.iior  arcliei  relieviiia;  arch  over  openings  and  domes 
to  be  of  slabstone  and  mortar. 

Cutistotie  work  coping  the  plinth,  all  verandah  arches,  all 
pillarn  including  caps,  bases,  shafts  and  upper  portions  above 
caps.  Brackets,  chujjah,  lintels,  string  courses,  steps,  lialus- 
trades  and  tracery  in  verandah  arches. 

Floors  everywhere  on  ground  floor  slabstone  paving;  on 
upper  story  terraced. 

Tracery  wnrkin  Roof  chan&m  pierced. 

D  lors  and  windows  of  well  seasoned  teak. 

Piicca  Pliuter  all  the  interior. 

P  tinting  all  the  exterior. 

Roofing  of  slabs  terraced. 

Domes  of  slabstone,  plastered  and  polished  with  white  lime. 

Covering  over  projecting  brackets  to  be  of   slabstone. 

Shelves  to  be  of  slabstone. 

Hoi'ks  to  be  provided  for  punkhas,  &c.,  in  every  room  and 
in  ail  walls  at  suitable  height,  for  wall  lamps,  notices,  Ac 

Paranet  will  above  roof  estimated  to  be  in  ornamental 
plaster,  if  funds  hereafter  permit  should  be  in  cutstone. 

Work  to  be  everywhere  in  accordance  with  the  standard 
specification  in  force  at  Jodhpore. 


Abstract,  B. 


Oeneral  Abstract  of  the  probable  cost. 
Block  A. 

Do.     B.  North  and  South 
Do.     C. 
Do.     D. 

Total  Rs. 
Arstract,  a. 


1,40,502 
74,250 
67,022 
67,022 

3,48,796 


Quantity. 


Items. 


Rate. 


Per. 


164,143  eft. 
33,690     „ 
97,944     „ 

127,404     „ 
2,1.S0     „ 

13,K)0    ,, 
9,836    „ 
7,000     „ 
2,008  8.  ft. 
4,180  eft. 
4,022  8.  ft. 
2,131  r.  ft. 
1,184  No 

10,808  B.  ft. 

.■?1,769     , 

478     , 

1,335    , 

3,424  , 

10,860  , 

1,600  „ 

5,008  ,, 

2,080    „ 

7,698  r.  ft. 

134,459  8.  ft. 

33,356    „ 

13  No. 

80  No. 


2,.368  1.  ft 


Rs.  A.  P. 

Excavation  for  foundation...  3  0  0 

Concrete  Work                   ...  15  0  0 
Foundation      and      Plinth 

Masonry        ...                ...  15  0  0 

Superstructure...                ...  20  0  0 

Katta    archwork  for  Dome  50  0  0 

Do.    archwork                 ...  30  o  0 

Cutstone     do.                       ...  50  0  0 

Do.         Pillars                  ...  2  8  0 

Da.         Talees                   ...  3  0  0 

Lintels               ...                 ...  40  0  0 

Cutstone  Dassa                   ...  0  8  0 

Do.       String  course       ...  40  0  0 

Do.       Brackets              ..  5  0  0 

Do.       Chujja                 ...  0  6  0 

.Slab  Roofing     ...  ...25  0  0 

Steps                 ...                ...  0  8  0 

White     lime     polish     over 

Brackets        ...                 ...  15  0  0 

Covering  for  Balustrade      ..  25  0  0 

Slabstone  pavement            ...  15  0  0 

Kunker  floor  2  feet  thick  ...  6  0  0 
Doors  and  windows  of  Teak 

Woo<l             ...                ...  3  0  0 

Katehra  (Balustrade)          ..  18  0 

Cutstone  cornice  12"  x  12"  ...  50  0  0 

Pea.     Plaster  ...                 ...  4  0  0 

Pea.     Painting                    ...  3  0  0 

Fireplaces        ...                 ...  30  0  0 

.Shelf^  Stones       ..  18  0 
Hooks     for    Pnrdas  ceiling 

and  Punkhas  

Kungoora    (or     ornamental 
plaster) 


eft. 

s.  ft. 

% 

s.  ft. 

% 

each, 
s.  ft. 

% 
s.  ft. 

% 

»l 
1> 
»» 

a.  ft. 

% 

*, 

,1 

each. 


Amount. 


Contingencies 


Total  Rs. 


Total  Rs. 


15  0  0 


5  0  0 


cent. 


Rs. 

492 
5,053 

14,692 

25,480 

1,065 

3,930 

4,918 

17,500 

6,024 

1,672 

2,011 

852 

5,920 

4,053 

7,942 

239 

20O 

856 

1,629 

96 

15,024 

3,120 

.3,799 

5,  .378 

701 

.390 

120 

.300 

355 

1,. 33,811 
6,691 

1,40,502 


Quantity. 


Items. 


Rate.       Per.      Amount. 


68,065  0.  f  . 
14,690     ,, 
29,543    ,, 

25,152  „ 
1,726  „ 
3,030  ,, 
2,092    „ 

1,465  s.  ft. 
1,568     ,, 

3,910    „ 

436  No. 

937  r.  ft. 
8,598  s.  ft. 
3,719    „ 

788     „ 
1,837  r.  ft 

645  8.  ft. 
27,738     „ 
9,104    ,, 
72  No. 

572  c.  ft. 
3,200    „ 

5  No. 
390  s.  ft 


Excavation  for  foundation 
Concrete  Work 

Foundation       and       Plinth 
Masonry 

Superstrxicture 

Cutstone  Pillars 
Do.       Arches 

Katta  Archwork 

Cutstone  Dassa 

Teak  wood  doors   and   win- 
dows 

Cutstone    Chujja  4ft.    pi-o- 
jeoting 

Cutstone  Brackets  IJ  x  1^  x  ^ 
Do.      String  couj-se 

Slab  Roofing 

Slab  Stone  Pavement 

Katehra  (B;  lustrade) 

Cutstone  C'li/'nice 
Do.       Steps 

Plaster  interior 

Pea.  Painting 

Shelf  Stone 

Katta  Archwork  for  Dome 

Kunker  2ft  thick 

Hooks  for  Purdas  &  Punkhas 

Fire  places 

Ornamental  Plaster 


Contingencies 

Total  for  i  B 
.-.  B  =  Total  Rs. 


Rs.  A.  P. 

3  0  0 

15  0  0 

15  0  0 
20  0  0 

2  8  0 
!>0  0  0 
30  0  0 

0  8  0 


% 

I 
c.  ft. 

% 
s.  °ft. 


3  0  0 

" 

0  6  0 

5  0  0 

each 

40  0  0 

% 

25  0  0 

% 

15  0  0 

% 

1  8  0 

s.  ft. 

50  0  0 

% 

0  8  0 

s.  ft. 

4  0  0 

% 

3  0  0 

^v 

1  8  0 

each 

50  0  0 

% 

6  0  0 

30  0  0 
15  0  0 


5  0  0     cent 


Rs. 
204 
2,194 

4,43i 
5,030 
4,316 
1,515 
628 
732 

4,704 

1,466 

2,180 
375 

2,125 
558 

1,182 
918 
323 

1,110 
273 
108 
286 
192 
3(K) 
KIO 
58 

35,357 
1,767 

37,12.5 
74,250 


.4nsTRA(;T,  C  <t-  D. 


Quantity. 


151,042 
3.3,418 
84,811 

35,376 

3,566 
3,077 
1,994 

2,472 

62 

512 

1,270 

4,840 

1,.364 

13,999 

10,565 

2,858 

3,184 

585 

47,283 

10,105 

8 

10 

293 


c.  ft. 


Items. 


!.  ft. 

No. 
s."ft 


r.  ft. 
eft. 
s.  ft. 

No. 


Excavation  for  foundation 

Concrete  work  for     Do. 

Foundation       and       Plinth 
Masonry 

Superstructure 

Katta  Archwork 

Cutstone  Arches 
Do.  Pillars 
Do.       Dassa  6"  thick 

Teakwood   doors   and    win- 
dows 

Cutstone  Brackets  3'  x  3'  x  4" 
Do.  lixljx.3" 

Cutstone  Katehra 

Do.     C'hujja  4'  projecting 

Onuimental  plaster  to  para- 
pet 

.Slab  Roofing 
!  Slab  Stone  Pavement 

Cutstone  Steps 

Do.       Cornice  1 2"  x  1 2" . . . 

Katta  archwoi-k  for  Dome... 

Plaster  interior 

Pea.  Painting  Exterior 

Boorjees  4  ft.  high 

Fire  Places 

Shelf  Stones 

Hooks  for  Purdas 


Contingencies 

for  2  similar  Blocks 
Total  Rs. 


Rate. 

Per. 

Rs.  A.  P. 

3  0  0 

J" 

15  0  0 

/o 

15  0  0 

% 

20  0  0 

% 

30  0  0 

% 

50  0  0 

% 

2  8  0 

C.  ft. 

0  8  0 

s.  ft. 

3  0  0 

10  0  0 

each 

5  0  0 

1  8  0 

s.  ft. 

0  6  0 

>» 

15  0  0 

25  0  0 

/a 

15  0  0 

7o 

0  8  0 

s.  ft. 

30  0  0 

7. 

50  0  0 

7o 

4  0  0 

7. 

3  0  0 

7. 

40  0  0 

each 

30  0  0 

,, 

1  8  0 

" 

5  0  0 

cent. 

.\mount. 


Rs. 
453 
.5,013 

12,72'2 
7,075 
1,423 
1,783 
7,692 
997 

7,416 
020 
2,560 
1,905 
1,815 

205 

3,500 

1,585 

1,429 

1,.592 

292 

1,891 

303 

320 

300 

440 

500 

63,830 
3,191 

67,022 
1,34,044 


S.  S.  JACOB,  Lt.-Col. 


EBUCATION. 


There  was  once  an  old  Greek  who  used  to  exasperate  his 
respectable  fellow  citizens  by  reciuiring  thorn  to  put 
precise  definitions  on  words  of  common  acceptation.  In 
modern  days  when  the  word  'education'  is  used  we  pic- 
ture to  ourselves  large  classes  of  students  absorbing  know- 
ledge from  books.  But  in  this  process  there  may  be 
plenty  of  education,  or  tliere  may  be  next  to  nothing. 

Let  us  take  a  boy  of  throe  years  of  age.  Let  him  be 
taught  to  run,  to  leap,  to  skate,  to  row,  to  swim  and  to 
ride.  In  all  these  and  in  other  athletic  amusements, 
such  as  cricket  and  football,  let  him   become  an  expert. 
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Let  his  sight  be  cultivated  by  identifying  distant  ani- 
mals by  their  forms  or  movements.  Let  his  hearing  be 
cultivated  by  identifying  sounds  made  intentionally  faint. 
Let  his  touch  be  cultivated  by  learning  to  distinguish  in 
the  dark  between  various  objects  which  are  almost,  though 
not  quite,  identical.  Let  him  be  encouraged  to  stutly 
and  vividly  remember  form  by  making  drawings  if  he 
shows  a  predisposition  in  that  direction.  Let  him  have 
noknowled.:e  of  books,  and  so  acquire  all  his  knowledge 
by  conversation  or  observation. 

In  all  his  amusements  some  knowledge  has  been  ac- 
quired. But  this  knowledge  has  been  Mcqviired  incident- 
ally. The  direct,  object  aimed  at  was  the  development 
of  his  physical  powers  and  of  such  mental  qualities  as 
courajiei  presence  of  mind,  perseverance,  and  rapidity 
of  decision.  Now,  this  is  education.  The  education,  indeed, 
is  by  no  means  complete.  It  will  not  admit  him  into  the 
Civil  Service  or  even  into  a  Regiment  of  the  Line.  But 
yet  this  education,  as  far  as  it  goes,  is  both  genuine  and 
•excellent. 

As  another  case  let  a  boy  be  early  taught  to  read  and  let 
him  spend  all  his  available  time  learning  several  modern 
languages,  so  as  to  write  or  speak  them,  but  not  to  1  'C  in- 
fluenced by  their  literatures.  Let  the  mode  of  study  be 
such  that  acquisiti'  n  of  the  languages  was  made  the 
main  object  and  not  any  particular  mental  training.  It 
would  not  be  correct  to  say  that  this  latter  boy  was  better 
educated  than  the  former,  or  even  so  well  educated.  Many 
Englishmen  now  living  spent  long  years  at  school  but, 
while  they  were  school  boys,  obtained  the  greater  and 
better  part  of  their  education  outside  the  school  walls. 

When  a  parent  desires  education  for  his  son  he  usually 
contemplates  the  acquisition  of  such  knowledge  as  is 
directly  tested  in  the  various  competitive  or  qualifying 
examinations.  Similarly,  when  a  statesman  desires  to 
construct  a  scheme  of  national  education  he  usuall}' 
deals  only  with  such  mental  acquirement  or  such  skill 
of  hand,  as  is  directly  needed  for  industrial  pursuits. 

But  when  a  wise  parent  or  a  capable  statesman  makes 
a  thorough  study  of  the  subject,  he  sees  that  we  have 
to  educate — that  is^cultivate  and  develop — all  the 
bodily  faculties.  We  have  to  educate,  that  is,  call  out 
and  strengthen  all  tlie  intellectual  faculties.  We 
have  to  educate — that  is,  discipline  and  refine  — 
all  the  emotional  faculties.  This  only  is  true  educa- 
tion. But  we  have  besides  to  store  the  mind  with 
various  facts  so  arranged  as  readily  to  suggest  them- 
selves for  social  and  professional  requirements.  The  more 
completely  we  can  blend  the  cultivation  of  the  whole 
human  nature  with  the  mere  absorption  of  knowledge, 
the  more  scientific — that  is,  thorough  and  successful — is 
•our  scheme  of  education 

At  this  point  of  the  discussion  our  constant  friend, 
the  unscientific  politician,  may  be  expected  to  step  for- 
ward and  blandly  to  explain  thiit  this  scheme  is  so 
perfect  as  to  be  impossible  of  accomplishment.  Precisely 
80.  It  is  also  equally  impossible  to  draw  a  true 
circle.  Nevertheless,  the  draughtsman  has  not  failed 
to  understand  that  it  behoves  him  perfectly  to  know 
what  is  a  true  circle.  A  wise  statesman,  knowing  how 
imperfect  his  scheme  must  be,  will  be  ready  and  watch- 
ful to  welcome,  foster  and  direct  all  subsidiary  beneficial 
agencies,  whether  these  emanate  from  municipal  bodies 
and  corporations  or  from  private  liberality. 

The  first  duty  of  every  State  is  to  preserve  order.  Its 
next  duty  is  to  educate  its  citizens.  The  magnitude 
of  the  work  is  such  that  it  cannot  be  performed  b  n  the 
State.  The  interests  at  stake  are  so  great  that  they 
cannot  be  promoted  xvitliout  the  State.  In  ottier  words, 
the  Government  and  the  people  must  both  put  their 
shoulder  to  the  wheel. 

What  parts  of  the  work  should  be  specially  conducted 
by  the  State  and  what  parts  by  corporate  or  individual 
enterprise  will  depend  on  the  general  conditions  of  the 
country.  In  India,  and  at  the  present  time,  the  most 
elementary  education  and  also  the  most  advanced  should 
be  specially  cared  for  by  the  State.     In  all  countries  and 


at  all  times  the  instruction  of  the  very  poorest  classes 
should  be  a  chief  function  of  the  Government.  No  ex- 
pense can  be  too  great  for  educational  objects  if  only  the 
education  is  good  and  reaches  the  best  latent  talent. 
Language — as  this  journal  has  lately  reminded  us — 
is  fossil  poetry.  Education  is  not  as  putting  something 
in,  but  as  bringing  or  leading  something  out.  Instruc- 
tion is  allied  to  floostruction  and  reminds  us  that — not 
the  amount  of  knowled.'e  shovelled  into  the  mind  but — 
the  way  this  knowledge  is  built  up  within  the  mind  is 
the  thing  chiefly  important.  Lastly,  information  does 
not  imply  a  simple  swallowing  of  facts.  It  asks  us  the 
question  how  the  mind  is  formed  inwardly  by  reason 
of  the  knowledge  it  has  stored. 


RAILWAYS  IN  BURMA. 

{Expressly  for  Indian  Engineering.) 

Lower  Burma — The  total  outlay  of  capital  on  State  rail- 
ways during  the  past  year  is  given  as  follows  .• — On  the 
Irrawaddy  line,  a  distance  of  161  miles,  Rs.  2,32,560,  and  on 
the  Sittang  line,  a  distance  of  166  miles,  Rs.  14,15,690;  the 
excessive  expenditure  on  the  latter  line  is  owing  to  rolling, 
stock  purchased  and  buildings  and  stations  constructed.  No 
large  improvements  were  made  on  the  Irrawaddy  line  more 
than  replacing  16  wooden  bridges  for  wrought-iron  structures, 
and  building  a  military  siding  at  Pronie  for  the  expeditionary 
forces  to  and  from  Upper  Burma.  Progress  in  the  direction 
of  extending  the  railway  was  intended,  and  with  this  view 
estimates  were  submitted  for  a  proposed  line  from  Henzada 
to  Bassein,  but  the  funds  originally  sanctioned  for  this  pur- 
pose were  availed  of  for  other  urgent  needs. 

The  capital  outlay  from  the  commencement  of  railway 
operations  to  the  end  of  last  year  is  given  as : — On 
the  Irrawaddy  line  Rs.  1,40,5(1,460  ;  on  the  Sittang  line 
Rs,  1,32,34,88C,  The  capital  of  both  lines  was  amalgamat- 
ed on  the  1st  January  last,  and  a  suspense  balance  now 
remains  of  Rs.  7,53,250,  which  represents  value  of  locomo- 
tives and  general  stores.  The  net  earninijs  of  loth  lines  for 
the  past  year  was  Rs.  21,63,650,  and  it  is  expected  that  as 
soon  as  order  is  restored  in  the  Shan  States  the  traffic 
on  the  Sittang  line  will  be  largely  increased. 

U/tper  Burma. — The  most  important  works  now  being 
undertaken  is  the  Toungoo  and  Mandalay  Railway.  Some 
years  back,  when  the  line  was  completed  up  to  Prome,  it  was 
proposed  to  extend  the  line  across  the  Irrawaddy  to  Allan- 
myo,  and  at  a  future  period  to  carry  it  on  to  Mandalay  ;  but 
since  more  of  the  country  has  been  learnt  beyond  Toungoo,  and 
it  was  ascertained  tliat  the  range  of  hills  known  as  the  Pegu 
Yoma  sinks  almost  to  nothing  about  Yamethin,  and  the 
distance  from  Toungoo  to  Mandalay  being  6U  miles  less  than 
from  Prome,  it  was  decided  by  the  leading  authorities  to  take 
the  Toungoo  route.  Indeed,  commercially  speaking,  it  is  the 
best  step,  as  the  trade  centres  along  tlie  Irrawaddy  are  well 
served  by  steamers  and  boats,  whereas  the  tract  of  country 
from  Ningyan  to  Kyaukse  and  thence  to  Mandalay  is  abso- 
lutely without  any  means  of  communication  whatever,  and 
Mr.  Mathews'  selection  was  no  doubt  a  wise  one,  as  it  is  far 
better  to  carry  a  railway  line  through  a  land  locked  tract  with- 
out communications  than  carry  it  alongside  a  navigable  river. 
The  Toungoo  route  also  serves  the  passes  and  caravan  routes 
into  the  Shan  States,  whereas  the  Irrawaddy  line  would  be 
some  100  miles  away.  It  has  also  been  found  during  the 
survey  operations  that  the  Toungoo  route  touches  countries 
possiessing  large  coal  sources,  and  a  gentleman  of  the  Geolo- 
gical Survey  has  been  deputi-d  to  report  on  the  coal  re- 
sources of  HIaingdet  and  the  bed  of  the  river  Panlaung  near 
the  proposed  railway  alignment.  Indeed,  it  has  been  reported 
to  the  civil  authorities  by  old  residents,  that  large  supplies  of 
coal  were  regularly  carted  from  it  in  old  King  Mindon  Min's 
time. 

The  line  from  Toungoo  to  Ningyan,  a  distance  of  59  miles, 
is  Vieing  pushed  on  vigorously.  Ningyan  is  one  of  the  princi- 
pal centres  of  the  timber  trade.  The  levels  taken  show  a 
rise  of  140  feet  between  Toungoo  and  Ningyan.  The  only  large 
stream  is  th^  Swa,  which  will  require  a  waterway  of  350  feet 
with  two  openings  of  loti  feet.  Beyond  Ningyan  the  line 
passes  through  the  valley  at  places  liarely  15  miles  broad 
between  the  Shan  Hills  on  the  east  and  the  Pegu  Yoma  range 
on  the  west  This  valley  leads  straight  onto  Yamethin,  which 
is  the  principal  town  and  trade  mart  between  Ningyan  and 
towns  on  the  Irrawaddy.   Yamethin  lies  at  the  water  parting, 
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(the  spill  from  a  canal  on  the  north  of  tho  Yamethin  ram- 
part flows  into  the  Irrawaddy  viii  three  larae  streams  named 
the  Samon,  Paulaung  and  the  Myitnge,  while  the  spill  from  a 
large  tank  under  the  south  rampart  makes  its  way  into 
the  Sitcani;  via  the  Sinthe  ri%-er,)  and  it  is  the  highest 
point  on  the  Mandalay  line.  According  to  barometrical  read- 
ings it  is  about  30('  feet  above  rail  level  at  Ningyan,  and 
45u  feet  above  Toungoo.  The  section  from  Ningyan  to  Yame- 
thin is  about  55  miles  in  lensth  ;  it  crosses  two  iarje  streams, 
the  Ngaleik  and  the  Sinthe,  which  will  require  about  500  to 
1,000  feet  ot"  waterway.  The  line  has  been  surveyed  and 
partly  constructed.  To  the  north  of  Yamethin  the  line  takes 
a  straight  course  to  Kyaukse.  The  line,  as  surveyed,  shows 
the  route  would  go  by  Pyabwe,  Nyaungyan,  Wundwia  and 
thence  to  a  point  on  the  Panlaung  river  near  Myittha, 
■whence  it  would  run  straight  into  Kyaukse.  Prom  the  survey 
taken  it  would  appear  that  no  hii;h  ground  has  been  encoun- 
tered. Tho  section  from  Yamethin  to  Panlaung  is  55  miles  ;  it 
will  have  to  cross  the  Samou  river  proV)ably  twice.  It.  is 
supposed  that  the  Panlaung  Bridge  will  not  be  a  difficult 
task.  The  section  from  Panlaung  to  Mandalay  is  about  50 
miles.  The  site  for  the  bridge  over  the  Myitnge  has  been 
selected. 

The  sections  of  the  Toungoo-Mandalay  Railway  as  proposed 

stand  as  follows  : — 

Miles. 

Toungoo  to  Xingyan  (operations  commenced)  ...  59 

Xingyaii  to  Yamethin  (do.  partly  conimeucefl)  ...  55 

Yamethin  to  Panlaung  river  (only  surveyed)  ...  70 

Panlaung  to  Mandalay  (operations  commenced)  ...  50 

Add  for  deflections  ...       6 


Total  miles 


...  240 


The  cost  of  the  line  is  estimated  at  183  lakhs  of  rupees. 
Sanction  for  its  construction  was  received  in  November  and 
■work  was  at  once  undertaken  at  Touniroo  and  later  at  Manda- 
lay. It  is  expected  that  the  rails  will  be  laid  from  Toungoo  to 
Kingvan  al'OUt  end  of  July,  and  the  lines  from  Mandalay  to 
Panlaung  about  the  end  of  the  year.  Railway  stock  is  fast 
coming  in.  C.   H. 


THE  MADRAS  HARBOUR. 
Its  Constbuctiox,  Destruction  and  Reconstruction. 

VII. 
Thus  far  we  have  dealt  with  the  first  period  of  the 
history  of  the  Madra-s  Harboir,  and  more  .space  than 
was  intended  having  been  occupied  with  that  period,  our 
consideration  of  the  remaining  two  periods  must  be  briefer 
than  their  importance  demands.  No  one  concerned, 
not  even  Mr.  Parkes  him.self,  seems  to  have  been  confi- 
dent that  the  piers  of  the  harbour  would  stand  the  test 
of  a  cyclone.  The  report  of  Mr.  Parkes,  from  which  we 
quoted  towards  the  close  of  the  last  article,  was  written 
in  response  to  a  request  from  the  Madras  Government 
that  he  would  comment  on  a  memorandum  by  the  Master 
Attendant  and  the  Chief  Engineer  of  Madras  on  the  har- 
bour works  then  in  course  of  construction  at  Colombo 
from  the  designs  of  Sir  John  Coode.  These  officers,  while 
on  a  tour  which  seemed  to  have  embraced  an  examina- 
tion of  tho  Piimbau  (or  Paumben")  channel,  were  author- 
ised to  visit  the  works  at  Colombo,  and  two  things  chief- 
ly struck  them,  first,  the  much  greater  mass  of  the  super- 
structure of  the  breakwater  there  and  the  careful  bond- 
ing of  the  works  its  compared  with  t  hat  of  the  Madra.s  piers, 
and,  xeconil,  that  it  was  considered  "  necessary  to  further 
protect  the  sea  face  of  the  work  after  completion  by 
tipping  in  masses  of  pierre  perdue,  the  greater  part  of 
the  stone  so  used  (very  hard  granite)  being  of  large  size, 
the  intention  being  apparently  to  establish  all  along 
the  face  an  outer  rough  stone  revetment  which,  when 
settled  down,  shall  rise  to  about  12  feet  below  M.  S. 
L."  The  Madras  officers  admitted  that  the  two  ca.ses 
were  not  altogether  comparable,  but  they  thought  it 
would  not  be  out  of  place,  now  that  the  Madras 
work  had  been  advanced  so  far  towards  comple- 
tion, (without,  however,  during  its  con.struction  having 
had  to  sustain  the  shock  of  any  very  heavy  gale  or 
fvcloqe  sea)  to  ask  the  projector,  Mr.  Parkes,  to  e.xplain 
his  own  views  as  to  the  difference  in  section  of  the  two 
works.  "  It  would  no  doubt  be  satisfactory  to  Government 


and   the   public, "  they  said,   "  if  he  were   distinctly   to 
affirm   his   opinion   that   the   different   circumstances  of 
the  Madras  work  are  such  as  to  enable    him  to  pronounce 
definitely    his    conviction    as    to  its  stability,  not  only  in 
regard    to    the    shocks  to  be  sustained   by    the    sea  in  a 
maximum  cyclone,   but   also   in   cases   of  a   heavy   ship 
being  at   such    time   driven  against   the  breakwaters  as 
now  constructed,"  and  they  wanted  to  know  whether  .some 
roughstonc   protection   on   the  sea  face  such  as  was  then 
given    to    the    Colombo    work,   might  not  be  wanted  at 
Madras  particularly  for   tlie  northern  arm    of  the  Har- 
bour.     In    his    reply,     dated     4tli    August    1881,    Mr. 
Parkes     abstained    "  as    far   as    possible    from  any  com- 
parison of  the  condition'*  to   be    met    at   Colombo   and 
Madras,  or  of  the  mode  in  which  the   Engineers   of  the 
two   works    have,    in    the    independent    exercise  of  their 
judgment,  endeavoured  to  meet  them."  He  would  simply 
address  himself  to  the   very    legitimate    questions  raised 
b}'  tho  Madras  officers,  and  in  regard  to  the  Jir at,  he   said 
he  was  not  disposed,  even  after  his   successful  experience 
of  ten    years   at    Karachi    and  five  at  Madras,  to  accept 
the   invitation  "  to  pronounce  definitely    his    conviction  " 
on  the  subject.    "  AVhen  tho  long-threatened  cj'clone  visits 
Madras,  it  will  no  doubt,"   he  .said,    "  teach  us    a    lesson," 
on   the  nature    of  which    he   would    not  speculate.     All 
he  felt  justified  in  then  saying  was  that  he  did  not   think 
the    breakwaters    would    be    strengthened    by   adding  to 
their  width,  nor  could  he  then  suggest  any  other    way    in 
which  they  could  be  made  more  secure.     With  regard  to 
the  unoml   question    raised    by    the  Madras  officers,  Mr. 
Parkes  thought  that  the    features    of    his    design    for  the 
superstructure  made  him  quite  independent  of  the  use  of 
lari;e   roughstones  as  a   protection    for  it  on  the  sea  face. 
The  "  dee})  foundations  "  might  be  viewed  as  a  substitute 
for  them.     But  in  shallow  water  he  had  used  a    foreshore 
of  large  concrete  blocks,  and  he  furtlier   intended,    as    an 
extra    precaution,    to   place    some    blocks  at  the    feet   of 
the  pier  head  walls. 

Colonel  Sankey,  the  Chief  Engineer  of  Madras,  on  com- 
menting on  this  opinion  of  Mr.  Parkes',  while  admitting 
that  the  height  of  the  sea  at  Madras  might  not  be  so 
great  as  at  Wiek  or  in  many  other  parts  of  the  world,  and 
admitting  also  the  validity  of  the  unbonded  .'system  of 
construction,  .said  that  neither  of  these  contentions  by 
Mr.  Parkes  met  the  (piestion  raised,  namely,  why  the 
width  of  tlie  piers  at  Madras  should  be  10  feet  le.ss  than 
at  Colombo,  and  he  .said  that  tho  arguments  adduced  in 
support  of  the  narrower  section  were  not  strengthened  by 
the  expression  of  Mr.  Parkes'  opinion  that  he  sees 
"  no  reason  for  thinking  that  the  breakwaters  would 
be  strengthened  by  adding  to  their  width,"  and, 
again.  Colonel  Sankey  said — with  reference  to  the 
second  of  the  questions  that  had  been  raised — that  it 
would  ha\e  been  more  satisfactory  had  the  reasons 
assigned  by  Mr.  Parkes  for  his  opinion  tliat  no  jmttec- 
tion  of  rough-stone  was  necessary,  borne  completely 
on  the  facts  of  the  case,  and  particularly  in  reference  t» 
the  comparatively  soft  quality  of  the  material  used  for 
the  rubble  base,  "  should  Mr.  Parkes  be  perfectly  satis- 
fied that,  notwithstanding  all  appearenees  to  the  con- 
trary, tlie  conditions"  (of  stability)  "  have  been  fnlfilKd, 
iliere  is  really  nothing  more  to  bo  sa'id  on  tho  question. 
If  Mr.  Parkes  prove  right  on  this  point  he  may  justly 
claim  to  have  executed  a  work  on  bolder  principles  than 
elsewhere  ;  and  as  his  work,  judged  by  the  length  of  the 
piers,  will  not  have  cost  one-half  of  that  of  Colombo, 
foot  by  foot  of  length,  he  will  have  every  reason  to  be 
])roud  of  the  achievement  and  to  claim  as  a  distinct  merit 
the  comparative  economy  of  his  great  work."  Colonel 
Sankey 's  .scepticism  is  here  very  thinly  veiled,  and  even 
a  vein  of  irony  seems  to  run  through  his  remarks,  though 
Mr.  Parke-s,  in  August  18SI,  as  we  have  .seen,  declined 
the  invitation  to  pronounce  definitely  his  coiwiotion  of 
the  stability  of  his  work,  he  had  not  always  been  so  cau- 
tious, for,  as  the  local  newspapers  brought  to  remembrance 
when  the  catastrophe  occurred,  lu>  had  in  the  month 
of  March  previous,  in  a  lecture  publicly  delivered,  said  he 
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;r>iikl  afford  to  "  laugh  at  Neptune.  He  cannot  touch 
)ur  sandy  bottom,  because  it  is  far  below  his  limit  of  24 
eet.  He  cnnuot  touch  our  rubble  stone,  because  it  is  far 
lelow  his  limit  of  12  feet,  and  hitherto  he  has  not  been 
ible  to  disturb  our  blocks  at  the  surface,  because  they 
ire  too  heavy  for  any  force  ho  has  as  yet  been  able  to 
jring  against  them." 

Colonel  Sankey's  forebodings  were  written  on  the  11th 
Jctober  1881  ;  on  the  7th  November  the  harbour  works 
.vere  inspected  by  the  Governor  of  Madras  and  staff, 
ivith  the  Chief  Engineer  of  the  Public  Works  Depart  • 
nent  and  other  liigh  officials  in  attendance.  At  this 
late  the  work  had  been  practically  completed  in  accor- 
lance  with  the  designs,  and  within  the  estimated  cost. 
'  Everything  then  appeared  satisfactory  and  secure,  and 
"he  completion  of  the  pier  heads  and  moorings  early  in 
1882  was  looked  forward  to  as  being  the  only  details  re- 
Tiaining  to  be  carried  out  to  make  the  harbour  an  accom- 
plished fact.  It  must,  however,  be  remarked  that  at  this 
inspection  by  the  Governor  and  staff  very  confident  opi- 
fjions  were  expressed  that  a  first-class  cyclone  woidd  do 
•serious  damage."  The  Superintendent's  summary  of  esti- 
mated expenditure  up  to  that  date  is- 


Expenditure 

Items  of  Work. 

Estimate. 

to 
Novr.   1881. 

Rs. 

Rs. 

t'laiit  and  Preliminaries 

0,45,771 

9,40,281 

Rubble  Base,  North  Piei- 

9,79,820 

9,58,869 

,,           South  Pier 

8,89,820 

8,93,245 

I'oncretc  Blocks,  making 

18,7.S,397 

18,78,076 

,,               setting 

3,99,9.S9 

3,97,172 

Iji<:lit-hou3es 

20,000 

Kstablishnient 

3,57,612 

.■5,51,004 

('outingencies,  including  Protective  Works 

and  Intercepting  Sewer 

l,78,80f) 

2,. 33, 822 

Moorings 

2,00,000 

l,53,94i-> 

Total 

58,45,163 

58,06,414 

find  he  justly  said  that  had  the  work  stood,  it  would 
have  been  '"  a  very  example  of  estimating  for  .a  marine 
■work  of  a  very  peculiar  description.  " 

On  the  ni-ht  of  the  11th  November  1881  began  the 
shirm  that  wrecked  the  harljour  works,  and  during  the 
next  day  the  elbows  and  returning  arms  of  the  piers  were 
simply  knocked  to  pieces.  Fouiulation  and  super- 
structure alike  failed,  and  the  moveable  plant  that  was 
not  on  shore  consisting  of  expensive  "  Titan "  cranes 
juid  steam  hopper  barges  was  lost  in  the  sea.  All 
accounts  agree  that  at  no  time  was  the  wind  violent, 
but  the  sea,  though  L'encrally  considered  not  to  have 
been  unusually  high,  was  high  enough  to  be  a  good  test 
of  the  strength  of  the  works.  Mr.  Parkes'  piles  of 
27  tons  blocks  were  knocked  about  as  if  they  had  been 
mere  children's  toys.  In  the  official  report  of  the 
storm,  by  the  Government  Astronomer,  it  is  stated  that 
the  cyclone  "  appears  to  have  exhausted  its  greatest 
force  while  crossin,'  the  Bay  before  reaching  the  coast 
of  Southern  India,  which  would  account  for  the  high 
<uid  destructive  sea  far  beyond  and  what  might  have  been 
expected  from  the  meteorological  observations  accom- 
panying its  progress.  The  centre  of  the  storm  must 
have  struck  the  co:ist  considerably  southward  of 
Jladras.  The  lowest  reading  of  the  barometer  was 
29"5l  at  4  P.M.  on  Saturdaj-  (12th),  and  the  strongest 
wind  was  experienced  between  11  P.M.  and  2  A.M.  on 
Sunday,  during  which  time  it  averaged  •'?2  miles  per 
hour  in  velocity,  ecpiivalent  to  a  pressure  of  about  .5|lbs. 
|)er  foot.  "  The  greatest  force  of  the  wind  was  when  its 
direction  was  East-South-East.  The  direction  of  the  crests 
of  the  waves  was  nearly  parallel  to  the  shore,  but  slightly 
inclining  from  the  North  of  East.  The  general  direction 
of  the  waves  is  determined  by  the  soundings  along  the 
rroixst,  and  as  Mr.  Molesworth,  whose  report  wc^  shall  prc- 
.((Mitly  refer  to,  says—"  the  waves  of  a  dangerous  character 
must  always  come  in  broadside  as  on  the  shore,  or  ni^arly 
-io,  whatever  the  position  of  the  storm.'  With  regard  to 
tlie  force   of  the  waves,  there   is   no  actual  record.     Mr. 


Thorowgood,  the  Superintendent  of  the  works,  did  not 
consider  the  sea  to  be  very  heavy  as  compared  with  seas  in 
the  Atlantic  or  the  North  Sea,  but  it  was  the  heaviest  he 
had  seen  in  Madras.  Mr.  Chisholm,  C.E.,  the  Govern- 
ment Architect,  considered  the  seas  of  12th  November  to 
be  much  higher  than  those  which  accompanied  the  storm 
of  May  1872,  when  the  velocity  of  the  wind  was  5.3  miles 
an  hour,  and  the  force  in  lbs.  per  square  foot  consequently 
nearly  three  times  as  great  as  in  November  1881.  Other 
authorities,  including  nautical  men,  thought  the  sea  was 
comparatively  trifling.  The  Master  Attendant  said  that 
the  attack  upon  the  works  on  the  12th  November  was  a 
very  mild  one,  and  his  Deputy  had  no  hesitation  in  stat- 
ing it  as  his  "  solemn  conviction,  from  careful  personal 
observations  during  both  cyclones,  that  a  much  fiercer  sea 
prevailed  in  the  storm  of  May  1872."  On  that  occasion  he 
noted  that  "  the  sea  out  to  9  fathoms  of  water  was  a  roar- 
ing mass  of  breakers  ;  the  shipping  at  anchor  were  com- 
pletely enveloped  in  spray,  the  rollers  breaking  clean  over 
their  bows  and  dashing  wildly  up  to  their  lower  mast-heads. 
I  now  state  that  no  such  sea  prevailed  on  the  12th  No- 
vember last.  The  sea  did  not  break  in  9  fathoms  of  water. 
Had  such  sea  prevailed  the  barque  Mars  would  have 
been  inevitably  lost,  instead  of  being  able  to  go  to  sea  in 
ballast  trim,  under  double  reefed  topsails,  and  reefed 
foresail."  Mr.  Thorowgood  says  that  the  Mars  rode 
out  the  storm  at  anchor,  without  much  discomfort,  to  the 
East-South-East  of  the  Harbour  entrance,  and  that  the 
general  opinion  of  experts  was  that  the  heaviest  waves 
ran  about  15  fcpt  high  from  trough  to  crest.  It  appears 
that  the  Mors  did  not  put  to  sea  till  the  evening  of  the 
12th  November. 

The  nature  of  the  damage  done  to  the  works  was 
pretty  fully  noticed  in  the  newspapers  of  the  day,  and  it 
will  be  found  most  minutely  described  in  the  official 
reports  published  in  the  Volume  of  Records  of  the  Gov- 
ernment of  India  on  which  these  articles  are  based.  The 
first  report  was  made  by  Mr.  Thorowgood,  the  Superinten- 
dent of  the  works,  on  the  21st  November,  only  nine  days 
after  the  disaster,  by  which  time  oidy  a  rough  estimate 
of  the  damage  had  been  made.  In  February  1882  Mr. 
G.  L.  Molesworth,  the  Consulting  Engineer  to  the  Go- 
vernment of  India  for  State  Railwaj-s,  and  Lieutenant 
Stiffe,  of  the  Indian  Marine,  were  deputed  to  report,  and 
by  this  time  Mr.  Parkes  had  come  out  from  Homo  and 
examined  the  works,  and  Mr.  N.  St.  P..  Eeardmore,  C.E.,  who 
was  acting  as  Superintendent  during  the  absence  of  Mr. 
Thorowgood,  had  made  careful  cross-sections  of  them. 
In  Plate  III.  we  give  some  of  the  diagrams  which  ac- 
companied Mr.  Molesworth's  report,  (Mr.  Stiffe  submitted 
a  separate  report),  and  these  show  so  clearly  what  happen- 
ed that  hardly  any  description  is  necessary.  In  some  in- 
stances the  superstructure  seems  to  have  been  knocked 
to  pieces  by  the  blows  of  the  waves,  the  blocks  falling 
inside  the  harbour,  but  in  others  the  rubble  base  was 
scoured  away  on  the  outside,  and  some  of  the  blocks  fell 
also  outwards,  and  the  scour  appears  to  have  extended 
even  to  the  sandy  bed  of  the  ocean.  Mr.  Molesworth's 
diagram  No.  2,  showing  the  uninjured  section  of  the 
piers  in  deep  water,  seems  not  quite  correct,  the  width  of 
the  crest  of  the  rubble  base  being  too  little,  and  the 
depth  of  water  too  great.  Eight  fathoms  is  the  depth  of 
water  about  the  entrance  of  the  harbour,  and  before  reach- 
ing that  depth  the  piers,  and,  of  course,  the  rubble  base, 
had  been  widened,  and  the  crest  of  the  nibble  lowered. 
The  cross-section  given  in  our  last  article  is  more  coiTcct 
for  depths  up  to  seven  fathoms. 

(To  hp  c:intin}ifi(l  ) 
ERRATA  IN  No.  VI. 

In  para  2. — "  Unbsil  "  for  "  Imbed.  " 

In  para  4. — The  3rd  line  from  end  of  article  "  sufficiently  "   for  "  in- 
sufliciently." 


Mr.  Ruskin'  on  Railways. — I  trust  that  the  opponents  to  the  Amble- 
side Railway,  says  Tnil.h,  will  note  the  views  upon  railroads  of  their 
chief  champion,  Mr.  Ruskin.  They  are,  he'says,  "  the  loatlisomcst  form  of 
devili-y  now  extant,  animated  and  deliberate  earthquakes,  destructive  of 
all  nice  social  habits  or  possible  natural  beauty,  carriages  of  damned  souls 
on  the  ridges  of  their  own  craves."  With  tliis  general  opinion  of  railroads, 
It  is  only  natural  that  lie  should  object  to  one  iu  tlie  Lake  district. 
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SCANTLINGS  OF  TIMBER  FOR  FLAT  ROOFS. 

By  Rai  Bahaiu'r  Kinhya  Lal,  M.  I.  C.  E., 
Late  Execittive  Encixeer,  P.  W.  J).,  Lahore. 

5  L*  W 

The  formula  for  stiffness   is  E  =  -7.-^-5—,,,    where  E  re- 

presents  the  co-eflBcicnt  for  deflection  elasticity,  W  the 
safe  distributed  weight,  =  2.vj,w  being  tlie  working  or 
safe  load  in  lbs.  in  the  middle ;  L,  length  ;  (',  breadth  : 
d,  depth  ;  and  I ),  the  deflection. 

Now  E=1.800lbs.  for   Deodar,   the  chief    building 
timber  used  in  the  Punjab,  then, 

^  being  the  safe  deflection  per  foot   of  length  of   tim- 
ber.    The  above  gives 

"■"       '8xf800~, 


40 


or  d 


Then,  taking  vj  the  load  i>ef  running  foot  instead  of 
the  whole  distributed  load, 


and  takiuar  »  — 


d  becomes  =  L     >J    '^      ; 

d       7       *    fio'  r  L^ 


The  above  is  the  formula  prescribed  for  calculation  of 
scantlings  of  timber  for  flat  roofs,  vide  Punjab  Govern- 
ment P.  W.  D.  Circular,  No.  44,  dated  :Wth  November 
1877. 

But,  as  the  calculations  are  tedious,  I  have  calculated 
the  scantlings  for  Deodar  wood,  for  all  spans  from  ',i  to 
20  feet.  Beyond  20  feet,  trusses  ought  to  bo  adopted, 
which  will  bo  treated  iu  a  separate  Paper  hereafter. 
Spacings  for  raftoi's  have  been  taken  1  ibot,  and  lor 
beams,  ")  feet  from  centre  to  centre,  wliich  arc  tlie  umi.-iI 
spacings  adopted  in  the  construction  of  buildings. 

CALCULATFOXS  of  the  ScANTLIXriS   OK  BEAMS  AND     P.I:K- 

GAHs  OF  Deodar  Wood  for  Flat  Roofs. 
(1.)     Burgahs  for  3  feet  span — 

Interval  from  centre  to  centre  ...    I    foot. 

L  =  bearing    of    burgahs,    /j  =  broadll),    </  =  depth 

Weight  =  1001bs.  per  font  ruv.  

n,,          ,         '    fw'   r  l/>        *    MOO  •<  1-5x3^'       „.-., 
I  hen,  d  =     v/  —  —  =    sj  ■ .- =  -  <.. 

// 


Interval  from  centre  to  centre 

,       •'    /  UK)  X1-.5X  7-        .  .     , 
«  --      \l  ^, ,  =  •>  inches, 

ajid  h   '--  .  _  --  r^  =  3'3;}  or  :U  inches. 


1  foot. 


d         _ 
lo        1-.5 
Scantlings  5"  x  3^". 
(6.)     Burgahs  fir  8  leet  span — 

Interval  from  centre  to  centre  ...   1  foot. 

=  .5'70  or  G  inches, 


,        *    /lOOXl-oXH'i 


and   h  —  —  =  ---^  ~  3'8  inches. 
Vo         Vo 

Scantlings  G"  X  3f'. 

(7.)     Burgahs  for  !)  feet  span — 

Interval  from  centre  to  centre  ...   1  foot. 

\/  _. =  (j  24  or  Gi  inches, 

^72  " 


d 


and6=—  =  -*-  =  4"19  or  4 J  inches. 
lo      lo 

Scantlings  G|"  x  4". 

(8.)     Burgahs  for  10  feet  span — 

Interval  from  centre  to  centre 


. . .  1  foot. 


d- 
and'  h 


/lOOxloX 

V — -72- 


10^ 


--  G'7  or  7  inches. 


6-7 


=  4-44. 


or  3  inches,  and />=  ,  -    —    ,  r 
1  i)         1  -5 

Scantlings  3"  x  2". 

(2.)     Burgahs  for  4  feet  span — 

Interval  from  centre  to  centre 


-  2  inches. 


Weight  as  in  foregoing  case. 


d 


'V 


1  foot. 


-  3'4  or  3i   inches,  and  h   = 

or  2i  inches. 

Scantlings  3 V'X  21' 
(3.1     Burgahs  for  .j  feet  span — 

Interval  from  centre  to  centre 


100  X  1-5  x^' 
"72 

1-5  ~  1-5 


2-33 


1  foot. 


d 


^V^ 


00x1-5  x5"» 

7-2 


4-  or  4  inches, 


d  4 

and  h    -  r^K  =  tt  =  26ij  or  3 inches. 
1-5         1-5 

Scantlings  4"  x  3". 

(4.)     Burgahs  for  0  feet  span — 

Inten'al  from  centre  to  centre 

*    /  100x1 -ax  6=' 

V  72 


1  foof. 


.; 


4'GO  or  ">  inches, 


17  '^  '' 


3-33  or  3i  inches. 

Sf^ntlings  .")"x3r'. 
(o.)     Burgahs  for  7  feet  span  — 


d.  ^ 
[•o        1-.5 

Scantlings  7"  x  4". 
(9.)     Beams  for  10  feet  span — 

Interval  from  centre  to  centre  ...    '■>  feet. 

Weight    per   s.    ft.    (including  weight    of    beam) 

lOOlbs. 
L— -length,  <i=depth  and  i^-breath    oi'  beam,  and 

Then,  ty',  or   weight   per     rniniiini    foot  of  beam 
.5x100  =.  .500lbs.        ''__ 

'        /  2  ^  V  2 

1 1  inches, 

d       11 

"2  '      2 
( 10.)  Beams  for  1 1  feet  span — - 

Interval  from  centre  to  centre 


or 


ind  /j 


0;'i  Indies. 


..   .'Sfeet. 
Weiglit  as  in  foregoing   case,  -'   -■  ' 


e,  d   --sj 


d  T* 

-  11 'G  or  12  inches,  and  0  =  -  — ^ 

2  2 

(11.)  Beams  for  12  feet  span — 

Interval  from  centre  to  centre 


72 

6  inches. 


^  feet. 


,  "    /   .500X2X  12^        ,,,  ,„       ,  ,,  .     , 
d=s^  -      - =  12-40  or  12|  inches. 


and  h 


d 
"2 


72 

12^ 
2 


Gl  inches. 


(12,)  Beams  for  13  feet  span- 
Interval  from  centre  to  centre 


•5  feet. 


^.VJ"o^2>^i^^ 


1  .'I'lG  or  I  :l  inclif 


and  b 


2 


ir. 


=•   — '     :=  Gi  inches. 


(,13.)  Beams  for  14  feet  span — 

Interval  from  centre  to  centre 


5  feet. 


d     \J 
and  b  — 


500  X  2  X_l  4-' 
72 

14 


13-9S  .ii-  14  inches. 


—  7  inches. 
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(14,)  Beams  for  15  feet  span — 

Interval  from  centre  to  centre 


^V 


500X2X15" 


72 


...  5  feet. 
14"7  or  15  iijches, 


and  b  = 


A. 
2 


15 


=    —     =  7J  inches. 

9 


(15.),  Beams  for  16  feet  span — 

Interval  from  centre  to  centre 


5  feet. 


d='^ 


500X2X163 


and  b  = 


=  15*44  or  1 6  inches, 

=  7*75  inches  or  8  inches. 


(16.)  Beams  for  17  feet  span — 

Interval  from  centre  to  centre 


5  feet. 


d  =  sj 


500X2X17'' 


72 


„d .  =  -^-  =  i^« 


=  1616  or  16^  inches 
=  8  inches. 


(17.)  Beams  for  18  feet  span — 

Interval  from  centre  to  centre 


5  feet. 


d  =^/JQQx2xi.s-'^^e.3g  ^^  17  .^^^^^ 

and  b  =  -    ^  =  =  8i  inches. 

2  2  . 

(18.)  Beams  for  19  feet  span — 

Interval  from  centre  to  centre  ...   5  feet. 


d=s/ 


and  6 


500x2x193 


72 
d      I7i 


1755  or  17^  inches, 


=  8'75  inches. 


(19.)  Beams  for  20  fe<>t  span — 

Interval  from  centre  to  centre 


5  feet. 


^  72 


and  6  = 


d 


18-25  or  18i  inches 
9"125  inches. 


18-25 

2  2" 

Scantlings  18"xl0"  inches. 

The  foregoincr  results  are  tabulated  in  the  table  annexed. 

Table  of  Scantlings  of  Deodar  timbers  for  Flat  Roofs,  calctdated  hy 
Rai  Bahadoor  Kunhya  LaV.  C.E.,  late  Executive  Engineer,  Lahore 
Division,  P.  W.  Department,  Punjab. 


Span  in 
feet. 

Interval  from 

centre  to 

Scantlings, 

Remarks. 

centre. 

Rafters 
3 

4 

or  Kurrees. 
1 
1 

3"  X  2" 
3i" X  2i" 

These  scantlings  are  for  first 
class  terrace  roofing,   whicli 

5 
6 

7 

1 
1 
1 

4"  X  .3" 

.5"  X  3i" 

.")  X  3i 

6"x.3|" 

weighs  about  lOOlbs.  per  s. 
ft.    For  mild  roof  coverings, 

8 

1 

it  will   be    safer  to     make 

9 
10 
Seajns. 

1 
1 

6i"x4" 
7"  X  4" 

them  same  as  for  terrace 
roofing.    For  Saul  timbers  it 

10 

5 

ir'x.H" 

12"x6* 

]2i"x6i" 

13"x6|" 

will  be  sufficient  to  take  the 

11 
12 
13 

5 
5 
5 

scantlings  for  2  feet  less  of 
span  ;  for  instance,  for  Saul 

14 
15 
16 

5 
5 
5 

14"  X  7" 
15"x74" 
16"  X  8" 

beams  for  16  feet  span  take 
the  scantlings  of  Deodar  for 

17 

5 

16i"x8" 

14  feet.    Beyond     20     feet 

18 
19 
20 

5 
5 
6 

17"x8.r 

17i"x8|'' 

18"xl0" 

trusses  should  be  adopted 
instead  of  beams. 

Labork  ;  \st  December  1886. 
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NOTES  FROM  HOME. 
(From  our  own  Correspondent. ) 

Great  efforts  are  again  being  made  to  urge  the  Government 
to  abolish  the  coal  dues  of  London,  descril)ed  by  a  former 
Chancellor  of  the  Exchequer  as  opposed  to  public  policy  and 
financial  wisdom.  The  tax  undoubtedly  bears  hard  on  the 
mining  industries.  It  is  cliarged  equally  on  all  qualities  of 
coal  coming  into  London,  whereby  the  inferior  kinds  pay 
50  per  cent,  of  their  value.  It  has  to  be  remembered  that  the 
revenues  arising  from  these  dues  pays  for  the  great  improve- 
ments of  the  metropolis,  which  therefore  indirectly  contri- 
butes, perhaps  directly,  to  the  prosperity  of  the  metropolis 
itself. 

Papers  unon  "  Marine  Temperature  Observations"  and 
"  Notes  on  taking  Meteorological  Observations  on  Boardship  " 
were  read  at  the  ordinary  meeting  of  the  Royal  Meteorological 
Society  on  the  I6th.  After  the  reading  of  these  papers  a  very 
interesting  exhibition  was  held  of  Marine  .Meteorological  in- 
struments and  apparatus,  and  of  such  new  instruments  as 
have  been  invented  and  first  constructed  since  the  last 
Exhibition. 

The  Meteorological  Council  has  just  published  the  first 
part  of  a  series  of  Synchronous  Weather  Charts  of  the  North 
Atlantic  and  the  adjacent  continents  which  are  in  course  of 
preparation  for  every  day  from  August  1st,  1882,  to  August 
31st,  1883.  In  these  there  are  on  an  average  observations 
from  rather  more  than  400  ships  scattered  over  the  North 
Atlantic  for  each  day,  hesides  which  daily  observations  have 
been  used  from  300  land  stations.  The  area  embraced  ex- 
tending from  the  Pacific  Coast  of  North  America  in  the  West 
to  Central  Russia  and  from  the  Southern  part  of  the  Arctic 
Regions  on  the  North  to  the  Equator  on  the  South.  These 
Charts  are  of  an  entirely  novel  character,  especially  from  the 
amount  of  data  they  contain,  no  such  mass  of  observations  over 
the  ocean  having  been  previously  collected.  The  information 
for  a  single  day  is  contained  on  two  Charts.  One  gives  the 
height  of  the  Barometer  by  the  aid  of  isobars  with  the  di- 
rection and  force  of  the  wind  and  also  the  state  of  the 
weather.  The  second  Chart  gives  the  temperature  of  the  air 
and  of  the  sea  surface  water,  the  weather  being  also  repeated. 
It  is  thus  possible  to  trace  iii  a  graphic  manner  the  origin 
and  progress  day  by  day  of  the  larger  and  more  pronounced 
disturbances.  And  besides  the  elucidation  of  the  weather 
changes  over  these  Islands,  these  Charts  must  serve  to  afford 
material  for  fresli  scientific  inquiry  as  they  will  throw  con- 
siderable light  on  all  meteorological  investigations. 

The  recent  successful  trial  at  Enfield  of  the  Maxino  machine 
gun  has  been  followed  by  an  announcement  that  its  manufac- 
ture is  about  to  be  undertaken  by  an  eminent  English  m.anu- 
facturing  company.  At  the  trials  referred  to  these  guns  of 
-45  calibre  exceeded  the  Government  requirements.  One 
weighing  501bs.  discharged  1,000  rounds  within  the  4  minutes, 
another  of  the  same  weight  1,000  rounds  in  3  minutes  25 
seconds.and  a  third  which  only  weighed  421V)S.  discharged  1.000 
rounds  in  1  minute  30  seconds.  These  guns  were  all  exposed 
to  the  sand  and  rust  tesfs,  which  in  no  way  affected  their 
efficiency.  Though  in  rapidity  of  fire  it  may  be  equalled  its 
immunity  from  jamming  and  missfires  is  claimed  to  place 
this  system  above  others. 

The  members  of  the  Committee  which  has  for  some  months 
been  inquiring  into  the  administration  of  the  Ordnance 
factories  are  about  to  visit  some  of  the  important  private 
manufactories  in  the  country.  Lord  Morley  and  his  colleagues 
will  inspect  the  great  works  of  Sir  W.  Armstrong  and  Co. 
at  Elswick  and  proceed  to  Sheffield.  Manchester,  Crewe  and 
Birmingham,  The  object  of  these  visits  is  to  compare  the 
methods  of  management  adopted  .in  private  enterprise  with 
those    that    have    been  pursued  in  the  Royal  Establishments. 

Some  interesting  particulars  relative  to  Steam  Tramways 
and  of  the  systems  that  are  adopted  by  the  three  companies 
into  which  the  Tramwavs  of  that  City  are  divided  are 
given  in  the  Engineer.  The  engines  used  on  these  lines 
are  made  by  Kitson  of  Leeds,  Beyer  and  Peacock  and  the 
Falcon  Engine  Works,  Loughborough.  The  rail  used  in  all 
cases  is  Gowan's  grooved  girder  rail.  Particulars  are  also 
given  of  the  Central  Co.'s  Main  Depdt. 

The  meeting  of  the  British  Association  is  to  take  place 
at  Manchester  commencing  on  August  31st.  The  President 
will  he  Sir  Henry  Roscoe  and  the  meeting  promises  to  be  a 
good  one,  for  as  the  subscriptions  are  reported  to  be  coming 
in  well,  the  excursions,  visits  and  other  entertainments  will  be 
carried  out  on  an  exceptionally  liberal  scale. 
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From  America  we  learn  that  the  present  prospects  promise 
•  vear  of  special  activity  in  Railway  construction.  Railway 
building  there  is  reported  to  he  about  double  what  it  was  at 
this  date  last  year.  The  Rail  mills  have  very  little  capacity 
nnsold  between  this  and  the  1st  of  next  September.  New 
mills  will  l)e  built  this  year  and  the  capacity  of  nearly  all 
the  others  is  beinsr  extended. 

It  was  resolved  at  a  recent  meetinsr  of  the  London  Chamber 
of  Commerce  to  form  a  section  to  represent  branches  of  the 
Engineering  trades. 


i:itc  dlnccttcB. 


PUBLIC  WORKS  DEPARTMENT. 
India,  April  16,  1887. 

Jiajputaiui. 

R.ii  Saliib  Gopal  Cliutidra  Chattopadliyay,  Assistant  Enijineer, 
1st  grade,  Assam,  is  transferred  to  State 'Rail  ways  and  liia  services 
placed  at  tlie  disposal  of  the  Government  of  Bengal. 

Mr.  A.  T.  Uhiodetti,  Assistant  Engineer,  2nd  grade.  State 
Railways,  is  transferred  from  the  Kstablishnient  under  the  Govern- 
ment of  Bombay  to  that  tnider  the  Chief  Commissioner  of  Burmah 
for  employment  on  Railways. 

Mr.  E.  W.  S.  Douglas,  Executive  Engineer,  3rd  grade, 
North-Westerii  Provinces  and  Ondli,  temporarily  employed  on 
State  Railways  under  the  Government  of  Bombay,  is  retrausferred 
to  the  North- Western  Provinces  and  Oudh. 

Tlie  Governor  General  in  Council  is  pleased  to  order  the 
following  promotions  and  rever.sions  among  the  Executive  and 
Assistant  Engineers  attached  to  State  Railways,  with  etfect  from 
the  datHs  specified. 

W.  H.  P.  Sherman,  Executive  Engineer,  2nd  grade,  to  be  Exe- 
cutive Engineer,  1st  sirade,  sub.  pro  t>:m..  with  effect  from  1st 
August  1886. 

Mr.  H.  B.  Addis,  Executive  Engineer,  2nd  grade,  to  be  Exe- 
cutive Engineer,  Ist  grade,  sub.  pro  tern.,  with  effect  from  Ist 
August  1886. 

Captain  H.  O.  Selby,  R  E.,  Executive  Ensrineer,  3rd  grade,  to  be 
Executive  Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from 
Ist  Angust  1886. 

Mr.  B.  P.  Miison,  Executive  Engineer,  3id  grade,  to  be  Exe- 
cutive Ensrineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from  1st 
August  1886. 

Mr.  G.  F.  Lamb,  Executive  Engineer,  4tli  grade,  to  be  Exe- 
cutive Engineer,  3rd  grade,  sub.  pro  tern.,  with  effect  from  Ist 
August  1886. 

Babu  Bhoobuu  Molinn  Rose,  Executive  Engineer,  4th  grade, 
»{\h.  pro  tern.,  to  be  Executive  Engineer,  3rd  grade,  sub.  pro  tern., 
with  effect  from  1st  August  1886. 

Mr.  W.  MIchell,  Exec\itive  Engineer,  4th  grade,  temporary 
rauk,  to  V)e  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with 
effect  from  1st  August  1886. 

Mr.  W.  Sivewright,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with 
#ffect  from  1st  August  1886. 

Mr.  E.  H.  Clementaon,  Assistant  Engineer,  Ist  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
Ist  August  1886. 

Mr.  H.  S.  Talbot,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  with  effect  from  1st 
August  1886. 

Mr.  W.  S.  Haig,  Assistant  Engineer,  Ist  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  18th  August 
1886. 

Mr.  E.  J.  Alexander,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  witli  effect  from  4th 
September  1886. 

Mr.  W.  R.  Shaw,  Assistant  Engineer,  Ist  urade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  5th  Sep- 
tember 1886. 

Mr.  G.  Mills,  Assistant  Engineer,  Ist  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  9tli  Sep- 
tember 1886. 

Mr.  G.  Dcuchars,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  12th  Sep- 
t«mber  1886. 

Mr.  G.  Deuchars,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  let  grade,  with  effect  from 
IstOctoWr  1886. 

Mr.  P.  T.  S.  Large,  Executive  Engineer,  2nd  grade,  to  be  Exe- 
cutive Eniiineer,  1st  grade,  sub.  pro  tern.,  with  effect  from  Ist 
fJctober  1886. 

Mr.  J.  Rlston,  Executive  Engineer,  3rd  grade,  to  be  Executive 
Ko;.Mnecr,  2nd  grade,  sub. pro  tem.,  with  effect  from  Ist  October 
1886. 

Captain  .7.  Burn-Murdoch,  R.B.,  Executive  Engineer,  4th  grade 
Kub.  pro  Urn..,  to  be  Executive  Engineer,  3rd  grade,  sub.  pro  tern. 
Willi  effect  from  1st  October  1886. 

Mr.  B.  S.  .1.  Routli,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Executive  Eiiifineer,  4th  grade,  sub.  pro  tcm.,  with 
effect  from  Ist  October  1886. 


Mr.  J.  F.  H.  Collet,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank  with  effect  from  1st 
October  1886. 

Mr.  G.  Deuchars,  Assistant  Engineer,  1st  grade,  to  be  Execu- 
tive Engineer,  4th  grade,  temporary  rank,  with  effect  from  6th 
October  1886 

Mr  G.  Deuchars,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect  from  13th 
October  1886. 

Bhoobun  Mohun  Bose,  Executive  Engineer,  4th  grade,  sub.  pro 
tern.,  to  be  Executive  Engineer,  4th  grade,  permanent  rank,  with 
effect  from  14th  October  1886. 

Mr.  W.  S.  Haig,  Executive  Engineer,  4th  grade,  temporary  rank, 
to  be  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with  effect 
from  14th  October  1886. 

Mr.  G.  Deuchars,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  14th  October 
18S6. 

Mr.  H.  S.  Jones,  Assistant  Engineer.  1st  grade,  sub.  pro  tern., 
to  be  Assistant  Engineer,  Ist  grade,  permanent  rank,  with  effect 
from  14th  October'l886. 

Mr.  G.  Deuchars,  Executive  Engineer,  4th  grade,  temporarv 
rank,  to  be  Ai^sistant  Engineer,  1st  grade,  with  effect  from  15th 
October  1886. 

Mr.  G.  Mills,  Executive  Engineer,  4th  grade,  temporary  rank, 
to  be  Assistant  Engineer,  1st  grade,  with  effect  from  2l8t  October 
1886. 

Mr.  W.  R.  Shaw,  Executive  Engineer,  4th  grade,  temporarv 
rank,  to  be  Assistant  Engineer,  Ist  grade,  with  effect  from  26tii 
October  1886 

Mr.  E.  J.  Alexander,  Executive  Ensrineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  graile,  with  effect  from  3rd 
November  1886. 

Mr.  R.  C.  Dyson,  Executive  Engineer,  4th  grade,  terapoiarv 
rank,  to  be  Assistant  Engineer,  Ist  grade,  with  effect  from  17th 
November  1886. 

Mr.  J.  F.  H.  Collet,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  he  .Assistant  Engineer,  ist  grade,  with  effect  from  29th 
November  1886. 

Mr.  C.  J.Ci)le,  Executive  Engineer,  4tli  grade,  temporary  rank, 
to  be  Assistant  Engineer,  1st  grade,  with  effect  from  8th  December 
1886. 

Mr.  H.  G.  S.  .Savory,  Executive  Bngineei,  4th  grade,  temporarv 
rank,  to  be  Assistant  Engineer.  1st  grade,  with  effect  from  1  Ith 
December  1886. 

Mr.  E.  H.  Tnck,  Executive  Engineer.  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect  from  12th 
December  1886. 

Mr.  P.  P.  Rogers,  Executive  Engineer,  4th  gi'ade,  temporary 
raiil',  to  be  Assistant  Engineer,  Ist  grade,  with  effect  from  14th. 
December   1886 

Mr.  H.  W.  Bennet,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  he  Assistant  "Engineer,  1st  grade,  with  effect  from  15th 
December  1886. 

Major  A.  D.  McArthur,  R.K.,  Executive  Engineer,  Ist  grade, 
Bengal,  is  appointed  to  officiate  as  Superintending  Engineer  of  the 
Sone  Circle  during  the  absence  of  Mr  C.  W.  Odling  on  privilege 
leave,  or  until  further  orde.-s. 

Mr.  F.  B.  Hebbert,  Executive  Engineer,  3rd  grade.  State  Rail- 
ways, temporarily  employed  in  the  Simla  Imperial  Circle,  is  ap- 
pointed Officiating  Deputy  Consulting  Engineer  to  the  Government 
of  India  for  Guaranteed  Railways,  Lucknow. 

Mr.  W.  Causley,  Honorary  Assistant  Engineer,  1st  grade,  is 
transferred  from  Rajputaua  to  Hyderabad. 

Mr.  H.  J.  A.  Bowden,  Assi.*tant  Engineer,  Ist  grade,  passed 
the  Departmental  Standard  Examination  prescribed  in  the  Public 
Works  Department  Code. 

Bombay,  April  14,  1887. 

Major  W.  Osborn,  r'.e.,  E.xecutive  Engineer,  1st  grade,  is 
allowed  furlough,  on  medical  certificate,  for  one  year. 

H.  E.  the  Governor  in  ('ouncil  is  pleased  to  make  the  follow, 
ing  promotions  in  the  Engineeriii<:  Establishment,  i-ice  Major- 
General  J.  LeMesurier,  k.k.,  who  has  vacated  his  appointment 
under  the  regulations,  with  effect  from  the  24th  March    1887  : — 

(y'olonel  A.  T.  Mander,  R.K,  to  be  Superintending  Engineer,. 
1st  class,  permanent 

Colonel  W.  M.  Ducat,  r.k.,  to  be  Superintending  Engineer, 
2nd  class,     permanent. 

Mr.  G.  N.  R.  Lambert,  to  be  Superintending  Engineer,  3r(l 
class,  sub.  pro  tern. 

Mr.  J.  A.  Coghlan,  to  be  Executive  Engineer,  Ist  grade,  per. 
man  en  t. 

Mr.  E.  K.  Reinold,  to  be  Executive  Engineer,  2nd  grade,  perma- 
nent. 

Mr.  J.  G.  Single,  to  be  Executive  Engineer,  2nd  grade,  sub. 
pro  tern. 

Captain  E.  C.  Spilsburry,  K.E.,  to  be  Executive  Engineer, 
3rd  grade,  ))einianent. 

Mr.  C.  N.  Clifton,  to  be  Executive  Engineer,  3rd  grade,  sub. 
pro  tern. 

Khan  Saheb  F.  C.  Tarapurwalla,  to  be  Executive  Engineer, 
4th  grade,  permanent. 

Mr.  E.  V.  Dawson,  to  be  Executive  Engineer,  4th  grade,  sub. 
pro  tern. 


April  23,  '87.] 
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N.-W.  Provinces  and  Oudh,  April  16, 1887. 

Buildings  and  lioads  Branch. 
Mr.  0.   C.  S.  Clark,  Assistant  Eiisineer,    1st  grade,    passed    tlie 
Departmental  Standard  Examination  in   Hindustani,  on   the    12th 
April  1887. 

Irri'iation  Branch. 

Mr.  H.  Nelson,  Executive  Engineer.  4tli  gmde,  snb.  ;r;-o  Um.,  is 

apjiointed    to    the    charsre    of  the  Rohilkhnnd  Canals,  dnrinj;   the 

ai)scnce    of    Mr.  .T.  L.    Ticlcell,    Executive    Engineer,    on    three 

months'  privilege  leave.  ' 

Punjab.  April  14,  1887. 
Mr.  A.  E.  Orr,  Assistant  Engineer.  2nd  grade,  passed  on  the  l.st 
March  1887,  the  Pepartniental    Examination    prescribed  in  Public 
Works  Department  Code. 

Central  Provinces,  April  16,  1887. 

Consequent  on  the  reduction    of  the    Saugor  Division,     General 
Branch,   (Captain   .T.    ' '.    Addison,    r.e..    Executive  Engineer,   .3rd 
grade,  is  transferred  to  the  charge  of  the  Hoshangabad  Division. 
Bengal,  April  20,  1887. 
EMahliithment — Ttailnriy. 

Mr.  R.  A.  Way.  Executive  Engineer,  2nd  grade,  sub.  ^ro  ton.. 
Tirhoot  State  Eailw.Tv,  is  granted  3  months'  privilege  leave,  with 
.«ffectfrom  the  1st  :Mav  1887. 

Entahli^h  ment —  Oeneral. 

Baboo  Rakhal  Dass  Cliatterjee,  Assistant  Engineer.  1st  grade, 
attached  to  the  Dacca  Division,  is  granted  furlough  for  G  months, 
frpui  sncli  date  as  he  may  avail  himself  of  it. 

With  reference  to  Governraetit  of  India.  Public  Works  Depart- 
ment. Notification  No.  11."?  of  the  nth  April  1887,  Rai  Saliib 
Gopal  Ciiundr.i  Chattor.r.dhyay,  Assistant  Engineer,  1st  grade,  is 
posted  to  the  Eastern  Bengal  State  Railway. 

Mr.  W.  Coiman.  Inspector  of  Local  Works,  Presidency  Division, 
18  appointed  to  officiate  as  Inspector  of  Local  Works.  Dacca  Divi- 
sion, in  addition  to  his  own  duties,  during  the  absence,  on  furlough 
of  Mr.  J.   W.  Johnson, or  until  further  orders. 

Under  the  power  vested  in  him  by  section  12.3  of  the  Bengal 
Local  Self-GoVernnient  Act  of  1885,  the  Lieutenant-Governor  is 
pleas3d  to  appoint  Mr.  J.  T.  Simpson,  Executive  Engineer,  2nd 
grade,  to  be  lusnec'.or  of  Local  Works  in  the  Cliittagong  Division. 

Mr.  F.  Sills,  Executive  Engineer,  2nd  grade,  attached  to  the 
office  cjf  tlie  Superintending  Enirineer,  Eastern  Circle,  is  appointed 
to  he  Executive  Engineer  of  the  Chittagong  Division,  vice  Mr. 
.T.  T.  Simpson. 

Assam,  April  16,  1887. 

In  continuation  of  Orders  dated  the  14th  .January  1887,  grant- 
inu  an  extension  of  sick  leave  up  to  7th  April  1887,  to  Rai  Sahib 
Gopal  Chandra  Chattapadhyay,  B.A.,  A.ssistant  Engineer,  First 
Gradi',  a  further  extension  of  three  months'  sick  leave,  on  medical 
certificate,  is  granted  to  this  officer,  with  effect  from  8tli  April 
1887. 


Ittliian  €ttgtn££drtg  patent  |lcigi0ter. 


Specifications  of  the  nndermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department  : — 

The  28th  March  1887. 

60  of  ISSS-— Edward  William  Serrell  (.Tr.),  of  the  City,  County  and 
State  of  New  York,  in  the  United  States  of  America, 
at   present   Commoraut   in   Chaheuil  (Drome),  in  the 


Republic  of  France. — For  on  imjirone/f  mf''hanv,in 
ilenominated  in  French  "lance-hoaf'  e.mploycd  jar  red- 
intf  silk. 
61  of  1886.— Edward  William  Serrell  (.Jr.),  of  the  City,  County  and 
State  of  New  York,  in  the  United  States  of  America, 
at  present  Commoraut  in  Chaheuil  (Drome),  in  the 
Republic  of  France. — For  improved  proiiexHe^  and 
comhinations  of  mpchaniim  and  their  icorkiiuj,  to  he 
apidu'd  to  marhineri/  for  tlic.  automatic  retJlntj  of  silk. 
87  of  1836. — George  Hopkin  Wells,  of  48,  Monmouth  Street, 
Sheffield,  in  the  County  of  York,  Coach  Smith. — For 
an  improved  Lock-nut  for  Ilaihcay  pur]-,oiies  or  other - 
imse, 

159  of  1886. — Madho  Ram  Ojha,  late  Sub-Eugmeer,  Public  Works 
Department,  resident  of  Mainpuri. — Fw  improve- 
ments in  jmnkhas. 

165  of  1886.  — Richard  Morris,  of  Blackheath,  in  the  County  of  Kent, 
England. — -For  safety  appliances  for  rifle  ranijcs. 

192  Pf  1886. — Robert  William  Page,  of  London,  England,  Engineer. 
— For  improvements  in  muscular  potcer  or  strength- 
testinfj  machines. 

196  of  1836.— Edgar  Bluck,  Military  Tailor,  of  16  and  17,  Old  Caven- 
dish Street,  in  the  County  of  Middlesex,  England. 
— For  imp)  ovements  in  coverings  for  the  head  such  as 
hats  and  caps. 

233  Cf  1886. — John  William  Colton,  Alfred  Cutting  Colton  and 
William  England  longhottom,  trading  under  the 
style  or  firm  of  Messrs.  J.  Colton  and  Company,  of 
Adelaide,  in  the  Province  of  South  Australia,  Mer- 
chants.— For  a  combined  tcater filter  and  cooler. 

3  of  1887. — Thomas     Large     Henly,    of    No.    57,   Charing  Cross, 

London,  in  the  County  of  Middlesex,  England, 
Goutleman. — For  improved  means  and  apparatus  for 
heating  and  maintaining  an  equable  heat  in  flax-steep- 
ing tanks. 

4  of  1887- — Conjeveram  Chellapa  Naicker,  Bricklayer  Maistry,  re- 

siding at  No.  47,  Seven  Wells  Street,  Black-To%vn, 
Madras. — For  raisini/  water  from  mells,  "pritigs,  ibc. 

5  of  1887. — Josiah  McGregor,  of  78,  Queen  Victoria  Street,    in   the 

City  of  London,  Engineer. — For  improvements  in  stem 
xcheel  steamers. 
18 J  of  1887. —Thomas     Hill,     Proprietor,     T.     Hill   and    Company, 
Tobacconists,   Calcutta. — For  an  improved  box  or  re- 
ceptacle for  containing  tobacco  or  suvff. 

The  4th  April  1887. 

9  of  1886- — Sandford  James  Kilbj',  Superintendent  of  the  Customs 
Preventive  Service  aud  Salt  Department,  Calcutta. 
Amended  specification  of  bis  invention. — For  facili- 
tating the  hoisting,  weighing  and  discharging  of  salt, 
coal,  melais,  grain  or  any  other  material. 

152  of  1886- — Henry  Hamilton  Remfry,  Solicitor  and  Patent  Agent, 
of  .5,  Fancy  Lane,  Calcutta. — For  improvements  in 
telephon e  t  r an smitters. 
175  of  1386- —Max  Pavel,  of  Cawnpore,  Taiuier.  —  For  an  improved 
method  for  extractimj  the  tan  or  tannin  from  the  Babool 
and  other  tan-yielding  barks,  and  for  the  appurtenance* 
therefor. 

56  of  1887. — Louis  Jacques  Henri  Cellerier,  of  Asniercs,  France, 
Pliotographic  Chemist. — For  improvements  in  the  pro- 
duction of  coloured 2^hotographs, 

40  of  1837.  -Herbert  Land)ert,  Engineer,  of  4,  Regent  Terrace, 
Jjeeds,  and  George  (ireenwood,  Jfachinist,  of  8, 
Beech  Grove  Terrace,  Leeds,  both  of  the  County  of 
York,  England. — For  improved  apparatus  for  express- 
ing  oil  from  oH-yielding  vegetable  substances  and 
converting  the  nsidue  into  oilcake. 
•41  of  1887. — Frederick  Sauilers,  of  St.  Petersburg,  Russia,  Mer- 
chant.— For  improvements  in  the  system  of  removing 
sewage,  Ac.,  frtm  ccss-pook,  sinks,  and  the  like. 


Sumbhoo     Chunder    Auddy, 
No.  .58,  WFJJJNGTON  STRF.ET, 
Calcutta. 
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BRowNi.st;.- At  Nudiai,  on  13tli  April  1887,  Thomas  J.  Brown- 
ing, late  of  P.  W.  Department,  aged  46  year.s  and  6  days. 

Fioci.— At  Tremezzo,  Italy,  on  25th  March  1887,  Ifenry  Figg, 
C.E.,  late  of  India,  and  youngest  .son  of  the  late  Lieutenant- 
Colonel  Figg,  K.E. 


THE  BOMBAY  P.  W.  D.  SECRETARYSHIP. 
The  following  startling  paragraph  is  taken  from  the 
Times  of  India  : — "There  is  an  astonishing  rumour  abroad, 
i.e.,  that  Government  actually  propose  to  appoint  a  mem- 
ber of  the  Covenanted  Civil  Service  to  be  Secretary  to 
Government  in  the  Public  Works  Department.  Such  an 
appointment  would  be  a  grave  injustice.  It  would  stop 
one  step  all  through  the  Bombay  Public  Works  Depart- 
ment in  which  promotion  is  already  incredibly  bad  andf 
the  pay  out  of  all  proportion  poor  in  comparison  with  the 
intellectual  and  educational  attainments  of  the  men.  It 
would  further  take  away  the  only  prize  in  the  department. 
It  would  still  further  enforce  the  retirement  of  every 
sinole  Colonel  who  happens  to  become  a  Major-General ; 
in  fact,  it  is  such  an  extraordinary  proposal  that  we  could 
hardly  believe  that  Government  really  comtemplate  it, 
were  it  not  for  what  we  know  the  Government  propose 
\f)  do  with  the  Chief  Presidency  Magistrate." 

W^e  hear  from  information  received  subsequently  from 
Bombay,  that  Mr.  Lee-Warucr  will  probably  be  General 
Goodfellow's  successor,  if  a  Covenanted  Civilian  be  ap. 
pointed  Secretary  to  Government  in  the  Public  Works 
Department.  But  we  need  hardly  point  out  to  the 
Department  at  large,  that  such  a  proposal  should  be. 
resisted  tooth  and  nail.  It  has  been  remarked  that 
the  Rawul  Pindi  Civil  Engineers'  Defence  Committee 
have  of  late  been  doing  nothing  for  the  large  subscrip- 
tions received  by  them  beyond  circulating  pamphlets 
on  the  "  Currency  Question  "  to  their  contributors.  No 
doubt  it  is  most  desirable  that  everyone  in  India  should 
attempt  to  grasp  this,  the  burning  question  of  the  day  ; 
but  in  the  unjustifiable  propo.sal  of  the  Bombay  Govern- 
ment,the  Committee  have  a  case  made,  as  it  were,  to  their 
hand,  and  to  overthrow  which  they  should  spare  neither 
time,  money,  nor  energy.  Every  atom  of  influence  at 
their  disposal  in  Parliament,  the  Press,  and  the 
Institute  of  Civil  Engineers  should  be  utilised  to  the 
utmost ;  and  it  should  be  remembered  that,  on  this  occa- 
sion, Military  and  Civil  Engineers  can  fight  shoulder  to 
shoulder,  and  join  together  in  tipholding  the  status  and 
dignity  ot  the  Public  Works  Department  in  India. 

We  should  remind  our  interested  readers,  that  if  this 
appointment  is  made,  it  will  create  a  most  dangerous 
precedent ;  for  if  it  once  be  conceded,  that  a  Covenanted 
Civilian  can  act  as  Secretary  to  the  Department  in 
Bombay,  what  is  to  jDrovent  the  application  of  the 
same  principle  in  other  administrations  ?  And  what 
makes  the  proposed  appointment  all  the  more  start- 
ling, is  the  fact  that  the  Governor  of  the  Province,  being 
an  outsider  to  all  the  Services — is,  or  ought  to  be,  quite 
uninterested  and  unprejudiced  in  the  matter.  We  must 
admit  that  we  are  ciuite  unable  to  understand  Lord  Reay's. 
action  in  this  matter.  If  it  is  seriously  meant  to  as- 
sert— which  we  can  hardly  believe  to  bo  the  case — that 
there  is   no   Engineer,    Military  or  Civil,  on  the  Bombay- 
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side,  capable  of  undertaking  the  duties  of  Secretary  in  the 
Public  Works  Department,  there  are  plenty  of  men  in 
Riilways  or  other  Branches  quite  equal  to  the  situation  ; 
and  in  addition  to  this,  we  would  draw  attention  to  the 
feet,  that  from  Executive  Engineer  1st  grade  upwards 
all  the  members  of  the  Department  are  brought  on  to 
one  <;eneral  list  for  promotion  by  the  Government  of 
India. 

We  can  only  characterise  the  proposer!  appointment 
as  a  most  gratuitous  insult  to  a  whole  body  of  public 
servants,  who  are  the  equals  of  any  other  branch  of  the 
Serv'ices  in  point  of  ability,  education,  and  social  posi- 
tion. This  idea  of  the  infinite  superiority  of  the  Cove- 
nanted Civil  Service  over  any  other,  and  the  suitability,  as 
well  as  adaptability,  of  its  members  for  any  or  every  big 
appointment  in  India,  should  be  exploded  at  once,  and 
•with  no  gentle  hand.  If  Lord  Reay  persists  in  providing 
for  his  particular  Dowb  at  the  expense  of  a  whole  De- 
partment, we  trust  that  Sir  Theodore  Hope  will  interfere 
through  the  Secretarj^  of  State ;  failing  which,  we  hold  it 
to  be  the  duty  of  every  man  in  the  P.  W.  D.  to  protest, 
in  as  forcible  a  manner  as  he  possibly  can,  against  what 
■we  can  only  characterise  as  a  scandalous  piece  of  job- 
ben. 


THE   DEVELOPMENT  OF  INDIA. 

Some  passages  in  Mr.  Jeans's  paper  read  before  the 
East  Indian  Association,  to  which  we  referred  in  onr  last 
issue,  bring  forcibly  to  our  mind  the  old  and  popular 
sapng,  "  as  the  statist  thinks  so  the  bell  clinks."  We  do 
not,'  however,  mean  to  suggest  that  he  has  consciously 
distorted  figures  to  serve  his  purpose ;  on  the  contrary, 
we  think  Mr.  Jeans  has  made  out  a  strong  case  for  him- 
fie\f.  But  it  is  nevertheless  true,  that  the  same  facts  when 
contemplated  from  another  point  of  view  might  be  ad- 
duced in  support  of  a  different  theory.  He  lays  undue 
stress  on  the  authority  of  General  Strachey,  who  estimates 
the  benefit  to  the  people  of  India  from  i-ailways  already 
constructed  at  from  thirty  to  forty  millions  annually. 
Our  past  experience  leads  us  to  receive  with  certain  reser- 
vation the  dicta  laid  down  b}'  any  of  the  Stracheys — the 
manipulation  of  figures  in  regard  to  the  Afghan  cam- 
paign of  1878-79  in  the  Indian  Budget,  during  the  close 
of  the  last  Beaconsfield  ministry,  is  an  instance  in  point. 

Far  be  it  from  us  to  deprecate  the  development  of  the 
railway  .system  in  India  ;  there  can  be  no  doubt  that,  under 
conditions,  they  are  and  will  be  an  enormous  boon  to  the 
countrj',  and  play  an  important  part  in  its  material  pro- 
gress, but  it  can  hardly  be  expected  to  accomplish  every- 
thing that  the  puissant  Secretary  of  the  Iron  and  Steel 
Institute  tries  to  prove.  The  following  is  one  of  several 
overdrawn  pictures  in  the  address  with  wliich  he  re- 
galed his  hearers.  He  says  : — "  With  railway  facilities 
there  is  no  good  reason  why  the  100,000,000  acres  of 
cultivable  land  now  lying  wa.ste  for  lack  of  such  facilities 
fchould  not  be  brought  under  cultivation.  Let  the  land 
be  let  at  an  average  of  only  2«.  per  acre,  and  it  will 
<lirectly  yield  an  annual  revenue  to  the  Government  of 
j£  10,000,000  sterling  a  year.     But  the  indirect  gain  would 


be  still  more  considerable.  The  revenues  of  India  would 
be  improved  all  along,  thriving  industries  would  increase 
and  multiply,  our  export  trade  would  receive  an  enormous 
impetus,  for  it  need  not  be  pointed  out  that,  if  we  dre\\ 
upon  India  for  the  whole  of  the  24,000,000  cwt.  of  corn 
now  imported  from  America,  we  should  correspoudingly 
increase  our  export  trade,  as  well  as  give  the  people  of 
India  an  opportunity  of  stepping  out  of  the  poverty  and 
wretchedness  that  is  now  their  portion,  and  stepping  upon 
to  an  altogether  higher  and  more  prosperous  condition 
of  existence." 

Fiom   a  purely    theoretical  point    of  view  the    picture 
is  admirable,  and    the    reference  to   the   people  of  India, 
touching;  but  there    are     some    difficulties   in    tlie    waj 
of  realising  this  beautiful  dream,  which  have  not  been 
taken  into  calculation.     That  man  is  a  benefactor  of  the 
human  race  who  could   make    two  blades    of   erass  "row 
where  one  is  grown  now,  but  here  is  a  magician    who,   by 
the  mere  flourish  of  his  wand,  converts,  in  the  space  of  a 
few  seconds,  one  hundred  million  acres    of  howling  desert, 
into    a   veritable     paradise    overflowing    with    milk   and 
honey.     When  a   visionary    and    an   enthusiast   dabbles 
in  practical  politics  the  result    is   kmentable.     It  is  true 
railways  exercise  great  influence  in  saving  the  inhabitants 
of  remote  provinces   from  the   recuri-ent  risks  of  famine, 
but  at  the  same  time  it  should  be    considered   that    rail- 
ways also  take  away  food  grains  in  a  season  of  plenty   to 
bring  it  back  in  a  time  of  scarcity  with    the    addition    of 
extra    charges.     But    let   that    pass.     What   we   are   at 
present   concerned    with    is    the    accusation    of  culpable 
neglect  preferred  against    the   Government,    and    the   ar- 
guments adduced  by  Mr.  Jeans  in  support  of  his  position. 
He  says  that  with  the  present    price   of  materials  (there 
has  been  a  great  depression  in  the    iron   and    steel    trade 
ai.   home)    the   cost    of    construction    would    not   exceed 
£7,000  per  mile,  while  in  188.5  the  'average'   net  receipts 
per  mile  then  in  operation  were  as  much  as  £800,   or   a 
return   of  nearly    twelve    per  cent,    on    the    investment. 
This  was  a  haphazard   statement,    inasmuch    as  statistics 
show  that  some  of  the  larger  lines,  running  through  popu- 
lous parts  of  the    country,  do  yield  large    receipts,    while 
on  the  other  hand  there  are  lines  that  pay  i'rom  a  quarter 
to  a  half  of  the  above  mentioned  premium. 

Those  who  endorse  the  views  of  Mr.  Jeans  of  course  find 
fault  with  the  Government  as  being  two  niggardly  in  the 
matter  of  expenditure  for  such  a  useful  purpose  as  that 
which  in  advocates.  But  they  should  bear  in  mind  that, 
as  a  whole,  the  Indian  railway  system  does  not  yet  pay 
its  way.  And  handicapped  as  the  Government  is  with 
heavy  liabilities  on  this  account,  would  it  be  advisable  to 
launch  into  large  schemes  of  railway  extension  ?  We  admit 
that  India  offers  a  very  large  field  for  private  enterprise  in 
this  direction,  and  instead  of  clamouring  for  the  construc- 
tion of  more  railways  does  it  not  stand  to  reason  that  if 
traders  and  capitalists  have  persuaded  themselves  to  be- 
lieve that  good  profits  await  the  investment,  they  should 
embrace  the  opportunity  of  reaping  a  rare  harvest,  in- 
stead of  continually  dinning  into  the  ears  of  Govern- 
ment, both  at  home  and  here,  that  they  are  guilty  of  a 
grave  dei-eliction  of  duty  in  not  covering   India   with  a 
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net-work  of  railways  ?  Why  all  this  Quixotic  tilting 
at  the  ruling  power,  because  they  refuse  to  undertake 
risks  which  capitalists  decliue.  If  the  scheme  is  real- 
y  payinjr,  why  should  not  private  enterprise  stop  in 
unless  it  is  blind  to  its  own  interests  ? 

The  real  difficulty  lies  in  the  fact  that  Government  will 
not  grant  all  the  concessions  demanded,  for  a  simple  reason 
that  too  much  foresight  cannot  be  exercised  in  opening  out 
new  lines  through  sparsely  populated  and  uncultivated 
tracts,  the  material  resources  of  which  are  yet  an  unknown 
fector.  The  danger  is  great,  and  to  start  on  a  venture 
without  calculating  the  attendant  risk  would  be  tan- 
tamount to  courting  disaster.  It  might  be  said  that 
under  any  circumstances  the  money  is  spent  in  India 
and  the  people  ultimately  profit  by  it,  and  that  the  loss 
will  be  borne  by  those  who  undertake  the  chance  ;  but 
this  is  not  enough;  any  failure  brings  along  discon- 
tent with  it,  and  one  unsuccessful  experiment  will  act  as 
a  deterrent  in  the  case  of  othei's  which  might  be  profit- 
able investments.  But  Mr.  Jeans  eliminates  all  these 
elements  from  a  consideration  of  the  subject.  He  looks 
only  upon  the  bright  and  hopeful  side  of  the  picture, 
ignoring  the  reverse  with  the  calmness  of  a  philosopher. 


AROH^OLOGICAL   OPERATIONS  IN 
SOUTHERN  INDIA. 

To  the  uninitiated  the  science  of  archaeology  is  in- 
separably associated  with  coffins,  tombstones  and  other 
horrible  relics  of  a  pa-st  generation,  but  to  the  scientific 
enquirer  it  opens  up  quite  a  world  of  study  and  specula- 
tion. The  Madras  Presidency,  as  is  well  known,  is  pecu- 
liarly rich  in  arch^ological  remains.  This  Presidency  has 
for  years  yielded  some  of  the  most  interesting  relics  of  a 
by -gone  civilization,  in  the  shape  of  architectural  remains, 
Ancient  inscriptions,  coins,  &c.  Dr.  J.  Burgess,  Director 
General  of  the  Archisological  Survey  of  India,  has  just 
submitted  an  interesting  report  on  the  results  of  his  re- 
searches in  Malabar,  Quilaiidy  and  Palghat,  and  o-ther 
places.  He  has  at  the  saiae  time  forwarded  the  report  of 
Mr.  Rea,  his  First  Assistant,  and  both  afford  interesting 
reading.  At  Quilandy  Dr.  Burgess  visited  the  most  an- 
cient sites,  and  copied  inscriptions  in  the  Vattelutu  and 
Malayabin  characters.  He  next  visited  some  of  the  not- 
able Chalukya  and  Hoysala  temples  in  Mysore,  as  well 
as  the  ancient  stone  circles  and  graves  at  Pallavaram,  in 
company  with  Dr.  Hultzsch  and  others.  The  latter  man- 
aged to  collect  a  number  of  old  Chola  inscriptions.  Mr. 
Ilea's  report  states  that  at  Mahaballipuram,  he  made 
a  few  excavations  and  discovered  a  temple  hitherto  un- 
noted by  any  one,  and  atti^r  removing  the  soil  in  front, 
exposed  the  facade  of  the  temple  to  view.  He  considers 
that  this  ancient  temple  is  certainly  coeval  with  the  cave 
itself  found  in  this  part.  He  also  excavated  a  small 
structural  temple  near  the  village  of  Mahaballipuram, 
with  16-8ided  fluted  piers  iu  the  front  fayadc  and  though 
small,  the  temple  is  an  interesting  and  important  one,  as 
affording  an  example  by  which  it  may  be  possible 
to  decide  on  the  relative  ages  of  these  Pallava  monolithic 
and  structural  temples.  At  a  place  called  Saluvankuppain, 


Mr.  Rea  thinks  there  are  numerous  ancient  remains  as 
yet  undiscovered,  as  traditional  and  other  evidence  points 
to  this  place  as  the  site  of  an  ancient  seaport.  Mounds 
and  rocks,  at  present  covered  with  sand,  may,  when  judi. 
ciously  excavated,  bring  to  light  curious  relics.  These 
mounds  abound  in  the  neighbourhood  of  both  Saluvankup- 
pain and  Mahaballipuram.  On  the  hill  of  Koilasogiri  there 
is  a  cave  believed  by  the  natives  to  contain  demons.  This 
Mr.  Rea  visited,  and  found  to  be  a  natural  cave,  with- 
out architectural  work  or  inscriptions  of  any  kind.  This 
neighbourhood  appears  to  be  particularly  rich  in  archaeolo- 
gical remains,  which  "  lie  about  the  fields  in  different 
directions,  and  the  cultivators  are  said  to  be  continually 
coming  upon  red  sandstone  pieces  of  building  projecting 
out  of  the  soil.  In  excavating  a  sunken  passage  around 
the  temple  of  Vellore,  some  interesting  articles  were 
discovered  embedded  three  feet  in  the  soil.  These  were 
a  black  stone  image  of  Ganesa  4f  inches  high,  a  small 
black  stone  weight,  and  a  curious  earthen  pot  with  three 
handles,  said  to  be  used  for  oil.  Who  knows  but  that  this 
very  idol  of  Ganesa  was  worshipped  by  some  ancient  mo- 
narch of  the  Pallavas,  and  the  earthen  vessel  might  have 
illuminated  the  temple  devoted  to  the  god  Ganesa.  Among 
other  interesting  remains,  an  old  Mahomedan  palace  was 
foimd  at  Abdallapuram,  three  miles  west  of  Vellore. 
Who  was  Abdalla,  and  when  did  he  reign  ?  Perhaps  Mr. 
Rea  or  Dr.  Burgess  might  be  able  to  tell  us.  In  connec- 
tion with  the  discovery  of  these  ancient  remains,  the 
Archaeological  Department  might  render  its  reports 
of  considerable  interest  by  briefly  assigning  such  '  finds ' 
to  some  age,  so  that  the  uninitiated  might  also  find  some- 
thing to  interest  them  in  perusal.  Mere  notices  of  having 
discovered  so  and  so,  leaves  people  '  in  the  dark'  as  to 
the  real  value  of  such  a  discovery.  We  make  this  sug- 
gestion for  what  it  is  wortL 


It  is  stated  that  tlie  FrencVv  Syn<}icate  who  Hnilertook  the  eon- 
stBBction  of  karboui'  workt*  at  Popt  Arthur  have  claimed'  an  extsa 
million  fcancs  on  the  ground  that  they  were  supplied  with  wrong 
measurements. 

The  match  industry  seems  to  be  again  holding  np  its  head  in 
Jajian.  There  «re  now  thirteen  match  factories  in  Tokyo.  Female 
labour  is  chiefly  employed,  as  many  as  170  womeu  being  engaged 
by  two  factories  alone.  The  aggregate  daily  production  of  the 
thirteen  factories  averages  tifky  bales  o(  six  hundred  liozen  each, 
ov  three  tUousaud  dozen  ia  all. 

On  the  1st  March  the  long  telegi-aph  line,  extending  through  the 
provinces  of  Szechuen  and  Yunnan,  was  completed,  and  telegra- 
phic communication  may  now  be  had  through  the  principal  districts 
and  prefectures  in  the  western  and  south-western  parts  of  the 
Empire.  As  this  line  extends  to  almost  the  extreme  western 
borders  of  the  Empire,  China  is  now  connected  from  east  to  west, 
and  north  to  south,  by  telegraph. 

It  is  expected  that  the  Hong-Kong  Tramway  to  the  Peak  will  be 
ready  for  use  this  month.  The  promoters  are  hopeful  that  it 
will  prove  a  success.  The  two  long  ropes  for  this  tramway,  were  made 
by  Messrs.  D.  H.  &  G.  Hooggie,  Wearmouth  Eope  Works,  Sunder- 
land. The  incline  where  the  ropes  have  to  work  is  4,800  feet  long, 
laid  with  3.0  pound  steel  rails  on  steel  sleepers,  the  line  being 
partly  single  and  partly  double  ;  the  gradients  varying  be- 
tween 1  in  2  and  1  in  10,  following  closely  the  natural  contour 
of  the  ground.  The  total  height  the  carriages  have  to  be  raised  is 
1,300  feet.  The  ropes  run  on  separate  sets  of  friction  rollers,  the 
one  a  working  rope  and  the  other  a  safety  rope.  The  carriages  are 
attached  to  each  t-nd  of  the  ropes,  and  as  one  pair  of  carriages  ascend* 
the  incline,  the  other  pair  descends.  Each  car  is  to  contain  sixty 
passengers,  the  maximum  load  being  seven  and  a  half  tons  at  each 
end  of  the  ropes.  The  working  rope  is  passed  over  a  pair  of 
drums  eight  feet  in  dianaeter,  and  the  safety  rope  over  one  drum, 
the  drums  being  fixed  at  the  top  of  the  incline  and  driven  by  two 
compound  steam  engines,  forty  nominal  horse-power  each.  The 
i  speed  of  the  ears- is- to  be  six  miles  an  hour. 
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<Jotcs  anti  Comments. 


Mr.  T.  E.  Owen,  Executive  Engineer. — The  friends 
of  this  gentleman  \vill  be  glad  to  learn  that  the  recent 
rumour  relative  to  his  capture  by  dacoit.o  iu  Burmah  is 
unfounded.  A  telegram  received  on  the  23rd  instant  says 
that  he  is  "  All  right." 

The  Indian  Milling  Industry. — There  were  89  cotton 
mills  at  work  in  India  in  1885-86,  of  which  the  Bombay 
Presidency  alone  had  G7.  There  were  24  jute  mills  at 
■work  during  1885-86,  of  which  23  are  in  the  vicinity  of 
Calcutta.  The  former  represent  nearly  300  lakhs  of  capital, 
■while  the  cotton  mills  represent  1,000  lakhs.  There  are 
four  woollen  mills,  of  which  one  is  a  private  concern. 

GuNDUCK  Bridge. — We  see  from  an  advertisement  that 
the  Gunduck  bridge  was  opened  for  general  traffic  on  the 
25th  April,  just  a  mouth,  we  believe,  after  its  inspection 
by  the  Consulting  Engineer.  What  would  people  say  in 
England  if  the  officers  of  the  Board  of  Trade  took  all 
this  time  to  sanction  the  opening  of  a  line  of  railway  ? 
The  delay  is  all  the  more  absurd  in  that  the  bridge  was 
carried  out  by  Government  Engineers. 

Inspector  of  Local  Works,  Burdwan  and  Orissa. — 
Babu  Madhub  Chunder  Koy  has  been  selected  for  the 
post  of  Inspector  of  Local  Works  to  the  Commissioner- 
ships  of  Burdwan  and  Orissa.  This  gentleman  has  the 
greatest  reputation  amongst  all  the  Native  Engineers  of 
Bengal,  and  we  feel  sure  that  the  results  of  the  appoint- 
ment will  prove  satisfactory.  Mr.  W.  P.  Milne  will  act 
for  Babu  Madhub  Chunder  Roy  at  Hajshahye. 

Mr.  E.  J.  Martin,  f.r.i.b.a. — We  are  glad  to 
learn  that  the  Consultinjr  Architect  to  the  Government  of 
Bengal  is  quite  restored  to  health  again,  and  may  be  ex- 
pected to  resume  duty  in  July  next.  We  were  pleased  to 
sec  in  a  recent  issue  of  Invention,  the  portrait  of  Mr. 
Martin  among  those  of  the  most  distinguishad  Members 
of  tte  Institute  of  British  Architects,  and  the  Memoir 
that  accompanies  it  is  a  veritable  record  of  Architectural 
Progress  during  the  past  quarter  century  in  Bengal. 

Indian  Collieries. — As  an  instance  of  the  develop- 
ment of  the  natural  resources  of  this  country,  the  Indian 
colliery  statistics  afford  interesting  evidence.  In  1885 
there  were  altogether  95  collieries  at  work,  of  which  Bengal 
alone  had  90.  There  are  two  in  the  Central  Provinces,  two 
in  As.sam,  and  one  in  Central  India.  The  total  output  of 
coal  during  1885  was  nearly  1,230,000  tons,  of  which  Ben- 
gal alone  contributed  1,123,700  tons.  These  mines  give 
employment  to  something  like  22,745  persons. 

The  Kathiawar  State  Railway. — Captain  Gardiner, 
K.E.,  has  been  appointed  to  the  management  of  the 
Kathiawar  Railway,  vacant  by  Mr.  H.  Dangerfield's  death, 
and  Captain  Constable  is  officiating  in  the  Railway 
Office.  The  P.  W.  D.  Government  of  India  Office  is  we 
hear  in  a  hopeless  state  of  confusion,  owing  to  the  delay 
in  appointing  a  Secretary,  but  we  hope  Colonels  Pember- 
ton  and  Luard  will  succeed  in  getting  things  into  order 
again  in  a  short  space  of  time. 

Paper- Making  in  India. — There  arc  nine  paper  mills 
at  work,  five  in  the  Bombay  Presidency,  two  in  Bengal, 
one  at  Lucknow,  and  one  at  Gwalior.  Three  out  of  the 
nine  are  private  concerns,  and  the  remainder  show  an 
aggregate  nominal  capital  of  Rs.  38,68,000.  Six  of  the 
mills  are  reported  to  have  produced  paper  to  the  aggre- 
gate value  of  Rs.  17,79,954  in  1885.  Another  mill,  the 
"  Dcccan,"    will  be  opened  next  month  at  Poona,  having  a 


capacity  of  5  tons  a  day.    Madras  is  the  only  part  of  India 
where  this  industry  is  imrepresented. 

Surveyor-General's  Office  Extension. — The  ex- 
tension to  the  Surveyor-General's  Office,  Calcutta,  re- 
ferred to  in  our  last  issue,  is  to  be  proceeded  with  at  once, 
and  one  and  a  half  lakhs  of  rupees  have  been  sanctioned 
for  the  coming  year.  In  all  probability  the  new  building 
for  the  Mathematical  Instrument  Department  will  be 
started  first,  so  as  to  allow  of  work  being  continued  in 
the  present  building,  until  the  new  one  is  ready  for  occu- 
pation. The  old  house  in  Park  Street  will  then  be  dis- 
mantled, to  make  room  for  the  new  Photographic 
Branch  of  the  Surveyor-General's   Office. 

The  Bombay  P.  W.  D.  Secretaryship. — A  Corre- 
spondent writes  : — The  name  of  the  Covenanted  Civil 
Servant  who  is  to  rule  the  P.  W.  D.  in  the  Bombay 
Presidency  has  not  yet  transpired,  and  it  is  possible  that 
the  rumour  is  not  true  ;  but  Civil  Engineers  of  the  De- 
partment need  not  be  surprised  at  anything  of  this  sort, 
as  they  are  accustomed  to  injustice.  It  is  remarkable 
that  no  one  has  yet  been  appointed  to  succeed  General 
Goodfellow,  R.E.,  who  vacated  the  Secretaryship  on  the 
31st  March.  Everyone  throughout  the  Department  has 
naturally  been  expecting  to  go  up  one  place  in  his  grade 
when  the  appointment  was  made. 

Madras  New  High  Court  Buildings. — A  revised 
scheme  for  adding  to  the  existing  High  Court  buildings 
at  Madras  and  extending  them  in  the  same  line  with 
other  edifices  on  the  beach,  in  its  vicinity,  having  come 
before  Government,  the  old  question  of  a  new  set  of 
buildings,  which  had  been  shelved  for  some  time,  has 
again  cropped  up.  Two  sites  have  been  suggested  as 
the  most  suited  for  the  location  of  the  proposed  biuld- 
ings.  Upon  the  comparative  figures  submitted  rela- 
tive to  their  cost  will  greatly  depend  the  selection  of  the 
site  for  the  new  High  Court  buildings  at  Madras,  a 
design  for  which  Mr.  Brassington,  the  present  Consulting 
Architect,   has   been  directed  to  submit  at  an  eai'ly  date. 

Mr.  William  Sullivan  Harrington,  m.i.c.e.,  Madras. 
— The  Government  of  India  have  refused  to  confirm  the 
appointment,  made  by  the  Madras  Government,  of  Mr. 
W.  S.  Harrington  as  Executive  Engineer,  Ramnad 
Division.  Mr.  Harrington  was,  in  1880,  on  account  of 
reductions  in  the  P.  W.  D.,  thrown  out  of  employ ;  but 
he  was  at  once  put  on  the  Local  Fund,  and  afterwards 
the  temporary  P.  W.  D.,  establishment.  He  has  continued 
in  the  latter  till  the  Juit  of  the  Finance  Commission,  for 
the  abolition  of  all  temporary  establishments,  once  more 
found  him  unemployed.  But  the  local  Government,  as 
an  exceptional  and  isolated  instance,   transferred   him  to 

the  permanent   establishment with  the  result  above 

noted.     Mr.  Target  has  been  sent  to  relieve  Mr.   Harring- 
ton at  Ramnad. 

The  Dehra  Dun  Railway.— We  hear  that  the 
Dak  gari  Company  referred  to  in  the  "  Current  News" 
column  in  our  last  issue  as  being  under  formation  in 
Mussoorie  has  not  yet  been  floated.  Moreover,  we  are  in- 
formed that  the  avowed  object  of  the  movement  was  to 
break  down  the  combination  of  the  three  existing  native 
(idle  garl  proprietors,  under  the  oagiH  of  the  district 
civil  authorities,  to  exact  high  fares,  and  that  some  of 
the  leading  promoters  of  the  railway  scheme  subscribed 
for  shares  in  the  projected  new  company  with  that  view, 
and  not  from  despair  of  the  railway  scheme.  The  pro- 
ject for  the  railway,  as  mentioned  in  an  editorial  note 
in  our  issue  of  9th  instant,  is  now  before  the  Local  Govern- 
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luent,  and  orders    on   it   may  shortly  be    expected.     The 
scheme  in  fact  is  ahnost  ripe  for  the  London  market. 

Sic  rof;  .vo.v  voms  sidifwatis  .im. —  A  contract  was  signed 
by  H.  E.  Chon-fu  and  J\L  Thovcuct,  before  they  left  for 
Port  Arthnr,  for  the  supply  of  two  pumping  dredgers 
for  the  Yellow  River  at  a  cost  of  Tls.  145,000.  The 
precedent  of  the  Port  Arthur  contracts  has,  we  are  in- 
formed, been  strictly  followed,  maps,  drawings,  and  speci- 
fications were  compiled  by  a  competent  foreign  engineer 
from  observations  on  the  spot,  made  at  his  own  cost, 
without  which  it  would  have  been  impossible  to  design 
the  machines  at  all,  and  when  after  much  negotiation  and 
.some  expensive  telegraphing,  the  business  was  brought 
to  the  point  of  completion,  tlie  Chinese  officials  handed 
over  the  maps  and  papers  to  M.  Thoveuet,  who  was  invited 
to  tender  at  a  lower  price  and  take  the  conti-act,  which  he 
at  once  did.  It  is  further  stated  that  the  specifications 
drawn  up  by  Engineer  No.  I  have  been  textually  accepted 
by  the  French  Syndicate  ! 

A  Service  Grievance. — We  wish  to  draw  attention  to 
a  grievance  which  is  bitterly  complained  of  throughout 
the  Public  Works  Department.  For  some  reason  or  other, 
it  has  been  customary  recently  to  delay  the  publication 
of  promotion  gazettes  for  months  together.  A  recent 
instance  will  he  found  in  the  last  promotion  gazette  issued 
bv  the  Government  of  India  a  few  days  ago.  Some  of 
the  officers  who  have  reverted  will  have  to  refund  back 
pay  drawn  in  good  faith  for  nearly  four  months.  In  one 
case  the  gentleman  concerned  will  on  this  account  receive 
no  pay  whatever  next  month,  unless  ho  is  allowed  to 
refund  the  overdraft  in  instalments.  This  is  distinctly 
wrong,  and  we  can  see  no  reason  why  the  promotion  lists 
cannot  be  kept  up  to  date,  so  that  promotions  and  rever- 
sions can  be  made  as  soon  as  they  are  dtic — especially 
in  these  days  of  promotion  by  seniority.  It  is  pleasant 
enough  to  have  drawn  arrears  of  back  pay,  but  it  is  no 
joke  to  have  to  refund  it  after  it  has  been  spent. 

The  Ferozepur  Bridge. — The  bridge  over  the  Sutlej 
at  Ferozepur  is  expected  to  be  ready  for  railway  traffic 
on  the  30th  instant,  when  it  will  be  opened  by  Mr.  J.  B. 
Lyall,  Lieutenant-Governor  of  the  Punjab.  The  new 
brido-c  is  as  long  as  the  Empress  Bridge  lower  down  the 
river,  and  though  its  spans  arc  not  so  great  nor  its  found- 
ations so  deeply  sunk  as  some  of  the  other  notable  works 
of  this  kind  that  this  present  Jubilee  year  will  see  come 
into  completion,  its  6,000  tons  of  steel  girders  with 
masonry  work  and  protective  stone  embankments  to 
match,  costing  in  all  4.5  lakhs,  make  it  a  sufficiently  im- 
posing and  important  undertaking.  Being  an  important 
feature  in  the  Frontier  Railway  scheme,  it  has  been 
pushed  on  lately  as  fast  as  was  consistent  with  economy, 
and  instead  of  the  three  or  four  years  that  its  construc- 
tion seemed  likely  to  occupy,  it  will  have  been  completed 
in  very  little  more  than  eighteen  months.  The  upper 
deck  for  carrying  a  cartroad  and  footways  will,  it  is  hoped, 
be  finished  off  before  the  rains. 

A  Special  Degree  ix  Sanitary  Science.— The 
majority  of  the  members  of  the  medical  faculty  of  the 
Madras  University  opined  that  the  time  has  arrived  for  the 
institution  of  an  examination  in  State  Medicine  (Sanitary 
Science)  by  the  Utuversity,  and  that  a  degree  or  diploma 
should  be  granted  to  graduates  or  licentiates  passing  in  it. 
We  arc  disposed  to  endorse  the  views  of  Dr.  Bidie  on  this 
subject,  viz.,  that  the  measure  is  premature — merely  mi- 
nistering to  that  intense  craving  for  academical  qualifica- 
tions, irrespective  of  their  practical  value,  which    possesses 


the  native  mind.  Ho  says  that  the  few  real  sanitarians 
who  are  required  in  India  for  administrative  purposes  are 
and  must  bo  supplied  from  Europe,  and  speaking  as  a  prac- 
tical Sanitary  Officer  of  some  experience,  he  thinks  that 
we  do  not  want  vapouring  doctrinaires,  but  efficient  Sani- 
tary Inspectors,  men  with  a  keen  nose  for  bad  smell,  and 
sharp  eya  for  matter  in  the  wrong  phice.  The  scheme  of 
technical  education  now  in  force  will  for  years  to  come 
provide  the  sort  of  men  we  really  want  and  whom  we  can 
efficiently  train  in  the  country,  so  that  we  do  not  want 
a  University  degree  in  sanitation. 

Indian  Railways.— At  the  end  of  ls85-SG  there  were 
altogether  12,375  miles  of  railway  open  for  traffic,  and 
3,764  miles  in  progress.  Of  the  open  lines  7,113  miles  were 
State,  and  4,574  miles  guaranteed  and  assisted,  while  of 
those  in  progress  2,894  miles  were  State  and  304  miles 
guaranteed  and  assisted.  The  Native  States  had  688  miles 
open  for  traffic  and  500  miles  in  progress.  The  total  earn- 
ings of  all  the  Railways  in  the  country  amounted  to 
Rs.  18,03,44,656  and  the  total  expenses  to  Rs.  8,94,52,833, 
equal  to  49 '6  per  cent,  of  the  earnings,  and  leaving  a  net 
profit  of  Rs.  9,08,91,823,  of  which  the  East  Indian  Railway 
alone  contributed  nearly  one-third.  Next  come  the  G.  I.  P., 
the  B.  B.  &  C.  I.,  and  the  Rajpntana-Malwa  lines.  These 
four,  with  a  total  of  4,665  miles,  or  not  quite  38  per 
cent  of  the  entire  open  mileage,  earned  nearly  70  per 
cent,  of  the  aggregate  net  profits.  The  total  number 
of  passengers  carried  on  all  the  lines  increased  from  a 
little  over  22  millions  in  1873  to  77  millions  in  1885, 
exclusive  of  season  ticket  holders.  The  goods  carried 
increased  from  something  over  four  million  tons  in  1873 
to  20  millions  in  1885,  and  of  live  stock  from  nearly 
449  thousand  head  to  831  thousand  head.  The  gross 
receipt  from  the  passenger  traffic  alone  amounted  to 
Rs.  5,55,71,642  in  1885,  or  nearly  double  that  in  1873, 
v,-hile  the  receipts  from  the  goods  traffic  rose  from  461 
lakhs  in  1873  to  1,193    lakhs   in    1885. 

The  Battle  of  the  Main.— We  are  sorrj-  to  observe  a 
growing  tendency  of  the  Calcutta  Municipal  Corporators  to 
revive   the  discussion   in  the  new  main,  with  the  object, 
ultimately,  of  reducing  the  bonus  to  which    the  Engineer- 
ing Department  of  the  Municipality   has  not   onl}-  estab- 
lished a  claim,  but  which  the  Commissioners,  by  their  own 
action,  have  committed  themselves  to  upholi.     The  mem- 
ber who  is  ready   to  override   the    law  in    the   matter   of 
frittering  away  a  large  sum  of  money  in  Jubilee  frivolities, 
hesitates  to  vote  a  few  thousands  to  men  who  have  worked 
hard  for  it,  and  saved  the  Corporation  two  lakhs,  in  their 
zeal  to  serve   public  interests.     This  is  straining  a  gnat 
and  swallowing  a  camel  with  a  vengeance.     AVe  cannot 
but  deprecate    such  a  spirit    in    dealing   with   questions 
involving   such   grave  responsibilities  to   the   tax-payers. 
It  would  be  worse  than  useless  to  re-open  the  question  of 
the  utility  of  the  48-inch   main,  or  of  its  testing,   as  the 
subject    has     been    worn   threadbare   in  the  solemn   de- 
liberations of  the  Calcutta  civic  fathers.     What  we  would 
strongly  impress  upon  the   attention  of  the  Water-Supply 
Committee,  who  have  been  asked  to  fix  the  bonus,  and  to 
settle  the  principles  on  which  it  should  be  allowed,  is,  that 
they  must  not   lose  sight  of  the  fact,  that  a  labourer  is 
worthy  of  his  hire,  and  that  in  such  instances,  where  it  is 
far  more  justifiable  to  err  on  the  side  of  liberality  than  of 
misplaced  economy,  they  should  show  a  due  appreciation 
of  the  eminent  services  rendered  by  their  employes,  and 
thus  set  a  premium  on  the  honesty  of  men  uiDon  whose  un- 
tiring exertions  depend  the  health  and  comfort  of  the  city. 
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At  Jli:msi,  on  Monday  la«t,  a  shade  temperature  of  120  was 
registereil. 

Mk.  II.  B.  Mrdlicott,  Director  of  the  Geological  Survey,  retires 
khoosl  iiiiiiit'diately. 

Mr.  F.  B.  Hibbert  officiates  as  Deputy  Consulting  Engineer 
for  Guuiaiiteed  Rjilwaysat  Lucknow. 

A  Bill  i.-<  under  considersUion  for  the  protection  of  forests,  waste 
lands,  Hud  grazing  resserves  iu  the  Punjau. 

Bombay  wants  to  have  a  tramway  made  from  the  G.  I.  P. 
Eailway  at  Narel  to  the  top,  Matheran  Hill  which  is  close  to  the 
Narel  station. 

TllK  Public  Works  Department  have  sanctioned  the  estimate  of 
the  cost  of  levelling  the  main  raniparts  and  out-works  of  Fort 
Mackeson,  iu  the  Peshawar  Division. 

Mr.  J.  A.  M.\CGH.\N,  M.I  M.E.,  who  has  been  Agent  and 
Manager  of  the  Nerbudda  Coal  and  Iron  Company  for  over  ten 
years,  is  now  g'dnc;  on  furlough. 

Mr.A.  EwBANK,  Principal,  P»tna  Collene,  is  allowed  furlough 
foi  live  months,  with  effect  from  the  15th  May  188",  or  such 
subsequent  date  as  he  may  avail  himsef  of  it. 

It  is  notilied  for  geneial  information  that  under  the  orders  of 
the  Government  of  India,  the  sanitarium  at  Pyaunj;gaung,  in  the 
Kuby  Mines  District,  will  be  called  •'  Bernardinyo." 

Colonel  Wall.\.ce  havini:  reported  that  there  will  be  no 
difficulty  iu  at  <ince  obtaining  labour  in  the  Itaipur  district,  the 
Naapnr-Bengal  Railway  will  be  commenced  inimodiately. 

Is  future  Mr.  Palmer's  saliry  will  be  rated  at  the  sum  of 
Es.  1.5"0  instead  of  Rs.  1,400,  which  he  has  hitherto  drawn  as 
Public  Works  Department  Secretary,  Hyderab-id  — Deccan. 

After  much  talk  and  delay,  a  suitable  Lospital  bnihiing  will 
shortly  be  commenced  at  Nagpur.  The  foundation  stone  is  to 
be  laiil  by  the  Conimi.ssioner  before  he  proceeds  on  furlough. 

Majoii  G  Carkk-Carter,  re.,  Inspector  of  Sub-Marine 
Defences,  will  return  to  Bombay  ou  completion  of  his  duty  in 
connection  with  the  Sub-Miiine  Mining  Service  at  Manora. 

At  a  nieetiuir  of  the  Senate  of  the  Bombay  ITiuversity  H.  R.  H. 
the  Duke  of  Connaught,  cr-oficio  Fellow  of  the  University,  was 
api>ointed  a  member  of  the  Faculty  of  Arts  and  Civil  Engineer- 
ing. 

Colonel  Sasford,  Inspector-General  of  Military  Works,  and 
Coloriel  Lovett,  from  Rawal  Pimli,  paid  a  visit  to  Lundi  Kotal  and 
the  Khyber  Pass  on  the  17th,  returning  to  Peshawur  ou  Tuesday 
la«t. 

Mr.  II.  F.  Blanford,  Meteorological  Reporter  to  the  Govern- 
juent  of  India,  is  granteil  furlough  for  a  period  of  ten  months,  with 
effect  from  the  Gth  May  1887,  or  any  subsequent  date  on  which 
Jje  may  avail  himself  of  it. 

Tub  Survey  of  India  has  recently  lost  a  good  and  experienced 
officer  in  Lieutenant-Colonel  T.  T.  Carter,  RE,  whose  services 
•were  l.-itelv  replaced  at  the  disposal  of  the  Military  Department 
in  anticipation  of  liis  retirement. 

Opinion  at  present  inclines  to  carrying  the  Sind-Peshin  Railway 
over  the  Khwaja  Amran  by  way  of  the  tJwaja  Pass  from  Gulistan 
Karez,  the  military  road  from  Killa  Abdulla  to  Chamau  being 
at  the  same  time  greatly  improved. 

Mr.  A.  Pkdler,  Professor,  Presidency  College,  is  appointed  to 
act,  in  addition  to  his  other  diii;ie>-,  as  Meteorological  Reporter  to 
the  Bengal  GDvernraent,  during  the  absence,  on  deputation,  of 
Mr.  J.  Eliot,  or  until  further  orders. 

It  is  reported  that  Mr.  Alexander,  Ex-Engineer  at  Bareilly, 
who  was  going  to  Allaliadad  to  officiate  for  Colonel  Sweteidiani, 
as  Superintending  Engineer  of  that  Circle,  has  been  nominated  to 
represent  the  Government  at  the  Ruby  Mines  in  Upper  Burmah. 

The  work  of  construction  has  commenced  on  the  Northern 
Division  of  the  Southern  Mahratta  Railway  from  Huryhar  to  the 
]55th  mile  on  the  Mysore  line,  57  miles  in  length.  The  southern 
extension  division  works  at  Hubli  will  commence  almost  directly. 

Mr.  J.  Eliot,  Professor  in  the  Presidency  College,  Calcutta, 
and  Meteorological  Reporter  to  the  Government  of  Bengal,  is 
apiKjinted  to  officiate  as  Meteorological  Reporter  to  the  Govern- 
ment of  India,  during  the  absence  on  furlough  of  Mr.  H.  F. 
Blandford. 

Estimate-S  are  being  framed  for  the  laying  of  rails  on  the 
trianirle  at  Ilnsaii  Signr  Junction  to  aiimit  of  the  trains  from 
Wadiin  future  running  direct  to  Sicimderabad  instead  of  travers- 
ing an  unnecessary  partion  of  the  line  to  Hyderabad  and  then 
returning. 

It  is  notified  that  the  Secretary  of  State  for  India  offers  fifteen 
appointments  in  the  Indian  Public  Works  Department  and  two 
in  the  Indian  Telegraph  Department,  in  respect  of  students  who 
enter  the  Royal  Indian  Engineering  College  at  trooper's  Hill 
during  the  current  year. 

Thk  paper.*  regarding  the  new  contract  for  the  conveyance  by 
the  P.  &  O.  Company  of  the  East  India  and  China  mails,  which 
will  come  into  force  next  year,  were  laid  upon  the  table  in  the 
House  of  Commons  on  the  day  before  the  last  mail  left,  and  show 
that  there  will  be  a  saving  from  next  year  of  £107,000  per  annum. 

The  work  of  jniigle  clearing  in  various  districts  in  Burmah  has 
l>een  |)U»hed  forward  considerably.  It  was  expected  that  this 
would  cost  on  an  average  Rs.  2j;'  a  mile,  but  now  it  is  expected 
that  the  average  will  only  be  about  lis.  70  a  mile.     The  amount  of 


jungle  cleared  in  districts   varies  from  200  miles   in   Minbu    to  30 
miles  iu  Bliamo,  or  an  average  of  90  miles  a  distriof. 

The  appointment  of  a  Deputy  Controller  of  Stores,  E.  I.  R., 
on  a  salary  of  Rs.  750  per  mensem,  which  was  approv"d  by  the 
Boani  of  Directors  of  the  East  Indian  Railway  t'ompanv  at 
H(une,  but  disallowed  by  the  Goveninieiit,  has  been  ayain  pro- 
posed, and  is  likely  to  be  supported  by  the  Consulting  Engineer. 
It  is  presumed  that  the  scheme  will  now  be  sanctioned. 

In  the  event  of  the  Rajpura-Patiala  Railway  being  includ- 
ed in  the  Imperial  Railway  system,  the  Patiala  Durbar  are 
desirous  of  retaining  jurisdiction  on  the  line.  This,  however, 
is  not  likely  to  be  granted,  as  being  contrary  to  the  salutary  rule 
that  every  line  of  railway  ir.clii<led  in  the  imperial  system,  al- 
though passing  through  native  territory  must  be,  for  obvious  rea- 
sons, under  Imperial  jurisdiction. 

It  has  been  decided  that  the  working  of  the  Nandiah  section  of 
the  Cuddapah-Nellore  State  Railway  will  be  carried  out  by  the 
South  India:;  Railway  fro  n  the  1st  of  July,  when  it  is  expected  it 
will  be  rea<ly  for  traific.  By  that  time  the  agreement  between  the 
State  and  the  S  I.  Railway  Company  for  the  purchase  of  tins  line 
of  railway,  which  has  been  ap[iroved  of  by  the  local  ami  tne 
Imperial  Governments,  will  have  been  contirined  by  the  Secretary 
of  State. 

The  Behar-.^ssam  Railway  is  making  head,  we  are  glad  to 
hear.  The  local  Government  has  sanctioned  grants  of  sixteen 
lakhs  of  rupees  for  the  Purne.ih  and  Din.igepore  Uivisiou  of  the 
wcn-k,  which  is  being  pushed  on  wiih  so  great  vigour  that  more 
than  half-a-mile  of  road  is  being  cnnpletcd  every  daj'.  The 
Purnobhola  bridge  is  expected  to  be  completc'l  by  th'i  end  of  next 
month,  when  the  line  from  Dinagepore  to  Raneegunge,  distance 
about  30  miles,  will  be  open  for  traffic. 

The  Dewan  Regent  of  Pudul;ota  has  obtained  sane! ion  from  the 
Government  of  India  for  the  employment  of  Mr.  C.  H.  Wilks, 
5I.I.C.E.,  lately  Executive  Eu._'ineer  of  Nega])atam,  and  for 
many  years  employed  on  the  Knrnool  Canal.  It  seems  that  the 
administration  of  this  tloiirisliiiig  little  State  is  determined  to  effect 
extensive  iiuprovements,  specially  in  public  buildings.  A  j-ro- 
posed  railway  from  Tanjore  to  Pudnkota,  which  promises  ti» 
greatly  benefit  the  Stale,  has  already  been  surveyed. 

A  Bombay  paper  states: — "  It  is  undeistood  that  the  ilelay  in 
naming  the  sncce.^sor  to  General  Gocjdfellow  in  the  Secretaryship 
to  Govermntnt  in  the  Public  Works  Department  is  owing  to  the 
desire  to  effect  a  radical  change  which  may  ])lace  the  P.  W.  D. 
under  .>iome  other  department  of  the  (fovernnieut.  Rumour  has  it 
that  Mr.  Lee-Warner  is  likely  to  succeed  to  the  post.  He  would 
not  be  the  first  Civilian  to  hold  the  ap))ointme;it  ;  but  it  has  come 
to  be  regarded  as  an  aiipan.iL'e  of  the  Uiicovenaiited,  except  when 
it  falls  to  the  lot  of  a  Royal  Engineer." 

Colonel  Pemiserton.  r.e.,  the  present  Director-General  of 
Railways,  has  been  apnointed  Secretary  to  the  Government  of 
India,  in  the  Puldic  Works  Department,  ami  Lieutenant-Uolonel 
Conway-Gordon,  the  recently  appointeil  Manager  of  the  North- 
western Railway  system,  becomes  Director-tieneral  of  Railways, 
(yolonel  W.  Wallace,  (Jonsultiiig  Engineer,  will  probably  succeed 
Colonel  Conway-Gordon,  Colonel  Eiigledne  reolacing  Colonel 
Wallace.  Major  Boui;hey,  the  Manager  of  the  Eistein  Bengal 
Railway  system,  shortly  proceeds  on  furlough,  when  he  will  be 
succeeded  by  Major  Seigeaunt,  who  is  now  on  his  way  out  to 
India  from  leave. 


Jctters  t0  the  Oliiitor. 


[  The  Editor  dexiren  it  to  he  distinctly  understood  that  he  docx  not  hold 
himsel/'  respoiuibh  for  the  opinions  expresned  hy  correspondents.} 

RAWUL  PINDI  WATER  SUPPLY  SCHEME. 

Sir, — With  regard  to  the  water-supply  scheme  at  Rawul  Piiidi 
may  I  ask  you  to  give  us  sketch  plans  of  the  wells  and  their 
connections.  All  other  details  which  would  interest  Eiigiueera 
would  be,  I  am  sure,  gladly  received  by  the  readers  of  your  valu- 
able journal.  R. 

[The  Note  furnished  by  us  on  this  subject  was  aii  abstract  of  the 
original  Report,  which  we  may  produce  in  exteiiso  with  other  parti- 
culars should  the  demand  on  our  space  diminish. — Eu.,  /.  K] 


PATENT  ROOFS  IN  BENGAL. 

Sir, — It  is  reported  down  here  that  several  roofs  formed  of 
arches  and  tie  rods  have  lately  failed  in  Bengal. 

As  the  results  of  the  experiment  carried  out  by  Mr.  Stoney 
have  induced  several  builders  to  try  these  roofs,  and  as  I  propose 
to  try  them  myself  on  an  extensive  scale,  I  and  others  would 
feel  greatly  obliged  to  you  if  you  would  kindly  obtain  and  |)ubli8h 
the  details  of  the  failures.  R.   K.  C. 

[We  take  it  the  Leslie  roof  is  alluded  to.  To  say  that  "  several 
have  lately  failed  "  is,  we  think,  a  mistake.  We  Icnoio  of  one  that 
failed  in  Naraingungo  in  18/9-80,  due,  in  our  opinion,  to  bad  material — 
that  is,  to  a  faulty  tie  end  in  the  nut.  Wc  have  only  heard  of  others 
having  failed  ;  but  that  they  are  safe  is  shown  in  the  acres  and  acres 
of  them  that  are  staniling  to-day.  They  reijuire  care  in  building  and 
uniformity  of  loading  in  ])utting  on  the  material.  There  arc  l.'),000  s.  ft. 
of  them  to  our  knowledge  in  one  Imihling  alone  in  (Calcutta.  All 
that  have  failed,  have  failed,  wo  have  been  told  (as  the  opinion  of 
the  Patentee),  in  the  course  of  contraction,  showing  that  care  is  requi- 
site iu  loading  them. — Ed.,  /.  E.] 
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EOORKEE  FINAL  EXAMINATION. 

Sir, — A  mistake  occurs,  in  tlie  "  Notes  and  Comments  "  column 
of  your  issne  of  the  9th  April,  which  you  will,  perhiips,  like  to  cor- 
rect. 

It  is  not  "for  the  s«coMC?  time  in  the  history  of  tlie  Thoni.ison 
CoUecre,''  but  foi-  the  fourtk  that  a  native  heads  the  List.  Up  to  the 
time  the  B.  A.  Examination  was  an  in<lispeMsable  qualification  for 
entrance  into  the  Engineer  Class  of  the  College,  only  two  native 
students,  viz.,  Balm  Krishna  Chandra  Bandopadhyaya  and  Lala 
Fakir  Chand  headed  the  List  at  two  different  times  widely  separa- 
teA  from  each  other. 

But  since  the  passing  of  the  famous  "Roorkee  Resolution" 
(much  modified  subsequently)  when  the  above  restriction  was 
removed,  and  every  candidate,  who  passed  the  especial  Entrance 
Examination  of  the  College,  became  eligible  to  that  Department, 
without  his  being  a.graduate,  two  more  native  students  have  stood 
first — Lala  Rala  Ram  in  1886  with  a  very  high  percentage  of 
marks  and  several  subject  prizes,  and  Mr.  Chamlu  Lai  this  year 
as  you  have  noticed. 

The  results  of  this,  and  of  the  last  year,  show,  to  a  certain  ex- 
tent, the  advantages  of  the  removal  of  the  restriction  of  a  degree 
as  one  of  the  qualifications  for  admission  to  the  Engineer  Depart- 
ment, but  time  alone  will  prove  the  entire  wisdom  of  the  change. 

Why  our  graduates  did  not  do  so  well  at  Roorkee,  as  these  under- 
graduates have  lately  been  doing,  I  shall  try  to  explain  in  a  fu- 
ture correspondence. 

Nagpur  :  April  17.  An  ex-Stcdext. 

[We  are  obliged  for  the  correction,  and  will  be  glad  to  hear  from 
Correspondent  again  on  this  subject. — Ed.,  /.  E.] 


RECORDS  OF  GREAT  ENGINEERING  WORKS— WANTED. 

Sir, — As  bridge  construction  is  one  of  the  most  important 
and  interesting  questions,  with  which  the  faculity  has  to  deal 
in  India,  I  venture  to  state  that  it  is  somewhat  surprising  that 
the  Government  of  this  country  has  not  done  more  to  give 
publicity  with  complete  details  for  the  information  of  the 
profession,  of  the  many  magnificent  works  recently  constructed 
on  the  various  State  Railways  within  the  last  few  years.  We  all 
know  that  such  works  as  the  viaducts  over  the  Rcivi,  Chenab, 
Jhelam,  Indus  at  Attock,  Empress  Bridge  at  Bhawalpur,  the 
Chambal,  the  Gandak,  and  others  too  numerous  to  mention,  have 
been  constructed  and  open  for  traffic  for  some  years  past,  and  that 
others  of  equal  magnitude  and  importance  are  rapidly  approaching 
completion.  Now  these  are  all  works  justly  to  be  described  as  some 
of  the  most  magnificent  tritimphs  of  the  British  Civil  Engineer, 
and  perhaps,  save  America,  there  is  no  country  in  the  world  where 
such  a  superb  collection  of  works  as  our  Railway  bridges  out  here 
are  to  be  seen.  I  would  ask  howmani/  of  the  Engineers  serving  in 
India  have  ever  had  the  opportunity  of  seeing  such  works  or 
becoming  acquainted  with  tlie  details  or  difficulties  encountered 
in  their  constrnction  ?  Ninety-nine  per  cent,  of  us  have  to  content 
ourselves  with  the  meagre  description  given  by  some  "Special 
Correspondent"  in  the  columns  of  his  journal.  We  are  told  per- 
haps that  the  Paghalpur  bridge  has  so  many  spans  of  x  metres 
each,  that  the  wells  were  carried  down  below  x  feet  bed  of 
stream,  so  many  thousand  feet  of  masonry  were  executed  in  each 
well,  so  many  tons  of  iron  in  each  span.  The  girders  are  designed 
as  what  is  known  as  a  Howe  or  Whipple-Murphy  or  any  other 
kind  of  truss,  the  first  curb  was  pitched  x  y  z  '&  C,  and  the 
bridge  open  for  traffic  and  completed  ah  a  d  A  D.  The  Chief 
Engineer  and  his  .staff  are,  as  is  most  just  and  proper,  eulogised  for 
their  skill,  enercy  and  resolution  in  overcoming  natural  difficulties, 
aiul,  "  voila  tout,"  this  our  worthy  "special"  most  accurately  chron- 
icles, together  with  the  facts  that  champagne,  Ayala  or  Veuve 
Clicquot's  best,  claret  cup,  whisky  and  soda  for  the  coarser 
palates,  mayonnaise,  lobster  s  dad,  salmi,  etc.,  etc.,  were  consumed  to 
an  extent  approxiniatinsr  ».  These  are  details  hishly  edifying  no 
doubt  to  the  lay  mind,  but  what  the  practical  Engineer  would  like 
to  see  would  be  a  serviceable  record  in  the  shape  of  drawings, 
plans  and  details  on  paper  of  work  done  both  for  guidance  for 
the  future  and    general   information. 

If  I  am  serving  \n  Bengal  what  chances  have  I  of  knowing  much 
about  tlie  Imlus  bridge  at  Attock,  or  what  is  being  done  or  has 
been  done  in  the  sister  work  at  Sukknr  ;  or  if  I  am  in  the  Punjab 
what  information  am  I  likely  to  gather  of  works  done  on  the  Rnj- 
putana  or  any  Madras  Railway  ?  The  Government  keeps  all  this 
valuable  information  hermetically  sealed,  so  to  speak,  and  in  this 
matter  fails  owing  to  a  serious  misconception  of  irs  duties  to  the 
whole  Department  collectively,  than  whom  it  has  no  abler  or 
more  devoted  servants  in  the  Empire.  Ixdiak  Engineering  has 
now  stepped  in  to  supply  the  place  of  the  niorilmiid  Rurki  papers. 
Private  enterprise  may  do  a  great  deal,  but  after  all  in  a  country 
like  this,  where  oil  public  works  are  paid  and  constructed  from 
the  Imperial  " fiscus,"  the  Secretary  to  Government  of  Itidia, 
D.  P.  W.,  would  tlo  well,  in  fact,  as  our  friend  Mr.  Peck- 
sniff observes,  more  efficiently  ^'discharge  the  duty  he  owes  to 
Society,"  were  the  records  of  the  great  Engineeriui;  works  past, 
piHsent  and  now  in  course  of  construction  made  public. 

I.VDiAN  Engineebino  is,  I  believe,  the  only  medium  in  India 
through  wliich  effect  could  be  given  to  ray  suggestions,  and  I 
trust  you  will  absolve  me  from  the  charge  of  impertinence  if  I 
ask  you  as  Editor  to  memorialise  the  Government  on  this  point, 
with  a  view  to  putting  at   your   disposal   for   the   benefit  and  in- 


formation of  your  subscribers,  drawings  and  records  of  some  of 
the  noblest  "  triumjihs  of  mind  over  matter"  to.be  found  in  the 
whole  world. 

At  pre.'ent  you  or  I  micht,  thanks  to  the  action  of  Government, 
consiilt  tliH  sybilliiie  book^,  .m  Egyptian  hieroglvph.  a  Bahy- 
loni.iii  inscription,  or  a  Ninevite  .fcrod,  if  we  wanted  to  know  what 
is  going  on  in  the  Engineering  world  in  various  parts  of  India, 
for  all  the  sxtisfaction  we  could  get. 

It  is  just  possible  that  owing  to  "  some  shallow  spirit  of  judg- 
ment" I  may  be  quite  wrong,  or  as  the  apostle  says  I  speak 
"iSJotIit"  and  the  Government  may  not  see  the  necessity  of 
making  public  its  own  grand  and  enlightened  efforts  in  the  great 
cause  of  advancemem,  civilization  and  material  progress  of  this 
Empire  ;  but  the  "  bold  disjointed  talk  "  which  I  have  this  morning 
indulged  in,  expresses  the  ideas  of  many  Engineers  now  in  this 
country,  and  trust  you  will  pardon  the  length  this  epistle  has 
assumed. 

S.  P.  Q.  R. 

[We  reserve  our  opinions  and  comments  for  a  future  occasion. — Ed., 
7.  K] 


Jit^rarg  Notices. 


.QUARTERLT    JOURNAL    OF  THE    RoTAL    METEOROLOGICAL  SOCIETY. 

January — 1887. 

The  account  of  the  Internitional  Congre.ss  of  Hydrology  and 
Climatology  held  at  Bi.arritz  in  October  last  given  by  Mr. 
Symons  is,  perhaps,  the  most  interesting  portion  of  the  contents  of 
this  volume.  Dr.  Duraiid  epitomised  the  objects  of  the  Congress 
in  his  opening  address  :  "It  must  be  thoroughly  understood  that 
the  solutions  of  questions  of  climate  can  only  be  effected  by  co- 
operation. Isolated  researches  and  fragmentary  observations  will 
not  suffice,  nor  is  it  sufficient  to  bring  together  two  observers  or 
even  two  associations  ;  country  must  join  country,  continent  con- 
tinent, for  the  whole  globe  is  but  their  observatory  and  their 
laboratory."  And  the  means  to  this  end  is  doubtless  an  "assembly" 
of  savans  of  all  countries  where  each  can  contribute  to  the 
foundation  of  a  definite  and  universal  science  of  climatology. 

We  observe  that  Professor  S.  A.  Hill,  of  Allahabad,  furnishes 
a  criticism  of  certain  points  of  Laneley's  Researches  on  Solar 
Heat. 


Transactions  of  the  American  Society  of  Civil  Engineers. 
November— 1886. 

This  number  contains  a  Supplementary  Paper  by  Mr.  E.  B. 
Dorsey  confirmatory  of  the  views  enunciated  in  his  former  Paper 
on  "English  and  American  Railroads  compared."  The  subject  is 
of  vast  importance  to  railway  interests.  Mr.  Dorsey  compares  the 
systems  of  the  two  countries,  ami  makes  a  tremendous  difference 
as  to  economy  in  operating  between  England  and  America  in 
favour  of  the  latter. 

Mr.  A.  M.  Wellington  describes  a  Railway  Line  in  Mexico 
with  notes  on  the  best  methods  of  surmounting  high  elevations 
by  rail.  The  element  which  appears  to  make  the  mountain  grade 
of  this  line  particularly  worthy  of  note  is  that  it  is  believ- 
ed to  be  the  longest  continuous  grade  ever  located — 72'64  miles 
having  been  located  on  an  unbroken  2  per  cent,  grade. 


Arithmetic.  By  Charles  Pendlebury,  M.  A.,  F.  R.  A.  S.  Cam- 
bridge :  Deighton,  Bell,  and  Co.  1886. 
A  cuRaoBT  examination  of  this  boo'c  has  favourably  disposed 
us  towards  it.  Its  predominant  feature  is  the  Unitary  method, 
which  is  made  to  supersede  Proportion.  This  is  only  the  applica- 
tion of  "  first  principles  "  or  simple  reasoning  to  questions  usually 
solved  by  the  "rule-of-three,"  or  dediiciiis  the  required  result  by 
the  theory  of  fractions.  In  this  and  in  other  respects,  the 
author  is  very  happy  in  some  of  the  changes  he  has  made  from 
the  heretofore  well  beaten  track.  There  is  a  simplicity  and 
neatne.^s  in  his  style  of  dealing  with  the  subject  that  cannot 
fail  to  render  the  work  popular  with  those  for  whom  it  is  in- 
tended. As  far  as  we  can  glean  it  is  a  well  devised  and  use- 
ful book,  and  we  are  glad  to  find  that  it  has  been  already  intro- 
duced into  the  Behar  Circle  of  the  Educational  Department  of 
Bengal. 
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SCHOOL  OF  ARIS— MADRAS. 

III. 

Om  drawing  shows  details  in  elevation  of  the  Glass 
and  Pottery  Shed.  The  roof  is  an  ordinary  tiled  one 
sloped  lean-to,  resting  on  a  double  row  of  columns  on  one 
side,  and  on  the  wall,  of  which  our  drawing  is  an  eleva- 
tion, on  the  other  side.  As  this  wall  abuts  ou  the  road 
and  continues  the  enlignment  of  the  other  portions  of 
the  building,  it  was  considered  fit  to  ornament  it,  though 
it  formed  the  wall  of  only  a  humble  shed. 

Our  dra\ving  speaks  for  itself,  and  shows  how  easily, 
and  without  any  extra  expense,  a  bare  wall  can 
be  made  to  look  beautiful.  The  material  is  brick 
pointed  with  cement,  and  by  projecting  and  indent- 
ini;  some  of  the  courses,  in  bands,  arches,  and  pilas- 
tei-s,  lighf,  shade,  and  variety  have  been  given  to  what 
would  otherwise  have  been  a  bnre,  dull,  ugly  looking 
wall.  We  would  draw  the  particular  attention  of  our 
readers  to  this  method  of  ornamentation.  The  ornament 
is  constructive,  and  therefore  not  out  of  place  ;  it  does  not 
add  to  the  cost,  or  detract  from  the  strength  of  the  wall; 
and  best  of  all,  it  does  away  with  the  abominable  plaster 
and  daub  that  so  many  delight  in,  which  so  soon  deface 
some  of  our  best  buildings  with  leprous  looking  blots  and 
patches,  or  when  new,  give  them  the  appearance  of  show 
and  superficiality,  clean  without,  but  covering  a  lot  of 
rotten  unsafe  construction  within.  We  do  not  decry 
against  plastering  the  inside  of  buildings,  where  the  plas- 
ter can  be  painted  or  otherwise  preserved.  The  bands 
of  terracotta  are  the  gift  of  the  kind  Superintendent  of 
the  School,  and  intended  both  as  ornaments  to  the  wall, 
as  well  as  permanent  advertisements  of  the  work  done  in 
the  School.  The  nitches  in  the  wall  are  intended  for  statues. 
According  to  Fergu.son  and  other  high  authorities,  the 
external  appearance  of  a  building  should  speak  its  inter- 
nal uses,  and  who  will  say  that  it  does  not  do  so  in  this 
instance  ?  It  is  surprising  that  so  little  use  is  made  of 
terracotta  in  India.  It  is  manufactured  in  several  places 
in  this  country,  and  nearly  as  endurable  as  stone.  It  can  be 
glazed  in  almost  any  colour  so  as  to  harmonize  with  other 
parts  of  a  building,  and  admits  of  moulding  into  any  forms 
the  architect  or  builder  may  choose. 

The  inner  surface  of  this  Shed  wall  is  blackened  and 
used  as  a  black  board  for  students  in  tinted  glass,  wood- 
carving,  and  terracotta.  Visitors  will  here  very  often  see 
the  most  beautiful  designs  drawn  for  one  subject,  such  as 
a  door,  window,  pannel,  &c.,  by  half-a-dozen  different  stu- 
dents, but  all  showing  that  profusion  and  elaboration 
peculiar  to  the  Indian  mind. 

The  Madras  School  is  the  only  institution  in  India  in 
which  painted  glass  windows,  &c.,  are  manufactured.  It 
was  first  taught  by  Mr.  Chisolm,  vvho  went  through  the 
trouble  and  expense  of  learning  it  for  himself  in  England 
that  he  may  be  able  to  teach  it  here.  It  seems  an  art  pe- 
culiarly suited  to  native  tastes,  and  it  seems  surprising 
that  it  was  not  known  in  this  country  earlier.  An  art 
that  flourished  in  Europe  under  the  very  "  shadow  of 
barbarism"  wa<  not  known  in  India  till  taught  by  Mr. 
Chisolm  about  .six  years  ago !  This  seems  incredible,  but  we 
believe  it  to  be  true.  The  cheapness  of  Indian  labour,  and 
fineness  of  touch  of  the  Indian  workman,  ought  to  make 
the  manufacture  in  this  country  nearly  half  of  what  it 
would  cost  in  England,  so  that  we  trust  this  new  industry 
has  a  jreat  future  before  it,  and  that  soon  India  instead 
of  receiving  will  send  glass  windows  to  Europe.  India,  in 
receiving  its  civilLsation  from  Egypt,  imbibci  also  a  good 
deal  of  its  polychromatic  tastes,  as  seen  every  day  in 
the  brilliant  colours  of  Indian  clothing.  To  such  a 
people  the  lively  colours,  and  absence  of*^  graduation  of 
half  tints,  necessary  in  effective  glass  work,  should  have 
a  special  charm,  so  that  we  will  soon  expect  to  see  bits  of 
painted  glass  inmost  Indian  houses.  If  Herr  Brongmart 
earned  the  commendations  of  Europe  for  the  revival  of 
the  art  of  glass  painting  after  its  almost  total   extinction 


in  the  16th  century,  we  may  safely  say  that  Mr.  Chisolm 
deserves  a  great  deal  more  for  the  introduction  of  the 
art  into  this  country,  and  as  honest  chroniclers,  we 
cannot  too  loudly  proclaim  this,  in  these  days  when 
honours  are  being  distributed  almost  broadcast. 

We  before  stated  that  the  site  of  the  school  was  well 
chosen.  It  stnnds  next  to  the  Kirk,  which  is  supposed  to 
be  the  central  point  in  the  "  city  of  long  distances,"  so 
that  it  is  approachable  with  equal  ease  or  difficvilty  from 
all  directions.  It  faces  a  portion  of  the  "  Great  Western 
Trunk  Road,"  the  historical  road  that  travels  via  Arcot, 
Vellore,  Bangalore,  &c.,  right  through  the  Peninsula.  In 
the  past  century  it  wiis  along  this  road,  that  were  heard 
so  often  the  loud  sounds  of  wars'  alarms,  and  on  which 
marched  those  old  English  heroes  to  new  battles  and 
new  victories,  so  that  it  was  only  fit  and  proper,  that  on 
the  same  old  road  should  be  built  this  "  Temple  of  Peace," 
this  school  to  the  arts  and  sciences,  that  is  to  carry  the 
country  forward  into  a  new  bright  history  of  peace  and 
prosperity.  A  Superintendent  who  has  graduated  at 
Kensington  has  now  charge  of  the  school,  and  we  trust 
he  will  make  its  light  and  learning  felt  in  the  remotest 
villages  of  this  country. 

J.  H.  S. 


MEMORANDA  OF  INFORMATION  REGARDING 
THE  JODHPORE  PUBLIC  OFFICES. 

Furnished  to  Competitors. 

L  Thr  offices  will  be  built  on  a  large  open  piece  of  ground 
nearly  level. 

"2.  The  foundations  will  he  on  sand  or  on  hard  kuuker 
clay  underlying  the  sand. 

3.  During  the  hot  weather  a  wind  blows  from  the  south- 
west, and  for  the  comfort  of  the  inmates  it;  would  be  well  to 
have  as  many  of  the  rooms  as  possible  situated  so,  that 
tatties  can  be  worked  in  them. 

4.  The  building  stone  in  Jodhpore  is  red  sandstone  of 
various  shades  of  colour.  The  rates  for  work  generally  are 
as  follows  : — • 

Concrete  ...  ...   Rs.    15     0     0  per  %  cubic  feet. 

Ooursed  rubble  masonry     ...     ,,     20     0     0       do.  do. 

Out  Stone  for  string  courses, 

cornices    or     other     such 

works  ...  ...  from    Rs.  35     0     0   to   Rs.   50 

per  %  c.  ft. 
Plaster  ...  ...  Rs.     4     0     0  per  %  s.  feet. 

Slab  roofing    ...  ..     „    25     0     0  do. 

The  greatest  span  that  slabs  can  be  got  to  cover  without 
arch  or  girder  supports  is  10  feet. 

Timber  framework  rooting  is  little  used  in  Jodhpore  as 
wood  is  not  easily  procurable  and  so  rates  for  it  cannot  be 
given. 

5.  The  following  is  a  schedule  of  the  accommodation  re- 
quired, all  of  which  should  be  in  one  double-storied  building. 

Prime  Minister's  Court.       feet.     feet. 

1  Musahil)  Ala's  Kutchery  not  less  than     4o  by  30 

1  Room  for  clerks  about      ...  ...   16  ,,   10 

1  Room                      about      ...  ...   30  ,,  20 

1  Secretary's  Office  about      ...  ..     2li  „  30 

1  Bath-room. 

Oommander-in-Ohief  and  Military  Pay  Offick. 

feet.     feet. 

2  Rooms  ...  ...  ...   30  by  20 

1       Do.  ..  ...  ...   20  „  20 

1  Bath-room. 

Diwan's  Office.  feet.     feet. 

2  Rooms  ...  ...  ...   20  by  20 

1  Bath-room. 

Appellate  Court.  feet.     feet. 

2  Rooms  ...  ...  ...    20  by  20 

1  Bath-room. 

Court  op  Sird.\ran.          feet.     feet. 

2  Rooms               ...  ...  ...  20  by  20 

1       Do.                 ...  ...  ...   23  „  20 

1       Do.                 ...  ...  ...   16  „  20 

i   Bath-room. 
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Civil  Court.  feet.     feet. 

1  Room                ...                  ...  ...   20  by  20 

1       Do.                 ...                  ...  ...  16  „  20 

1      Do.                ...                 ...  ...  16  „  10 

1  Bath-room. 

FouJDAKi  Court.  fent.     feot. 

1   Eoom                 ...                   ...  ...   20V.y20 

1       Do.                ...                  ...  ...   16  „  20 

1       Do.                 ...                  ...  ...   20  „  20 

1   Batli-room. 

Mahkma  Tamil.  feet.     feet. 

1  Room               ...                 ...  ...  20  by  20 

Maiikma  Bakiyat.  feet.     feet. 

1  Room                ...                  ...  ...   20  by  20 

FoREiGX  Secretary's  Office. 

feet.     feet. 

1  Room                ...                  ...  ...   20  by  2ft 

1   Verandah          ...                   ...  ...    15  ,,   10 

1  Bath-room. 

Settlemext  Office.  feet.     feet. 

2  Rooms              ...                  ...  ...   20  by  20 

1     Do.                  ...                  ...  ...   16  „  20 

1      Bath-room. 


Customs  Office. 


1  Room 

1     Do. 

1  Bath-room. 


feet.     feet. 
...  20  by  20 
...   16  „  20 


Treasury  Office.  feet.     feet. 

1  Room                ...                  ...  ...   16  by  16 

2  Do.                  ...                 ...  ...   20  „  20 

1  Bath-room. 

DuFTAK  Hazuri.  foet.     feet. 

1  Room                ...                  ...  ...   16  by  20 


1      Do. 

1   Bath-room. 

1   Room 


1   Room 
1     Do. 


1  Room 


1  Room 
1     Do. 

1  Bath-room. 

2  Rooms 

1  Bath-room. 

2  Rooms 

1   Bath-room. 

1  Room 
1  Do. 
1  Bath-room. 

I  Room 
1     Do. 


DuFTAf:  Da.«tui;i. 

PlYAO    BUKIISHI. 

IMahkma  Zabti. 

'Stamp  Office. 

Hawala. 

Geerai  Office. 
Salt  Department. 

Mux.siff's  CouiiT. 


...   20  „  20 

feet.     feet. 

...    lGby20 

•  ff-f  t.      feet. 

...   20bv20 
...   16  ,;  20 

feet.      feet. 
...    2fiby20 

feet,     feet, 
...   10  by  16 
...    16  „  20 

feet.     feet. 

...   20  by  20 

feet.     feet. 
...    20  by  20 

feet.     feet. 
...   2nbv20 
...   16  „'  10 

feet.     feet. 

...   16  by  20 
...   16  „   10 


Court  of  Wards.  feet.     feet. 

2  Rooms  ...  ...  ...   16  by  20 

The  dimensions  given  are.  of  course,  only  intended  as  a 
ireneral  guide  to  the  amount  of  space  wanted,  they  are  not 
expected  to  be  rigidly  adhered  to. 

6.  The  work  may  cost  up  to  about  3i  lacs  of  rupees. 

7.  Drawings  and  estimates  should  reach  the  office  of  tlie 
Manager,  .Jodhpore  Railway,  at  Jodlipur,  by  the  loth  of  Sep- 
tember. 


8.     As    .advertised,  Rs.    1,000   will    be    paid    to  the  author 
whose  design  is  selected. 
Jodhpore;   Mat/ \4.  {Sd.)W.  HOME, 

Manager,  Jodhpore  Raihoay. 
Schedule  of  Accommodation. 
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Prime  Minister's  Court. 
Musahilj  Ala's  Kutchery 
Room  for  Clerks 
Room 
Secretary's  Office 

1  Bath-room 
Commandkr-in-Chief  and 

M.  P.  Office. 

2  Rooms 
1      Do. 

1  Bath-Room     ... 

DrwAx's  Office. 

2  Rooms 

1  Bath-room 

Appellate  Court. 

2  Rooms 

1  Bath-room 

Court  of  Sirdaran. 

2  Rooms 

1  Do. 
1  Do. 
1  Bath-room 

Civil  Court. 
1  Room 
1     Do. 
1     Do. 
1  Bath-room 

FOUJDARI  t'ouuT. 
1  Room 
1   Do. 
1  Do. 
1  Bath-room 

Mahkma  T-\mii.. 
1  Room 

Mahkma  Bakiyat. 
1  Room 

FoREKix  Secret.vijv'.s  Office. 
1  Room 
]  ^'era!ldah 

1  Batli-room 

Settlement  Office. 

2  Rooms 
1    Do. 

1  Batli-room 

Ccstoms  Office. 
1  Room 
1  Do. 
1  Bath-room 

Treasury  Office. 

1  Room 

2  Do. 

1  Bath-room        ...  ._ 

Duftar  Hazuri. 
1  Room 

1  Do.  ...         ;" 

1  Bath-room 

Duftar  Dasturi. 
1  Room 

Piyad  BUKIISIII. 
1  Room 
1     Do. 

Mahk.ma  Zahti. 
1  Room 

Stamp  Office. 
1  Room 
1  Do. 

1  Bath-room 

Hawala. 

2  Rooms 
1  Bath-room 

Salt  Depart.me.nt. 
1  Room 
1  Do. 

1  Bath-room 

Geer-u  Office. 

2  Rooms 
1  Bath-room 

Munsiff's  Court. 
1  Room 

1  Do. 

Court  of  Wards. 

2  Rooms 


o  . 
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40  X  .30 
16,,  10 
.30  ,,  20 
20  ,,  30 


30  ,,  20 
20  ,,  20 
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16  ,,  20 


20,,  20 
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S  2 
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30  ,,  20 
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lOJ,,  ^ 
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20 
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10 
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20 
20 
10 
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20 
20 
10 
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20, 


20 
20 


20  ,,  20 
20  ,,  20 


20  ,, 
15  „ 


20  ,,  20 
16  „  20 


20  „  20 
16  „  20 


16,,  16 
20  „  20 


20 

20 

20 

6 

20 
16 


A. 


North 
Block  B. 
upstairs. 
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Block  B. 
upstairs. 


North 
Block  B. 


.30 
.30 


,,  20  ! 

•' '  I- 

„  20  I 

I 

.,  20  [ 


;«)  „  20  h 


20 

„  20 

20 

„  16 

10 

„  6 

20 

„  20 

20 

„  16 

12 

„  10 

20 

„  17 

20 

„  20 

10 

„  6 

South 
Block  B. 


A. 
A. 

A. 


D. 


16  „  20  20 
20  „  20 


10  „  20 

20  ,,  20 
16  „  20 

20  „  20 

10,,  16 
16  „  20 


20  ,,  20 
10  „  6 


20 


16 


21}  „  20 

22  „  20 

30  „  20 


17 
20 
10 


10 

17 
8 


20  ,,  20»  20  ,,  20 
10  „  6 


20„  20 
16  „  20;  20 
10 


20  ,,  20 


20  „  20 

10 

6 


16  ,,  20 

16  „  loj  16 

16  „  20,  20 


20  „  20 
10  ,,  6 

20  ,,  16 


16& 
20  ,,20 


C. 
D. 

A. 

D. 


C. 


C. 


Nortli 
B. 


S.  S.  JACOB,  Lt.Col. 
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THE  GKOMETRY  OF  THE  OBLIQUE  ARCH. 
By  a.  E\vb.\nk. 


The  study  of  the  ol)li<]iu'  arcli  is  not  merely  a  matter 
of  j)ure  theory.  Cases  frequently  arise  when  tiie  com- 
mon arch  whicli  has  its  face  ac  riijht  anofles  to  the  road- 
way  that  it  crosses  is  not  suitable  to  the  conditions  of 
the  locality  where  an  ju-ch  is  needed. 

Engineers  begin  their  studios  with  a  certain  amount 
of  wliat  is  called  pure  mathematics  and  what  is  call- 
ed applied  mathematics.  But  often  their  work  chief- 
ly consists  in  the  application  of  formuUe  to  numerical 
cases  and  they  have  little  practice  in  the  manipulation 
of  a  number  of  algebraical  symbols  each  of  which  has 
its  numerial  value  hidden,  so  to  say,  for  the  time.  The 
present  discussion  is  accordingly  addressed  to  those  wlio 
are  able  to  follow  the  steps  of  a  mathematical  argument 
althou,'h  from  want  of  practice  couijled  with  want  of 
leisure  they  could  hardly  originate  the  demonstration 
themselves  or  supply  gaps  in  the  reasoning  if  the  proof 
was  too  slightl}'  outlined. 

The  phrase  applied  mathematics  sometimes  seems  to 
suggest  that  pure  mathematics  are  first  studied  .-md  then 
applied  to  practice.  But  fre({uently  it  is  through  tlie 
stiul}'  of  some  practical  dithculty  in  construction  that 
theorems  of  pure  matliematics  are  suggested.  Of  this 
indebtedness  of  pure  mathematics  the  present  paper 
will  furnish  an  illustration. 

We  commence  by  some  simple  remarks  on  the  geo- 
metry of  a  common  arch.  Such  an  arch  we  shall  sup- 
pose to  be  a  portion  of  a  true  circle. 


Fig.  1. 


duccd  pass  strictly  through  one  point  in  the  plane  of  the 
face,  viz.,  through  the  centre  of  A  E  B.  If  in  the  in- 
trados  we  follow  one  coursing  line  such  as  that  which 
passes  through  G,  we  can  through  this  coursing  Hue  draw  a 
plane  which  will  contain  G  H  and  all  lines  parallel  to 
G  H.each  fice  of  an  elementar\-  arch  having  one  such  line, 
or  we  may  say  that  the  line  G  H  kec])ini.'  its  length  and 
direction  constant  moves  parallel  to  the  line  K  M  and  s<> 
traces  out  a  phme.  This  plane  might  itself  be  called 
a  joint.  But  to  avoid  ambiguity,  we  shall  not  t)se  the 
word  joint.  The  plane  through  G  H  and  the  series  of 
equal  and  paVallel  lines  we  shall  call  a  coursin;;  plane. 
The  line  G  H  we  shall  call  a  face  coursing  lini'. 

If  we  suppose  the  road waj' excpvated  and  an  inverted 
arch  built  we  get  a  complete  tunnel.  We  may  suppose  this 
tunnel  of  indefinite  length  and  then  ii<i.  1  may  be  said 
to  denote  a  hollow  cylinder  having  A  B  for  internal 
diameter  and  C  D  for  external.  The  line  through  0  R 
parallel  to  K  M  is  the  common  axis  of  the  inner  and 
outer  cylinders.  The  coursing  planes  all  round  the 
complete  tunnel  all  contain  the  line  0  R  which  is  their 
common  intersection.  The  common  arch  is  a  slice  of 
this  cylinder,  having  its  faces  at  right  auiilos  to  the  axis. 
The  obliiiue  arch  is  a  slice  having  its  faces  parallel  to 
each  other  and  inclined  to  the  axis  at  some  angle  6.  As 
the  cylinder  may  be  supposed  made  of  a  number  ot 
common  arches  side  by  side,  and  the  oblique  arch  then 
obtained  by  cutting  a  slice  obliquely ;  we  sec  that  the 
coursing  planes  jukI  lines  might  be  the  same  as  for  the 
common  arch.  But  it  is  needless  to  remark  that  oblique 
arches  are  never  built  after  this  fashion.  In  an  oblique 
arch   cut    out    of  a  group  of  common  arches  there  would 

Fig.  2. 

C,  B  D  ff S 


This  common  arch  we  shall  suppose  to  be  built  of 
Htone.  If  each  block  of  stone  is  small  enough  we  may 
consider  them  all  of  the  same  size  and  rectangular,  the 
mortar  dressing  supplying  the  necessary  modification  in 
shape  to  suit  thcmi  for  their  places  in  the  arch.  In  fig.  1 
the  roadway  is  indicated  by  the  lines  K  M  L  N.  The 
arch  in  elevation  is  given  by  two  semicircles  A  E  B, 
C  F  D,  neglecting  constructive  details.  The  width 
of  the  arch  is  A  K  or  B  L.  If  the  dimension  A  K  is 
lar;:e  compared  with  the  dimensions  of  the  blocks  of 
stone,  we  may  consider  the  actual  arch  to  be  made  by 
building  side  by  side  a  number  of  arches  each  having 
its  elevation  given  by  the  semi-circles  A  E  B,  C  F  I). 
When  these  elementary  arches,  so  to  say,  of  which  A  P 
is  the  breaflth  are  built  up  side  by  side  the  joints  of 
the  coiirses  on  the  inner  surface  or  intrados  will  be 
straight  lines  parallel  to  K  M.  We  will  call  these  the 
intrados  or  inner  coursing  lines.  The  joints  in  the  face 
of  the  complete  arch  or  in  the  face  of  any  elementary 
arch  (the  width  of  which  elementary  arch  is  determined 
by  the  dimension  of  the  individual  stones)  vnW  be 
straight  lines  such  a.s  E  F,  G   H.     These   lines  if   pro- 


bo  fractions  of  the  stone   blocks   at  the  fixces    and   whole 
stones  only  in  the  interior. 

In  fig.  2  A  L  is  the  plan  of  the  inner  surface  of  the 
hollow  cylinder  and  C  N  the  plan  of  the  outer.  On  the 
inner  surface  is  traced  a  spiral  line  denoted  in  plan  by 
B  T  K.     In  a  length  2  B  L  of  the  cylinder   the    spiral   or 

screw  would  make  one  complete  turn.   BRis-j^    X    A     B. 

Let  the  rectangle  B  P  revolve  about  B  L  till  it  stands 
vertically  up  from  the  plane  of  the  paper  which  is  sup- 
posed horizontal.  If  it  continues  to  revolve  it  will  wrap 
itself  round  the  surface  of  the  cylinder  A  L.  The  line 
R  P  will  finally  coincide  with  A  K  because  B  R  is  equal 
to  a  semi-circumference.  Let  the  plane,  thus  wrappnig 
itself  round,  take  upon  it  the  impression  of  the  curved 
line  B  T  K.  Then  if  this  area  B  P  is  again  unwrapped 
and  laid  over  in  its  original  position  as  in  the  figure, 
the  impression  of  the  spiral  will  become  the  straight 
line  B  P.  The  angle  B  P  N  is  the  constant  pitch  of 
the  .spiral  or  screw  line.     We  will  denote  it  by  p. 

In  like  manner,  if  a  spiral    line  D  T  M  on  the  outer 
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surface  of  the  hollow  cylinder  makes  a  complete  turn  in 
the  siimi'  length  of  the  cylinder  as  does  B  T  K,  the  plane 
area  D  Q  being  wrapped  on  the  outer  cylinder  whose 
diameter  is  C  D  will  ultimately  have  in  the  straight 
line  D  Q  the  impression  of  the  spiral  D  T  M.  The  area 
B  P  is  called  the  development  of  the  semi-cylindrical 
surface  whose  plane  is  A  L.  Similarly,  D  Q  is  the  develop- 
ment of  the  SGini-cylindrical  surface  shewn  in  plan  by 
C  N. 

The  two  spirals  are  related  curves.  Through  any  point 
V  on  the  axis  O  T  draw  a  plane  parallel  to  A  iO  B  otfifj-  ^■ 
That  is,  draw  a  plane  section  normal  to  the  axis.  This  will 
meet  the  spiral  B  T  in  a  point  whose  projection  is  U.  If 
VU  be  produced  it  will  meet  the  outer  spiral  in  a  point 
shown  in  plan  by  W.  Over  the  point  T  the  line  coiTespond- 
ing  to  U  W  is  vertical.  Its  length  is  always  equal  to  B  D, 
the  thickness  of  the  hollow  cylinder.  This  line  U  W  (start- 
ing from  the  position  B  D  and  moving  along  the  inner 
spiral  so  as  always  to  be  at  right  angles  to  the  axis  (and 
always  so  directed  that  it  would  if  produced  meet 
this  axis,)  makes  on  the  inner  cylinder  a  male  screw  thread 
of  finite  height,  but  without  thickness.  The  pitch  of  the 
outer  screw  line  is  shown  by  the  line  D  Q.  This  pitch 
is  the  angle  7  which  is  not  equal  to  a.  A  screw  line  has  a 
definite  pitch.  A  screw  thread  of  finite  height  — that  is  a 
screw  of  any  practical  use — has  different  pitches  for  its 
inner  and  outer  lines. 

Now  m  fig.  1  we  found  that  between  the  stones  of  the 
arch  there  were  coursing  planes  all  passing  through  the 
axis.  In  the  oblique  arch  there  are  no  coursing  planes. 
The  plane  has  changed  to  that,  screw  surface  which  is 
generated  by  the  motion  of  U  W.  Corresponding  to  the 
straight  intrados  coursing  lines  we  have  spiral  lines  such  as 
is  shown  in  plan  by  B  T  K  (of  jirj.  2)  or  in  "  development" 
by  the  line  B  P.  Corresponding  to  the  straight  face — cour- 
fsing — lines  E  F,  G  H,  &c.,  of /;_^.  1,  we  shall  have  such 
lines,  whether  straight  or  curved,  as  result  from  the 
intei-section  of  the  screw  surface  (made  by  the  moving  line 
U  W)  with  the  plane  face  of  the  oblique  arch.  As  a 
matter  of  fact,  these  lines  will  be  curves  except  in  one  case, 
ris.  at  the  top  of  the  arch.  We  could  imagine  a  vertical 
plane  oblique  to  the  axis  O  T  pa.ssing  through  the  point 
T.  Such  a  plane  will  contain  the  normal  thi-o>igh  T  to 
the  plane  of  tlie  paper  and  one  position  of  the  moving 
line  O  W  is  a  part  of  this  normal.  That  curved  intrados 
•coursing  lino  which  comes  to  the  crown  of  the  arch  will 
then  run  as  it  were  vertically  up  the  face. 

Thus  we  now  assume  for  the  intrados  coursing  lines  a 
series  of  spiral  lines  having  the  same  pitch  and  at  equal 
distances  in  the  surface  of  the  inside  of  the  arch  or  the 
intrados.  But  we  have  not  settled  whether  there  should 
be  any  relation  between  the  pitch  {n)  of  these  intrados 
coursing  lines  and  the  angle  0  which  gives  the  obli- 
quity of  the  arch  face.  This  point  we  will  for  the 
present  leave  unsettled. 

Firj.^. 


K  L  H 

Thus  in  fuj.  3,  let  A  M  be  the   projection  of  tlic  semi- 


circular arch  face.  A  M  B  —  6.     Let  BR 


X   A  B, 


then    if   we  join    M    R   we    got  an  angle  B  M  II  whoso 

tangent  =-  ^    X    tan  0.     An    intrados    coursing    line    is 

shewn  by  its  development  MN  and  the  magnitude  of  the 
angle  R  M  N  is  left  at  present  undetermined.  The  face  of 
the  arch  cuts  the  inner  cylinder  surface  in  an  ellipse  whose 
minor  axis  is  the  diameter  of  the  cylinder  and  major  axis 
the  line  A  M.  The  upper  half  of  this  ellipse  if  developed 
would  be  a  wavy  line  between  M  and  R.  The  line  M 
R  itself  would  be  the  development  of  a  spiral  line  which 
starting  from  M  has  made  half  a  complete  turn  at  As 
This  spiral  is  not  a  plane  curve  whereas  the  ellipse  is.  Thu. 
the  straight  line  M  R  is  not  the  development  of  the  semi- 
ellipse. 

In  /i(7  1  the  intrados  coursing  lines  are  perpendicular 
to  the  face  coursing  lines.  In,  fact  the  first  part  of  the 
line  G  H  starting  from  G  and  the  first  part  of  the  intrados 
coursing  line  that  starts  from  G  may  be  considered  as 
edges  of  one  of  the  stone  blocks  and  the  blocks  are 
rectangular.  But  whether  in  the  oblique  face  we  can 
have  the  face  coursing  lines  perpendicular  to  the  intrados 
coursing  lines  is  a  point  that  requires  examination.  In 
fig  1  tlie  intrados  coursing  lines  are  normal  to  the 
arch  face  and  .so  to  any  line  in  the  face.  But  whether 
this  is  always  or  even  sometimes  true  of  the  oblique  arch 
is  another  point  to  be  examined. 

In  fig  1  the  curve  A  E  B — the  semi-circle — may 
be  considered  a  particular  case  of  a  spiral.  In  this  case 
the  constant  pitch  is  zero.  The  term  spiral  implies  that 
the  curve  is  not  closed — or  not  re-entering.  Hence  by 
the  pitch  becoming  zero  the  non-closure  is  lost  or  the 
curve  ceases  to  be  truly  spiral.  But  a  small  part  of 
the  arc  of  A  E  B  would  differ  slightly  in  appearance  from 
a  small  part  of  a  spiral  whose  pitch  was  1°.  Similarly, 
the  intrados  coursing  lines  for  the  common  arch  are  spirals. 
They  are  spirals  whose  pitch  is  90°.  They  have  con- 
tinued to  be  non-closed  curves,  but  they  have  lost 
that  other  property  implied  by  the  term  ".spiral" — 
the  property  of  tioisUng  round  the  cylinder.  How- 
ever, a  small  part  of  one  of  these  coursing  lines  would 
differ  little  in  appearance  from  a  small  part  of  a  true 
spiral  whose  pitch  was  89'.  Thus  in  the  common  arch 
we  may  say  that  the  curved  arch  line  is  a  particular 
spiral,  while  the  intrados  coursing  lines  are  other  parti- 
cular spirals.  Moreover,  these  latter  ai-e  perpendicular 
to  the  former,  i.e.,  to  the  arch  line  spiral  A  E  B.  As  the 
intrados  coursing  line  through  G  and  the  face  coursing 
line  G  H  are  in  direction  two  edges  of  a  block  of  stone,  so 
the  line  G  E  if  its  length  is  very  small  is  the  third  edge 
of  that  block.  Thus  the  blocks  being  cubes — or  other 
rectangular  bodies — we  naturally  have  the  intrados  cours- 
ing lines  perpendicular  to  the  line  G  H  and  the  arc  G  E 
at  G  and  so  perpendicular  to  the  plane  throu'jh  G  H 
and  the  arc  at  G,  i.e.,  perpendicular  to  the  face  of  the  arch. 
Hence  continuing  to  use  rectangular  blocks  for  the  oblique 
arch  we  naturally  are  led  to  inquire  whether  the  intrados 
coursing  lines  could  be  so  arranged  as  to  meet  the  oblique 
face  of  the  arch  at  right  angles. 

Moreover,  we  naturally  endeavour  to  form  for  the  con- 
struction of  the  oblique  arch  such  rules  that  they  shall 
give,  as  a  particular  case,  the  rules  for  the  common 
arch.  Now,  in  the  common  arch  the  intrados  coursing 
lines  are  normal  to  the  arch  face.  Therefore,  let  us 
(issume  that  one  at  least  of  the  oblique  arch  intrados 
lines  shall  be  normal  to  the  oblique  face.  And  we 
continue  to  assume  that  the.se  intrados  lines  .shall  be 
spirals,  because  as  we  have  seen  the  straight  intrados 
lines  for  the  common  arch  may  be  called  particular  spirals. 
Another  reason  for  taking  spirals  for  the  intrados  lines 
is  that  the  spiral  is  a  tolerably  simple  curve.  It  "  deve- 
lopcs"  into  a  straight  line,  as  B  P  in  fig.  2,  and  we  can 
therefore  easily  arrange  a  family  of  spirals  having  the 
same  pitch  and  equally  si>aced  apart  to  suit  the  fact  that 
our  stones  are  of  equal  size. 

(To  be  continued) 
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A  PEEP  INTO  THE  BENGAL  COAL  FIELDS. 

{From  our  Special  Con-espondent). 

It  is  declared  that  the  opening  of  the  Bengal-Nagpore 
Railway  will  l>ene6t  luany  interested  in  coal  and  other  arti- 
cles of  economical  and  commercial  value.  The  alignment  of 
the  line  p;isses  through  lands  rich  in  mineral  deposits,  timber, 
oil-seeds,  itc,  and  the  completion  and  working  of  it  will,  it 
is  believed,  give  impetus  to  the  trade  in  those  articles  and 
tend  to  improve  the  coal  and  other  industries  of  the  part  of 
the  country  tapped  by  the  Railway. 

The  coal  companies,  of  all  others,  likely  to  be  moat  bene- 
fitted by  the  construction  of  this  line,  are  the  Bengal  and  the 
Equitable,  who  possess  valuable  mineral  properties  in  the 
neighbourhood  of  it.  The  latter  Company  own  large  tracts 
of  coal,  iron,  and  lime  stone  lands  not  far  from  Barakar,  and 
every  effort  is  now  being  made  by  them  through  the  local 
management  to  rapidly  push  forward  the  work  of  develop- 
ment and  extension  against  the  completion  and  working  of 
the  Bongal-Nagpore  Railway,  which  actually  traverses  the 
property  of  the  Company.  With  the  present  working  and 
prospective  enlargement  of  the  field  of  operation,  a  good  fu- 
ture may  be  said  to  be  awaiting  the  prospects  of  the  Company 
which  is  just  emerging  from  the  sea  of  misfortunes  which  at- 
tended its  operations  last  year. 

The  Bengal  Coal  Company  will  not  be  slow  in  recognising 
the  importance  of  the  facilities  aflTorded  by  the  Bengal-Nas:- 
pore  Railway,  as  they  were  in  the  choice  of  a  splendid  field 
of  coal  adjoining  their  property  at  Sanktoria,  which  has  now 
passed  into  other  hands,  and  will  bestir  themselves  and 
order  the  exploration  of  their  property  along  or  in  the  neigh- 
bourhood of  the  line.  This  Company  is  doing  well  under  the 
present  able  management  and  promises  to  outstrip  past  perfor- 
mances. Their  works  on  the  other  side  of  Barakar  river  will  be 
considerably  aided  and  advanced  by  the  proposed  extension  of 
the  E.  I.  Railway  to  a  point  5  miles  beyond  the  present  ter- 
minus. The  fost  of  this  undertakinir,  which  will  also  include 
a  bridge  about  half  a  mile  long,  is  put  down  roughly  at 
20  lakhs  of  rupees. 

The  Barakar  Coal  Association's  operations  at  Koomardoobi, 
I  am  told,  are  gradually  but  surely  coming  to  a  close,  but  with 
the  aid  of  their  energetic  and  careful  manager  they  will 
soon  find  "  fields  fresh  and  pastures  new,"  and  there- 
by maintain  the  satisfactory  results  of  the  past  several 
years  which  liave  characterised  the  management  of  the 
concern. 

The  Alipore  Coal  Co.,  also  under  the  same  management,  is 
beginning  to  make  a  better  show  in  the  output  of  coal,  and 
it  is  believed  it  will  soon  be  in  a  position  to  declare  large 
dividends. 

The  New  Beerbhoom  has  attained  a  most  commanding 
position  in  the  mineral  outturn  of  the  district.  Years  ago 
the  quantity  as  well  as  the  profit  were  uncertain,  fluctuating 
and  unsatisfactory,  but  since  the  inauguration  of  improve- 
ments, surface  and  underground,  in  the  transport  of  the  mi- 
neral and  economical  and  efficient  administration,  by  the 
present  management,  the  workings  of  the  Company  have  grown 
into  importance  from  comparative  insignificance.  The  out- 
put is  put  down  as  1.5,000  tons  a  month  as  against  8,000  in 
previous  years  and  the  dividends  of  the  past  two  half-years 
do  credit  to  the  management  which  is  as  efficient  as  could  be 
desired.  This  Company  possesses  an  excellent  property  in 
Barria,  which  sincly  contributes  7.000  tons  monthly  to  the 
output  of  the  whole  concern.  Barring  the  mammoth  seam 
and  its  mammoth  returns  it  is  questionable  whether  there 
is  another  individual  colliery  in  Bengal,  which  does  not  in- 
clude Chota  Nagpore  giving  such  results  as  the  colliery 
just  named.  The  Ranigunge  Coal  Association  is  once  more. 
Phoenix-like  rising  from  its  ashes  into  existence.  Its 
gropiiigs  through  the  darkness  which  had  attended  its  financial 
jvspects  for  many  years  has  at  length  brought  it  out  in  the 
light  of  "silvery  day,"  by  the  contraction  of  an  8  per  cent. 
del>enture  loan,  the  shares  whereof  are  now  selling  at  a 
premium.  Debentures  are  ominously  held  by  some  to  be 
deadly  debts,  Vmt  in  this  instance  I  am  told  circumstances 
differ  and  the  future  is  full  of  promise. 

The  Apcar's  Collieries  are  under  the  managment  of  their 
Licensee,  who  has  undermost  trying  circumstances  succeeded 
in  showing  good  results  during  the  last  two  years  of  his 
lease.  The  .ippeal  touchiug  the  question  of  his  sole  License  is 


still  undecided,  but  it  will  not  be  long  before  it  is  finally  dis- 
posed of. 

The  Bengal,  or  rather  Government  Iron  Works,  turned  out 
over  700  tons  of  pig-iron  during  last  month,  and  it  is 
hoped  that  the  full  quantity,  viz.  25  tons  a  day  will  yet  be 
obtained  from  each  furnaco;.  There  are  two  furnaces  of  which 
only  one  is  in  blast,  in  anticipation  it  is  reported  the 
Government  of  India  have  wired  for  the  contract  of  the 
whole  of  sleepers  re<iuireil  for  the  Bengal  Nagpore  Rail- 
way. If  this  is  true,  the  conduct  of  the  Governmet  is  re- 
prehensible, as  this  is  another  instance  of  interference 
with  private  enterprise.  Should,  however,  the  Govern- 
ment Iron  Works  obtain  the  order,  the  whole  of  tlieir 
stock  of  pig-iron  would  be  used  up  and  it  will  be  necessary 
to  light  the  other  furnace,  without  which  difficulty  woul  d 
be  experienced  in  meeting  the  order  in  time.  The  Super- 
intendent of  these  Works,  I  am  told,  has  succeeded  in  solving 
the  question  of  a  cheap  and  effective  plough  for  the  country, 
and  the  pattern  he  has  adopted  and  introduced  is  said  to 
defy  competition,  though  it  may  be  susceptible  to  improve- 
ments There  is  a  large  and  growing  demand  for  the  Bengal 
Iron  Works  ploughs. 

The  Native  colliery  proprietaries — of  which  there  is  legion — 
are  doing  as  best  they  can  under  the  present  circumstances 
of  high  rates  of  royalty  and  rent  and  long  leads.  The  decline 
which  has  just  dawned  on  the  coal  trade  and  the  expected 
further  decline  which  will,  it  is  supposed,  set  in  when  the  Ben- 
gal-Nagpore  Railway  will  have  been  completed  and  the  ad- 
ditional mines  in  course  of  development  and  extension,  ren- 
der the  profitable  working  of  their  collieries  impossible,  and 
some  of  these  are  in  anticipation  endeavouring  to  dispose  of 
their  royalty  holdings.  Another  factor  which  will  act  nega- 
tively against  the  interest  of  the.se  native  owners  is  the  high 
royalty  and  rent  they  are  called  upon  to  pay  for  their  ho'dings 
by  the  zemindar.  I  am  of  opinion  that  the  Maharanee  Sarno- 
moyee  is  ill  advised  in  imposing  such  high  rates  of  royalties  and 
rents  for  her  mineral  lands.  High  royalties  will  lead  to  high 
cost  and  this  to  restricted  sales  and  therefore  small  returns  to 
both  the  lessor  and  the  lessee,  the  reverse  of  these  conditions 
will  lead  to  the  realisation  of  better  results  and  the  influx  of 
more  elastic  capital  than  is  now  the  case.  The  incidence  of 
the  royalty  and  rent  on  the  cost  of  coal  is  stated  to  l)e  nearly 
one  rupee  !  This  is  unquestionably  too  high  and  under  no 
circumstance  should  it  exceed  a  mean  of  annas  eight  per 
ton. 

The  complaint  is  general  that  there  is  scarcity  of  mining 
labour  in  the  district  arising  from  the  fact  of  the  drag  upon 
it  from  Assam  and  elsewhere  and  the  increase  of  collieries  in 
the  district  which  has  redistributed  lal)our. 

As  I  write  ne  ws  is  brought  to  me  of  cholera  having  broken 
out  at  Barakar,  causing  much  mischief. 

Mes.srs.  Gladstone,  Wyllie  and  Co.  have  entered  into  the 
coal  field  as  mining  masters  and  intend  in  future  to  supply 
their  requirements,  which  is  put  at  about  80,000  maunds.  a 
month,  from  their  own  collieries  ! 

M.  E. 

NoTKs  FROM  THE  Fak  Kast. — A  traveller  from  Anhwei  reports  that 
extensive  coal  mines  exist  in  the  mountains  of  that  province,  and  the 
coal,  which  has  been  dug  up  by  the  native.s  there,  proves  to  be  fit  for 
the  use  of  steamers.  It  is  expected  to  be  worth  wliile  to  work  these 
mines  with  foreign  machinery. 

TiiK  Courier  d' Haiphonr)  says  that  Toiiquin  has  been  traversed  by 
Kngineers  who  are  examiuing  the  country  with  a  view  to  the  con- 
struction of  railways. 

It  is  stated  that  the  Viceroy  of  Chihli  has  addressed  a  letter  to  the 
CJrand  Council  at  Peking  urging  the  con.struction  of  railways,  and 
that  I'rince  Cli'un  and  the  officeis  of  the  I'rivy  ('ounuil  liave  presented 
a  memorial  to  the  Thi'one  on  the  subject.  It  is  further  said  that  a 
scheme  has  been  drawn  up,  the  construction  of  the  railway  to  be  en- 
trusted to  a  foreign  firm,  and  a  <leoree  in  acquiescence  will  soon  be 
promulgated.     Noun  verrons ! 

Thk  Chinese  Government  is  evidently  becuniing  more  liberal  in 
its  ideas,  as  the  prohibition  on  the  export  by  sea  of  iron  an<l  steel 
from  the  pi'ovinces  of  Kwangtung  and  Kwangsi  has  been  removed. 
The  reastm  given  is  that  tlie  Viceroy  considers  tlie  removal  of  these 
restrietif>ns  will  enable  the  country  metals  to  compete  with  those  im- 
p()rt(;d  from  foreign  countries,  and  tluis  encourage  mining  enter- 
prise. 

Thk  several  reports  of  the  Hong-Kong  ))uhlio  companies  lately  issued 
show  that  the  Ice  Co.  will  declare  a  dividend  at  tlie  rate  of  12  per  cent., 
the  Bakery  Va>.  have  declared  a  dividend  of  10  per  cent.,  and  the  Dock 
Co.  will  declare  a  dividend  of  7  per  cent,  for  the  past  half-year. 
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NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 

The  annual  dinner  of  the  Institution  of  Civil  En- 
gineers took  place  on  tlie  30th  ultimo  at  thu  Hotel  M'^tropole, 
one  of  the  largest  and  most  sumptuously  fitted  of  our  mod- 
ern hotels.  The  chair  was  occupied  by  Mr.  Woods,  the  Presi- 
dent, and  the  Oolonies  were  represented  by  the  Chief  Secretary 
for  Victoria,  the  Premiers  of  South  Australia  and  of  Queens- 
land. Mr.  Mundella,  in  proposing  the  toast  of  the  "  Institu- 
tion," condemned  the  system  of  Government  manufacturing 
departments  as  wasteful  and  extravagant  and  urged  the  em- 
ployment of  private  firms.  Lord  Thurlow  responded  for  the 
House  of  Lords  and  Mr.  Courtenay  for  the  House  of  Com- 
mons. 

la  a  paper  read  before  the  Society  of  Oivil  and  Mechanical 
Engineers  on  the  Panama  Canal,  the  author,  who  had  visited 
the  works,  spoke  of  the  sickness  of  the  locality  and  the  great 
mortality  among  the  Europeans  on  the  works.  Reference  was 
also  made  to  the  reckless  waste  of  plant,  the  extravagance  of 
the  administration,  and  the  consequent  immense  expense  of  the 
■works.  It  was  estimated  that  at  the  rate  of  progress  made 
up  to  the  present  time  the  Canal  would  not  be  finished  for 
another  ten  years.  Besides  the  difficulties  presented  by  the 
huge  cuttings  in  the  solid  rock,  there  was  also  the  difference 
of  range  of  tide,  whicli  at  one  end  is  about  double  what  it  is 
at  the  other  end  of  the  Canal,  a  feature  which  must  necessari- 
ly entail  the  construction  of  additional  works. 

The  Institution  of  Naval  Architects  has  commenced  its 
sessional  sittings  for  the  present  year  under  the  presidency 
of  the  Earl  of  Ravensworth.  In  his  opening  address  he 
dwelt  on  the  remarkable  development  of  steam  navi- 
gation during  recent  years — the  extraordinary  improve- 
ment in  the  quality  of  ocean  steam  ships  which  had  resulted 
from  the  introduction  of  triple  expansion  engines  and  the 
more  general  use  of  steam.  Reference  was  made  to  the  new 
metal  aluminium  as  a  new  rival  to  steel,  valuable  as  an  alloy, 
producing  a  compound  metal  free  from  corrosion  and  one 
which  was  likely  to  revolutionize  naval  architecture. 

Following  the  above,  a  paper  was  read  by  Sir  Nathaniel 
Barnaby  on  the  Merchant  Service  and  the  Royal  Navy,  in 
which  the  question  of  utilizing  our  fast  merchant  ships  for 
war  purposes  was  dealt  with  and  advocated.  At  the  same  time 
the  author  recommended  the  post  of  a  .Secretary  of  State  for 
the  Navy,  who  should  recognise  the  Mercantile  Marine  as 
forming  part  of  the  naval  defences  of  the  country,  as  the 
author  feared  that  the  present  Board  of  Admiralty  would 
never  deal  with  the  question  fully  and  fairly.  The  Institu- 
tion held  their  annual  dinner  on  the  same  day  at  the  Holborn 
Restaurant,  on  which  occasion  Lord  G.  Hamilton,  First  Lord 
of  the  Admiralty,  responded  to  "Tlie  Army  and  Navy."  The 
Institution  has  been  invited  to  Sunderland  for  its  meeting 
towards  the  end  of  the  year. 

In  reference  to  the  subject  of  a  paper  mentioned  above,  it 
may  be  observed  that  the  Cunard  Company  receive  over 
XI 7,000  a  year  from  the  Government,  and  if  the  Postal  Con- 
tract be  discontinued  the  Admiralty  pay  them  £22,000  a  year 
supplying  them  with  fittings  and  bearing  all  cost  of  equip- 
ment. These  figures  represent  the  peace  estaVilishment  ;  in 
case  of  war  increased  emoluments  would  be  given  them,  the 
Government  in  such  case  assuming  all  risks  or  damage. 

The  Newcastle  Exhibition  is  to  be  opened  on  the  11th  of 
May  by  the  Duke  of  Cambridge,  and  from  the  efforts  that 
are  being  made,  it  promises  to  be  a  successful  show.  The 
North  of  England  Institution  of  Mining  and  Mechanical 
Engineers  together  with  the  influence  of  Elswick,  are  bent 
upon  making  the  occasion  as  instructive  as  possible. 

Amongst  other  things,  there  is  to  be  a  coupling  contest  at 
Newcastle  for  the  championship.  The  oVijeot  is  to  test 
expedition  in  the  use  of  the  coupling  pole,  an  ashpole  5 
feet  9  inches  long  with  a  hook  attached  to  the  end  of  it  for 
coupling  and  uncoupling.  The  use  of  this  is  strongly 
advocated  in  the  absence  of  mechanical  contrivances,  to 
supersede  the  dangerous  practice  of  men  getting  under  the 
buffers  while  the  waggons  are  in  motion,  which  has  been  the 
means  of  losing  many    valuable  lives. 

An  automatic  self-acting  switch  joint  for  Tramways  has 
recently  been  invented  by  a  Mr.  Cowan  of  Newcastle.  It 
consists  of  the  addition  of  a  spring  to  the  present  form  of 
moveable  joints,  thereby  always  preventing  the  car  from  tak- 
ing the  wrong  line  on  single  lines  at  passing  places,  and  it  has 
the  additional  advantage  of  avoiding  any  exertion  on  the  part 
of  the  horses  to  keep  on  the  proper  line. 


In  the  Engineer  particulars  are  given  of  the  Metropo- 
litan Railway,  which  though  not  exactly  a  new  work  is 
of  considerable  interest.  People  will  read  with  considerable 
interest  the  details  of  the  magazine  rifle  with  which  Germany 
has  been   recently  arming  her  warriors. 

Printing  Machinery  is  the  title  of  the  paper  to  be  read  at 
the  next  meeting  of  the  Institution  of  Civil  Engineers. 


MINING  IN  GREAT  BRITAIN. 

(From  our  own  Correspondent.) 

The  number  of  explosives  has  largely  increased  of  late 
years.  One  of  the  most  recent  inventions  being  bellite.  It 
has  been  introduced  by  Mr.  Karl  Lamm,  of  Stockholm,  and 
is  a  mixture  of  dinitro  benzine  or  trjnitro  benzine  with 
nitrate  of  ammonia.  It  is  weight  for  weight  more  powerful 
than  guncotton,  and  3|  times  more  powerful  than  blasting 
powder.  It  cannot  be  ignited  by  intense  heat  or  Haine,  and 
being  unaffected  Ijy  blows,  its  carriage  and  transport  can  be 
safely  conducted. 

Attention  has  recently  been  directed  in  England  to  the 
importance  of  stowing  the  goaves  in  coal  mines,  owing  to  the 
numerous  advantages  the  system  is  said  to  possess.  The 
system  is  extensively  carried  out  on  the  continent,  and  year 
by  year,  it  is  becoming  more  ;,'eneral.  The  material  for  the 
stowing  is  derived  from  quarries  in  the  mines,  or  wh'fre  that 
is  impossible  or  difficult,  it  is  procured  from  the  surface.  The 
importance  of  the  question  is  being  considered  in  Westphalia, 
and  prizes  are  being  offered  for  the  best  papers  (written  in 
German)  upon  the  application  of  the  system  and  its  ad- 
vantages in  coal  mines. 

Whilst  endeavouring  to  secure  an  efficient  light,  which  shall 
be  safe  even  in  explosive  mixtures  of  fire  damp  and  air,  in- 
ventors of  electric  safety  lamps  appear  at  all  times  to  have  over- 
looked the  necessity  of  attaching  to  each  lamp  some  form  of 
automatic  apparatus  to  shew  the  presence  of  dangerous  gases. 
In  the  absence  of  such  apparatus  a  miner  may  remain  at 
work  and  be  suffocated  by  tire  damp  or  carbonic  acid  gas. 
Inventors  should,  therefore,  turn  their  attention  to  some 
automatic  arrangement,  not  requiring  especial  or  constant 
attention,  but  which  would  at  all  times  show  the  miner 
whether  he  was  working  in  a  dangerous  atmosphere.  A  safe 
lamp  should  give  a  good  light  and  at  the  same  time  warn  the 
miner  as  to  the  presence   of  gas. 

Endless  rope  haulage  is  becoming  more  generally  used  in 
mines  :  one  of  its  most  recent  applications  being  at  New- 
battle  collieries  near  Edinburgh.  The  tubs  are  drawn  up  an 
incline  400  yards  long,  dipping  2  in  3.  Two  (  4-inch  circum- 
ference )  patent  steel  galvanised  endless  ropes  are  applied  to 
each  tub,  by  means  of  yokes  or  jiggers,  one  of  which  is  placed 
on  each  side  of  the  tubs.  The  dead  weight  on  the  pair  of  ropes 
will  be  about  7  tons.  The  daily  amount  drawn  up  this  bank  is 
about  500  tons. 

In  connection  with  the  frequent  discussions  upon 
the  dangers  of  coal  dusts  in  mines,  it  is  alleged  that 
"dant "  or  "mother  of  coal"  is  more  dangerous  than  coal 
itself  when  in  the  form  of  dust.  The  analysis  by  Dr. 
P.  P.  Bedson,  of  the  Durham  College  of  Science, 
shews  that  so  far  as  the  constituents  are  concerned,  that  the 
contention  is  not  sustained. 

The  use  of  sugar  has  been  recommended  for  preventing 
incrustations  in  steam  boilers.  It  would  appear  from 
the  experiments  of  Messrs.  Klein  and  Berg  that  the  sugar 
introduced  for  this  purpose  corrodes  and  destroys  the  plates. 
They  found  that  the  sugar  producer!  a  solution  acting  like 
a  feeble  acid.  The  dissolved  iron  in  the  form  of  peroxide  of 
iron  varied  from  one-eighth  to  one-tifth  of  the  weight  of 
sugar  introduced. 

The  subject  of  safety  lamps  must  always  be  of  the 
greatest  interest  to  those  concerned  in  mines,  and  it  is  very 
appropriate  that  the  Newcastle-upon-Tvne  Mining.  Engineer- 
ing, and  Industrial  Exhibition  should  pay  marked  attention  to 
this  section.  Arrangements  are  being  made  for  the  exhibi- 
tion of  as  many  lamps  as  possible,  and  although  the  addresses 
of  inventors  are  not  in  every  case  known,  it  is  hoped  that  they 
will  coinraunicate  with  the  Secretary  and  arrange  to  have 
their  inventions  shown  at  the  Exhibition.  A  small  charge 
will  be  made  for  the  accommodation,  and  lamps  accompanied 
with  concise  descriptions  should  be  received  at  the  Exhibition 
early  April  (current). 
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THE  MADRAS  HARBOUR. 

Its  Construction,  Destruction  and  Reconstruction. 

VIII. 

Mr.  Molesworth,  in  his  report  on  the   effects   of  the 
storm   of  12th   November  1881  on  the   harbour    works, 
goes  fiilly  into  the   nature  of  the  storm,  and    gives  a  dia- 
gram  of  its  probable  path  from  the  east-south-eastward 
to  the  coast  south  of  Madras,  from   which   he  shows   that 
such   a  course   as  that   cyclone   might   reasonably   bo  ex- 
pected to  take  is  the  most   trying  that   cnuld  be   taken  as 
regards   the  harbour  works  of  JIadras,    because   passing 
to  the   southward  it  would  tend   to   heap   up  the  ground 
swell,   wherea-s  a  cyclone  passing  to   the   northward    of 
Madras   would  to  a  certain  extent  neutralise  it.     He,  too, 
quotes  Mr.   Chisholnl,  whose  past    experience  in   harbour 
engineering,  he  said,  qualified  him   to    express  an   opini- 
on. "  On  both  these   occasions  he   had   an   opportunity  of 
carefully   examining   the   waves,  and  he  has   expressed  a 
decided   conviction   that   the  waves  in   the   storm  of  No- 
vember 12th  1881  were  far  more   formidable   than   those 
of  the  cyclone  which   passed  over   Madras  in  1 872."     He, 
Mr.  Molesworth,  dwells  on  this  point,  "  in   order  to  com- 
bat the  popular  idea   that   the  storm   which   wrecked  the 
Madras    harbour    works    was   altogether   insignificant  in 
its  character."     It  may  be   observed   that  in  the   circum- 
stances, Mr.    Molesworth's  inclination,   in  the   face  of  the 
bulk  of  the  evidence,  to  think   that  the  sea  of  12th  No- 
vember 1881,  was  a  very   heavy   one  was   harmless  ;  but, 
had  the  works    withstood   the   storm,    and  the    question 
been  whether  they  had  been  fully  tested,  and  consequent- 
ly did  not  require  to  be   strengtiieued,   such  a  conclusion 
might  have  had  most  disastrous  results,   in  the  event  of 
it  proving  to  be  unfounded.     But  it   is  fair  to  show  what 
Mr.  Molesworth  thought  of  the  sea.  Lieutenant  Stiffe,  too, 
says  that  the   sea,  originating   on   the  advancing   north 
side  of  the  centre  of  the  cyclone,  and  propelled  by  it  on  to 
the  harbour  works,  w.-is,  there  was  no  doubt,  very   high, 
and  of  destructive  violence,  and  he,  too,  though  a    sailor, 
appears  to  have  ranked  the  opinion  of  Mr.  Chisholm,  the 
Engineer,  on   this  point,  higher  than   that  of  the  Madras 
nautical  authorities. 

Turning  to  Plate  III.,  given  with  our  last  article,  diagram 
No.  3  roughly  indicates  the  state  in  which  the  work  was 
found,  the  black  portions  being  those  which  still  showed 
above  the  level  of  the  water,  while  the  dotted  linos 
show  the  parts  which  were  under  water.  The  entrance, 
Mr.  Molesworth  said,  seemed  to  have  suffered  very  little, 
by  which  he  seems  to  have  meant  that  it  was  very  little 
obstructed  by  debris  ;  but  it  had  been  deepened,  he  said, 
slightly  by  a  foot  or  two  in  places,  owin<j  to  the  violent 
ebi>  of  the  large  volume  of  water  thrown  into  the  har- 
bour. The  quadrant  block  at  the  head  of  the  north  pier 
was  for  a  few  feet  slightly  undermined  to  a  depth  of  In 
or  12  inches  below  its  bottom  ;  but  the  scour,  he  says, 
"  only  extended  horizontally  for  a  few  inches  under  the 
block,  for,  while  standin-i  upright,  I  could  easily  reach 
\vith  my  toe  the  end  of  the  cavity  ;  on  either  side  of  this 
scour  the  rubble  was  piled  up  against  the  block  3  or  4 
feet  above  its  bottom.  The  rubble  seemed  to  have  been 
displaced,  and  I  observed  no  signs  of  its  having  disinte- 
grated under  the  wave  action.  The  lower  courses  round 
the  head  were  all  there,  and  apparently  undisturbed. 
The  quadrant  block  on  the  west  of  the  south  pier  was 
imderscoured  rather  more  than  that  of  the  north  pier  ; 
but  the  bottom  block  also  appears  to  be  undisturbed,  as 
in  the  ca.se  of  the  north  pier. 

"  No  blocks  have  fallen  outwards  on  the  sea-side  of 
the  faces  of  the  north  and  south  piers,  excepting  at  one 
place  close  to  the  junction  of  the  face  with  the  elbow  of 
the  south  pier;  the  bottom  blocks  and,  in  most  cases, 
the  course  above  them  are  in  their  original  positit^u ; 
some  may  possibly  have  been  driven  in  slightly,  but 
if  Ls  impossible  to  determine  this  point  with  any  degree 
of  accuracy  for  want  of  some  fixed  point  of  depar- 
ture. The  rubble  base  is  in  some  cases  piled  up  against 
the  bottom  block,  whilst  in  others  it  is  underscoured  to  the 


extent  of  2  or  3  feet ;  but  in  no  case,  except  that  to  which 
I  have  referred  above,  have  the  facets  failed  from  under- 
mining. The  failure  appears  to  have  been  solely  due  to  the 
displacement  of  the  blocks  by  repeated  blows  of  the  waves. 
Where  the  pier  luis  been  widened  in  cross  section  to  three 
or  four  blocks,  the  addition  does  not  appear  to  have  in- 
creased its  strength,  for  the  wider  portions  have  suffered 
ecpially  with  those  that  only  consist  of  two  blocks  in  width. 
The  outside  slopes  of  the  rubble  base  have,  for  the  most 
part  but  not  invariably,  been  pulled  down  to  a  flatter 
slope,  and  t  ho  wash  of  the  sand  at  the  toe  of  the  slope  has 
absorbed  some  of  the  rubble. 

"The  inner  slopes  of  the  rubble  base  appear  to  have  been 
uninjured  by  the  storm.  The  left  hand  section  in  Diagram 
No.  4  shows  the  general  type  of  failure  in  the  f<ice  wall. 

"  The  right  hand  sections  show  the  type  of  failure  in  the 
elbinvs,  on  which  the  wave  action  has  been  different  from 
that  on  the  face-^,  and  the  wreck  has  consequently  been 
more  complete.  The  waves  reflected  from  the  face  have 
met  the  wave  directly  coming  from  the  sea,  and  set  up  a 
huge  confluent  wave  which  closely  hugs  the  elbow  and 
follows  round  it,  tearing  up  the  rubble  base  and  under- 
mining the  blocks  to  such  an  extent  that  the  outer  row 
of  blocks  of  the  elhows  has,  in  nearly  every  case,  fallen 
outwards,  whilst  the  inner  row  have  fallen  into  the 
harbour. 

"  The  inner  slope  of  rubble  face,  supporting  the  elbows 
has  apparently  been  uninjured,  as  in  the  case  of  the  base 
supporting  the  faces. 

"  In  some  instances,  where  the  blocks  were  displaced  by 
blows  of  the  wave,  they  have  been  prevented  from  re- 
turning to  their  original  position  by  the  projectini;  tenons 
of  the  block  below  them  ;  this  action  is  illustrated  'by  the 
central  figure  in  Diagram  No.  4. 

"  There  are  several  instances  of  the  outer  or  sea  row  of 
blocks  standing,  while  the  inner  or  harbour  row  lias  been 
driven  in  by  the  blow  of  the  waves,  the  rubble  base  in- 
side the  harbour  being  apparently  sound. 

"At  some  parts  of  the  pier,  which  have  been  uninjured  by 
the  cyclone,  a  constant  but  slow  rocking  action  of  the  ver- 
tical walls  from  the  action  of  the  swell  goes  on  even  in 
calm  weather  to  the  extent  of  about  1  inch,  but  the  action 
can  only  be  detected  by  closely  watching  the  joint  ;  this 
action  is  probably  severe  in  storms,  for  in  some  instances 
the  joints  of  the  blocks  are  ground  into  each  other  to  a 
depth  of  some  inches.  I  have  observed  a  similar  rocking 
action  on  a  calm  day  on  the  Manora  breakwater  to 
Kurrachee." 

The  extent  of  the  damage  done  to  the  works  may  be 
measured  by  the  time  and  labour  taken  to  ascertain  it. 
Mr.  Beardsmore,  the  Acting  Superintendent,  appears  to 
have  begun  his  survey  as  soon  as  the  season  permitted, 
but  it  was  not  until  the  middle  of  July  1 882  that  he 
was  able  to  submit  to  Government  the  Drawings  which  we 
reproduce  in  Plate  IV.  Most  of  the  work  was  done  from 
catamarans.  More  sections  then  remained  to  be  taken, 
and  Mr.  Beardsmore  said  that  if  favourable  weather  for 
takin,'  them  did  not  occur  in  September  or  October 
he  would  have  to  wait  till  February  1883. 

The  destructive  action  of  the  waves  on  a  structure 
similar  to  that  of  the  Madras  Harbour  face  Mr.  Moles- 
worth analyses  into — 

l.s^. — The  direct  blow   of  the  wave  on  the  outer  block. 

2n(]. — The  percussive  action  communicated  by  one 
block  to  another. 

3»v7. — The  compression  of  air  in   the  joints. 

M). — The  dragging  action  of  the  wave  on  the  top  block. 

5th. — The  vacuum  formed  behind  the  wall  from  the 
receding  wave. 

With  regard  to  the  Jix8t  effect,  Mr.  Molesworth  ob- 
serves that  it  is  most  severe  when  received  on  a  flat 
surface.  The  second  effect,  familiarly  illustrated  by 
a  stroke  communicated  through  a  series  of  billiard  balls, 
— and,  we  may  add,  through  a  series  of  bottle  corks 
placed  end  to  end, — he  points  out  is  denoted  where 
the  inner,  or  harbour,  row  of  blocks  was  driven  in, 
although  the  outer  row  stood,  and   even  where  the   -width 
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was  increased  to  three  or  four  blocks.  Third,  the  blow  of 
the  waves  compresses  the  small  iniantity  of  air  between 
the  joints  which  in  its  turn  tends  to  compress  the  water 
in  the  joints.  He  says  instances  have  frequently  occurred 
of  blocks  of  masonry  starting  out  from  the  sea-face  of  a 
vertical  wall  after  the  blow  of  a  breaking  wave  had  com- 
pressed the  air  in  the  joints.  Fourth.  The  dra<_';;ing 
action  of  the  wave  on  the  top  of  the  wall  may  have  com- 
bined with  the  second  and  third  manifestations  to  displace 
the  blocks  on  the  harbour  side.  Fiitli.  The  vacuum  form- 
ed by  the  receding  wave  must,  Mr.  Molesworth  thinks, 
have  contributed  to  the  destruction,  though  in  a  minor 
degree.  He  says ;— "  'i"he  form  of  breakwater  which  has 
been  adopted  by  Mr.  Parkes  is  exposed  to  every  action 
above  described." 

To  these  ways  in  which  the  waves,  might  take  effect,  a 
sixth  may  very  obviously  be  added — though  it  is  a  result 
of  the  iiist.  This  was  described  by  the  present  writer 
in  one  of  a  series  of  articles  on  the  failure  of  the  har- 
bour, which  were  published  in  the  Englishman  news- 
paper in  January  1<^82,  thus  : — 

"  This  contrast  between  these  profiles  of  the  two  struc- 
tures,— the  Portland  breakwater  and  the  Madras  groynes, — 
is  most  marked.  The  first,  above  the  depth  at  which  waves 
begin  to  have  effect,  presents  on  the  sea-face  a  gradually 
flattening  beach,  composed  of  loose  irregularly  shaped 
blocks  of  stone,  which  have  been  tipped  into  the  sea  and 
knocked  about  by  it  tmtil  they  have  assumed  the  natural 
angle  of  repose.  Up  this  slope  the  waves  rush  and  gradual- 
ly spend  themselves,  and  they  are  unchecked  by  wall  or 
parapet  of  any  kind  ;  and  when  they  cross  the  level  crest 
they  nin  down  a  moderate  slope  of  the  same  material.  The 
second,  the  Madras  pattern,  down  to  the  level  at  which  the 
gentle  slope  of  the  Portland  work  stops,  because  the  waves 
there  cease  to  take  effect,  is  an  absolutely  vertical  and 
smooth  wall,  against  which  the  waves  are  invited  to  expend 
their  full  fury,  just  as  they  do  on  the  side  of  a  ship, — only 
that  the  wall,  unlike  the  ship,  is  unyielding.  The  waves 
cannot  pass  imder  the  wall,  as  tht-y  pass  under  the  ship. 
Such  a  wall,  at  Colombo,  seems  to  stand  well,  but  there 
the  width  is  34  feet  instead  of  2-t  as  at  Madras,  and 
the  blocks  of  which  it  is  built  are  most  thoroughly 
bonded  together.  The  24  feet  wall  may,  theoretically, 
be  heavy  enough  to  withstand  the  force  of  the  waves, 
but  everything  is  made  to  depend  upon  the  accurate 
fitting  together  of  the  individual  blocks,  there  being  no 
cement  in  the  joints,  and  no  bond  worth  speaking  of.  It  is 
not  to  be  supposed  that,  Mr.  Parkes  thinks  that  a  single 
block  of  27  tons  weight  is  too  heavy  to  be  moved  by  the 
force  of  the  sea,  for  at  Wick  a  block  45  feet  wide,  and 
weighing  1,400  tons,  was  so  moved.  If  therefore  the 
lateral  pressure  and  friction  against  each  other  of  the 
blocks  in  the  iipper  tier  is  imperfect,  they  become  liable 
to  be  displaced  by  the  diagonally  upward  lift,  or  send,  of 
the  waves,  just  as  if  a  crowbar  were  applied  underneath 
them.  The  next  row  of  blocks  will  be  a  fulcrum  on  which 
the  top  inner  comers  of  the  outer  blocks  will  work,  and 
when  the  wave  recedes  these  outer  blocks  will  spring  out- 
wards, just  as  they  would  if  prized  out  by  a  crowbar.  At 
the  next  blow  the  blocks  would  much  more  easily  turn  on 
the  lower  inner  corners,  and  then  jump  outwards  as  before. 
If  one  block  were  thus  materially  knocked  out  of  its  place 
the  whole  structure  would  be  weakened,  and  the  ruin 
would  be  rapid.  Here,  then,  is  one  way  in  which  such  a 
pattern  of  brciikwater  as  the  Madras  one  might  fail,  even 
if  the  rubble  base  remained  uninjured." 

Mr.  Molesworth  attributes  the  fall  outwards  of  the 
outer  row  of  blocks  at  the  elbows  to  the  scour  of  the  con- 
fluent wave  which  undermined  them,  but  it  is  evident 
that  directly  any  undermining  or  .settlement  below  the 
outer  row  occurred,  and  the  joint  opened  ever  .so  little 
there  would  be  room  for  no  sixtJi.  form  of  wave  action  to 
come  into  play;  and  it  would  be  set  up  also  if  the  joint 
was  opened  by  the  third  action— the  compression   of  air. 

(To  he  continued.) 


BURMAH. 

(  From  our  ovin  Correspondent. ) 

Mining — Tlie  Murray  Coal  Company  from  Calcutta, 
after  negotiating  with  the  Chief  Comiui.ssioner  for  several 
years,  have  finally  succeeded  in  obtainiiif;  a  30  years'  lease  of 
working  the  coal  tracts  situate  iu  the  Thayetinyo  district.  The 
land  containing  the  coal  deposits  is  about  3^  square  miles, 
and  is  reported  to  be  rich  in  this  mineral  ;  but  up  to  the 
present  time,  no  profitable  seam  has  been  struck.  Asa  condi- 
tion of  obtaining  the  concession,  the  Company  have  covenant- 
ed to  pay  a  nominal  rent  on  the  land  actually  worked,  and 
further  to  pay  a  royalty  of  2  annas  for  every  ton  of  coal 
extracted  after  1st  January  1885.  The  lease  also  contains 
further  provisions,  empowering  the  Chief  Commissioner  to 
cancel  the  lease,  should  the  lessees  fail  to  work  the  concessions 
within  a  certain  period.  A  member  of  the  Company  is  now 
prospecting,  and  is  confident  of  discovering  a  seam  which  will 
yield  a  profitable  outturn. 

The  earth  oil  industry  at  Akyah  is  now  suspended,  as  the 
partners  of  the  defunct  Boronga  Oil  Company  are  individually 
claiming  the  rights  of  ownership  ;  the  matter  is  now  subjudice — • 
meanwhile  those  concerned  in  tlie  undertaking  are  heavy 
losers,  as  it  is  believed  some  £20.000  worth  of  machinery 
and  appliances  have  been  sunk  in  the  speculation. 

Canals — The  princioal  works  which  are  now  being  carried 
out,  are  the  Sittang  and  Kaikto  canals,  which  will  be  about 
14  miles  long.  Up  to  the  present  time,  Es.  50,670  has  been 
spent,  5  miles  of  excavation  have  been  completed  to  the  full 
section  of  the  canal,  and  3  miles  have  been  partly  excavated  ; 
the  bed  of  laterite  which  formed  a  bar,  has  now  been  removed 
and  the  work  is  progressing  rapidly.  Attention  has  also  been 
directed  in  Mandalay  to  improving  the  irrigation  of  the  Ky- 
aukse  and  Salim  streams.  These  canals  are  de-scribed  to  be 
very  old  and  kept  in  order  by  former  kings.  It  is  now 
contemplated  to  drain  the  hollow  country  between  the 
canals,  strengthening  and  reducing  the  number  of  weirs  and 
main  canals,  strengtheninsr  the  banks  of  the  larger  channels 
and  di^'ging  out  the  smaller,  so  as  to  render  the  larger  canals 
thoroughly  navigable,  as  well  as  to  serve  the  purpose  of  irri- 
gation to  the  surrounding  country. 

Surveys. — The  Topographical  survey  party  are  now  engaged 
in  mapping  the  forest  reserves  of  Pegu.  During  the 
year,  861  square  miles  were  surveyed  in  the  Tharrawaddy 
and  Prome  districts  at  an  average  cost  of  Rs.  1,14,700. 
The  Cadastral  Survey  are  now  busy  in  Akyab,  661 
square  miles  have  been  surveyed  at  a  total  cost  of  Rs  1,78,890 
or  an  average  of  about  8  annas  per  acre.  A  new  system 
which  has  been  found  very  successful  was  introduced  by 
the  Cadastral  Survey  {i.e.)  in  attaching  camp-holding  recorders 
from  the  Settlement  Office  to  mark  out  errors  and  omissions 
in  the  traces  made  over  to  them  by  the  Amins  ;  this  system 
avoids  a  revisional  survey,  and  will  be  introduced  in  subse- 
quent operations. 

A  novel  experiment  was  exhibited  before  the  public  in 
liangoon  by  Mr.  Moncrieff,  Agent  of  the  Fairy  Queen  Fire 
Extincteur  Company.  A  platform  of  timber  was  erected  about 
10  or  12  feet  high,  filled  with  shavings,  <fec.,  and  saturated  with 
oil,  tar,  itc,  and  the  whole  structure  set  ablaze,  when  Mr. 
Moncrieff  directed  his  hose  against  it  ;  and  after  a  few  squirts 
the  fire  was  extinguished.  The  principal  properties  charged 
in  the  machine  are  alkali  and  sulphuric  acid,  the  pressure 
to  pump  out  the  chemical  being  obtained  by  means  of  gas 
worked  in  at  the  other  end.  This  system  although  success- 
ful is  by  no  means  an  economic  one,  from  the  fact  that 
chemicals  have  to  be  used  instead  of  water. 

The  Municipality,  however,  intend  to  try  a  different  mode, 
and  for  this  purpose  have  purchased  fireproof  screens, 
which  we  trust  will  be  more  successful  than  their  former 
attempts  in  controlling  large  fires  which  so  frequently 
happen  in  this  city. 

April  21.  H.  T. 

The  Brisbane  Tramway  Company  are  about  to  introduce  eleotrio 
power  as  a  motor  on  then-  lines. 

.Sir  William  Andrf.w,  the  father  of  Indian  Railways,  is  doail.  He 
sketched  out  a  comprehensive  Kailway  policy  for  India  in  1846,  and 
was  also  one  of  the  first  promoters  of  telegra))lii«  communication  in  the 
East. 

Captain' .Tames  Buchanan  Eads. — The  death  is  announced  of  Cap- 
tain James  Buchanan  Eads,  the  distinguished  American  Engineer,  well- 
known  liy  reputation  tlirough  his  construction  of  the  .St.  Louis  Bridge, 
his  Mississippi  works,  and  his  proposed  Tehuantepec  Railway.  Ho 
was  born  at  Lawrencoburg,  Indiana,  on  2.3rd  May  1820. 
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PUBLIC  WORKS  DEPARTMENT. 
Burmah,  April  16,  1887. 

Mr.  M.  Birkbeck,  Executive  Engineer,  2nd  grade,  Henzada 
Division,  is  grsnU'd  one  year's  leave  on  medical  certificate,  witli 
effect  from  sucli  date  as  he  may  be  relieved  of  his  duties. 

With  reference  to  Burmah  Gazette  Notification  dated  the 
7th  March  1887,  Sirdar  Bahadur  Bhagat  Singh,  Executive 
Engineer,  3rd  grade,  sub.  pro  tern.,  assumed  charge  of  the 
Yanicthiti  Division,  Ucper  Burmah,  on  the  forenoon  of  the  18th 
March  1887. 

Madras,  April  19,  1887. 
The  following  transfer  is  ordered  : — 

Colonel   H.    M.     Vibart,    r.e.,   Superintending   Engineei,    1st 
class,  temporary  rank,  from  the  III.  Circle   to  the  charge  of   the 
"V.  Circle.     To  join  at  tlie  public  expense. 
The  following  postings  are  ordered  : — 

Mr.  C.  J.  Peter.s,  Executive  Engineer,  1st  grade,  svih.  pro  tern., 
from  the  Kurnool  Division  to  the  charge  of  the  III.  Circle. 
To  join  at  the  public  expense. 

Mr.  G.  P.  Carless,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  the  charge  of  the  Kurnool  Division. 

Furlough  in  India  for  two  months,  with  effect  from  8th  May 
1887,  is  granted  to  Mr.  W.  Hughes,  B.A.,  Executive  Engineer, 
2nd  grade,  in  extension  of  the  leave  granted  to  liim  in  the  Gazette 
of  the  2nd  March  1887. 

The  following  promotion  is  made  : — 

Mr.  C.  J.  Peters,  E-vecutive  Engineer,  1st  gride,  sub.  pro 
tern.,  to  be  Superintending  Engineer,  3rd  class,  with  efi'ect 
from  date  of  Colonel  W.  H.  Burton's  departure  on  furlough, 
temporary  rank. 

The  following  transfer  is  ordered  : — 

Mr.  C.  A.  B.  Target,  Executive  Engineer,  1st  grade,  from  the 
Nilgiri  Division  to  the  VI.  Circle  for  charge  of  the  Ramnad  Divi- 
sion. To  join  at  the  public  expense  on  Mr.  W.  B.  DeWinton's 
return  from  privilege  leave. 

Bombay,  April  21,  1887. 

Rao   Saheb     Himutlal     Dhirajram,      Assistant    Engineer,    1st 
grade,     is   appointed   to    act  as  Executive    Engineer,   Surat   and 
Broach,  during  the  absence  of  Mr.  K.  R.  Godbole  on  privilege  leare. 
India,  April  23, 1887. 

Messrs.  W.  H.  King,  Executive  Engineer,  2ud  grade,  and  11, 
O.  Walling,  Assistant  Engineer,  Ist  grade,  Bengal,  temporarily 
employed  in  Baluchistan,  are  transferred  temporarily  to  Burmah 
for  employment  on  Provincial  Works. 

Mr.  E.  H.  Halhim,  Executive  Kngineer,  3rd  grade,  Sf.ite 
Bailways,  whose  services  have  been  lent  to  the  Southern  Mahratta 
Railway  Comt«ny,  is  granted  furlough  for  twenty  months  with 
the  neces.sary  sutwidiary  leave. 

The  services  of  Major  H.  H.  Cole,  R.E.,  Executive  Engineer, 
Ist  grade.  Central  India,  are  temporarily  placed  at  the  disposal  of 
the  Foreign  Department,  with  effect  from  the  20th  January  1887, 
the  date  on  which  he  joined  the  Gwalior  State. 

The  services  of  Mr.  S.  P.  H,  Dyson,  Assistant  Engineer,  Ist 
grade,  sub.  pro  tern,  North-Western  Provinces  and  Ondh,  are 
place<l  at  the  disposal  of  the  Home  Department  for  employment  on 
probation  in  Burmah. 

Baltickutan. 

Mr.  W.  H.  Eushton,  Assistant  Engineer,  1st  Division,  Frontier 
Eoad,  is  granted  two  months'  privilege  leave,  with  effect  from  the 
15th  instant,  or  such  subsequent  ilate  a.s  lie  may  avail  himself  of  it, 

Mr.  W.  B.  Starky,  Assistant  Engineer,  is  transferred  from  the 
2nd  to  the  1st  Division,  Frontier  Road. 

Railways. 

Babu  Baroda  Priisail  Basn,  Executive  Engineer,  4th  grade, 
«ub.  pro  tern.,  is,  on  return  from  leave  on  medical  certificate, 
granted  him  in  the  Government  of  Bengal.  Public  Works  De- 
partment Notifications  <iate<l  7th  March  and  7th  April  1887,  posted 
to  the  Bellary-Kistna  Stale  Railway. 

Mr.  G.  F.  Thompson,  Assistant  Engineer,  2nd  gr.ade,  is  granted 
language  leave  for  three  month.s,  with  effect  from  such  date  as  he 
may  be  permitted  to  avail  himself  of  the  same. 

Punjab,  April  14, 1887. 

Mr.  F.  W,  Maunsell,  Assistant  Engineer.  Ist  grade,  3rd 
Division,  Sirhind  Canal,  passed  the  Departmental  Standard  Exa- 
mination. 

The  one  year's  furlough  granted  to  Mr.  W.  Smith,  Executive 
Engineer,  4th  grade,  attached  to  the  Chenab  Canal  Division,  i.s 
cancelled  at  his  own  request. 

N.-W.  P.  and  Oudh,  April  23, 1887. 

Bv.Udiiiga  and  Roads  Branch. 

His  Honor  the  Lieutenant-Governor,  North-Western  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotions  and  reversions,  with  effect  frotn  the  dates  specified  : — 

Babu  Slieo  Nath,  Executive  Engineer,  4th  grade,  temporary  rank, 
to  I'C  Assistant  Engineer,  1st  grade,  from  \bt\\  March  1887,  couse- 
queut  ou  the  return  of  Mr.  Heiislowe  from  furlough. 


Mr.  S.  J,  Simpson,  Executive  Engineer,  4tli  grade,  to  be 
Executive  Engineer,  3nl  grade,  from  IGlh  March  1887,  sub.  pro  tcm., 
nee  Mr.  Vernon,  on  leave  without  allowances. 

Babu  Slico  Nath,  Assist^uit  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  from  16rh  Marc-h  1887,  sub.  pro  tern.,  rice  Mr. 
Vernon,  on  leave  without  aliowance.«. 

Babu  Surjan  Das,  Assi.-itant  Engineer,  2iid  grade,  to  be  Assist- 
ant Engineer,  Ist  grade,  from  Uiih  March  1887  sub.  pro  fern.,  rice 
Mr.  Vernon,   on    leave  without  allowances, 

Babu  Slieo  Nath,  Executive  Engineer,  4th  grade,  sub,  pro 
tern.,  to  be  Assistant  Engineer,  1st  grarie,  from  8tli  April  1887,  conse- 
quent on  the  return  of  Mr,  Heinig  from  furlough. 

Irrigation  Branch. 

Babu  Jogindro  Nath  Mukerji,  Executive  Engineer,  3rd  grade, 
sub.  pro  tern.,  Cawnpore  Division,  Lower  Ganges  Canal,  is  granted 
six  months'  leave  on  medical  certificate,  with  effect  from  the 
date  of  his  reliff  in  the  Railway  Branch. 

With  reference  to  Government  of  India  Notification,  dated 
11th  Apiil  1887,  re-transferring  him  to  these  Provinces,  Mr, 
E,  W.  S.  I^ouglas,  Executive  Engineer,  3rd  grade,  is  re-post- 
ed to  the  2nd  Circle,  Irrigation  Works, 

Bengal,  April  27,  1887. 

Establishment. 

Eai  Sahib  Krishna  Chnndra  Biindopadhya,  Assistant  Engineer, 
1st  grade,  rejoined  the  Patna  Division  on  the  2nd  instant  on 
return  from  leave  on  medical  certificate, 

Th  eundermentioned  Assistant  Engineers  have  passed  the  ex- 
amination prescribed  in  Public  Works  Code,  Chapter  II,,  paragraph 
10  (5th  edition)  :— 

Mr,  J,  S,  L,  Long,  Assistant  Engineer,  2nd  grade. 
„     G.  C.  Stawell,  ditto,  ditto. 

Baboo  .\unada  Prosad  Sircar,  ditto,         3rd  grade. 

The  following  promotions  and  reversions  are  made  in  the 
Engineer  Establishment  with  efi'ect  from  the  dates  specified  : — 

Rai  Madhub  <;liunder  Roy  Bahadur,  Executive  Engineer, 
2nd  grade,  to  be  Executive  Engineer,  1st  grade,  sub,  pro  tern., 
with   effect  from  1st  January  1887. 

Mr.  F,  .Sills,  Executive  Engineer,  2nd  gr.ade,  to  be  Executive 
Engineer,  1st  grade,  sub,  pro  tern.,  with  effect  from  8tli  February 
1887. 

Mr,  J,  A,  Price,  Executive  Engineer,  3rd  grade,  to  be  Executive 
Engineer,  2nd  grade,  sub,  pro  tem.,  with  effect  from  8th  February 
1887, 

Mr  T,  M.  L.  Thompson,  Executive  Engineer,  4th  grade,  to  be 
Executive  Engineer,  3rd  grade,  sub.  pro  tem.,  with  effect  from  17t.h 
November  1886, 

Mr.  ,T,  R.  Swinden,  Executive  Engineer,  4th  grade,  to  be  Execu- 
tive Engineer,  3rd  grade,  sub.  pro  tem.,  with  effect  from  1st  Januarv 
1887. 

Bai  Madhub  Chunder  Roy  Bahadur,  Executive  Engineer,  1st 
grade,  sub,  joro  tem.,  to  revert  to  Executive  Engineer,  2nd  grade 
with  effect  from  1st  April  1887. 

Mr.  F.  Sills,  Executive  Engineer,  1st  grade,  sub,  pro  tem.,  to 
revert  to  Executive  Engineer,  2nd  grade,  with  effect  from  1st 
April  1887. 

Mr,  J,  A,  Price,  Executive  Engineer,  2nd  grade,  sub.  pro  tcm., 
to  revert  to  Executive  Engineer,  3rd  grade,  with  effect  from 
1st  April  1887. 

Mr.  C  A,  Mills,  Executive  Engineer,  2nd  grade,  sub.  pro  tem. 
to  revert  to  Executive  Engineer,  3rd  grade,  with  effect  from 
Ist  April  1887. 

Mr,  J,  D.  Davies,  Executive  Engineer,  2nd  grade,  sub,  pro  tem., 
to  revert  to  Executive  Eneineer,  3rd  grade,  with  effect  from 
1st  April  1887, 

Mr,  J,  R.  Swinden,  Executive  Engineer,  .3rd  grade,  sub.  pro 
tem.,  to  revert  to  Executive  Engineer,  4th  grade,  with  effect 
from  1st  Apiil  1887. 

Mr.  H.  Barlow,  Assistant  Engineer,  is  transferred  in  the  in- 
terests of  the  public  service  from  the  Arrah  to  the  Buxar  Division, 
which  he  joined  on  the   forenoon  of  the  5th  instant. 

Rai  Sahib  Annada  Prosad  Sarkar,  A.ssistant  Engineer,  3rd 
grade,  Brahmini-Byturni  Division,  having  passed  the  examina- 
tion prescribed  in  Public  Works  Code,  Chapter  II,,  paragraph  10,  on 
the  18th  April  1887,  is  promoted  to  Assistant  Engineer,  2nd  grade, 
from  that  grade. 

The  Lieutenant-Governor  is  jileased  to  make  the  following  pro- 
motions in  the  Engineer  Establisment,  with  effect  from  the  18th 
April  1887  :— 

Mr,  J,  S,  L,  Long,  Assistant  Engineer,  2nd  grade,  to  be  Assistant 
Engineer  1st  grade,  sub.  pro  tem.. 

Mr,  G.  C.  Stawell,  Assistant  Engineer,  2nd  grade,  to  be  Assistant 
Engineer,  1st  grade,  sub.  pro  tem. 

Mr.  C.  P.  Warde,  Assistant  Engineer,  2nd  grade,  to  be  Assist- 
ant Engineer,  1st  grade,  sub,  i^^o  (em. 

Establishment — Railway. 

Mr.  C,  Von  Ahn,  Executice  Engineer,  3rd  grade,  Assam-Behar 
State  Railway,  is  granted  18  months'  furlough,  with  the  necessary 
subsidiary  leave,  with  effect  from  the  1st  May  1887,  or  such  date 
as  he  may  be  allowed  to  avail  himself  of  the  same. 
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Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  11th  Appil  1887. 

139  o/" '86.  ^Robert  Bosse  and  Franz  Wolters,  of  Bmnswiek,  in  the 
Empire  of  Germany.  — For  an  improved  process Jor  ren- 
dering cements  Jiydranlic,  that  ix  to  say,  capab/e  of 
setting  and hardeninri  under  water. 
65  o/'SfJ. — Alfred  ludevwick,  of  London,  England,  Solicitor. — For  an 
improved  process  of  and  apparatus  for  torrefying  grain, 
cereals  or  seeds,  to  adapt  them  for  jise  in  bremng,  dis- 
tilling or  vinegar-mahing,  or  in  feeding  horses,  cattle, 
and  live  stock. 

The  18th  April  1887. 

214  o/ '86. — William  Barclay  Wishart,  Gentleman,  of  Cawnpore, 
India. — For  a  general  ntiliti/  tent. 

51  of  'S"?. — The  Westinghouse  Brake  Company,  Limited,  of  Canal 
Road,  Kings  Cross,  in  the  County  of  Middlesex, 
TLngland.— -For  improvements  in  connections  for  pipes 
on  railway  trains  coupled  froTn  carriage    to  carriage. 

62  of  '87- — Richard  Olpherts,  of  Ardee,  Ireland,  Esquire. — For  im- 
provements in  obtaining  colouring  matters  from  the 
indigo  plant. 


SELECTED  ABSTR.1CTS  OF  RECENT  INDL-VN  SPECIPIOATIONS. 

Cooling  Water  fop  Ice  makin?  Maehlnepy.— 9  (1887).— JoA» 

George  Farthing,  Mechanical  Engineer.  Relates  to  the  cooling 
of  any  kind  of  liquid,  particularly  water,  by  being  cooled  by  a 
pan  and  receiver  with  a  series  of  tubes  with  small  holes  in  them  placed 
transversely  or  obliquely  or  otherwise  for  allowing  the  water  to 
spray  on  cus-cus,  durmah,  hoogla,  cocoanut  leaf  or  straw  matting 
placed  tranversely  or  obliquely  or  othei-wise,  so  rendering  it  a  power- 
ful cooling  apparatus.  The  mode  of  action  is,  the  water  being  dis- 
charged from  the  pump  of  the  Engine  into  the  water  receiver  or  tray, 
is  then  acted  on  by  the  pan  driven  by  the  vertical  and  horizontal  shaft 
and  by  two  level  wheels,  and  fully  driven  by  the  main  shafting  off  any 
Engine  by  belt  at  from  80  to  100  revolutions  per  minute  ;  the  water 
then  flows  into  a  tray  or  receiver  and  then  pours  down  through  tubes 
out  through  small  holes  spraying  the  water  on  matting  made  of  cus- 
cus  or  other  material  placed  transversely,  obliquely  or  otherwise,  and 
then  through  small  holes  in  the  bottom  plate  and  then  overflows  into 
other  water  or  other  liquid  or  water  condensing  tank  or  receiver,  to 
be  pumped  up  and  used  over  again. 

Utilizing'  Solap  Heat  fop  raising  Water.— 128  (1886).— CAmV^s 

Tellier.  This  invention  relates  to  a  method  and  apparatus  for  utilizing 
atmospheric  or  solar  heat  for  raising  water  and  other  purposes,  and  it 
consists  in  arranging  heating  surfaces  (forming  a  receiver  adapted  by 
preference  to  be  placed  on  the  roof  of  a  building)  so  prepared,  that  they 
allow  of  collecting  atmospheric  or  solar  heat  for  gasifying  a  body 
which  boils  at  a  low  temperature  such  as  ammonia  in  solution,  certain 
carburets  of  hydrogen,  ethylamine  and  the  like.  At  the  same  time 
the  relative  low  temperature  possessed  by  the  water  extracted  is  utiliz- 
ed so  as  to  condense  the  vapours  of  the  volatile  bodies  above  named 
in  order  to  bring  them  back  either  in  a  liquid  state  or  in  a  state  of 
solution  into  the  receiver  having  large  surfaces  above  described.  The 
difference  beween  the  tension  of  the  vapours  obtained  by  atmospheric 
heat  and  the  much  lower  tension  determined  by  the  temperature  of  the 
water  allows  of  this  water  rising  from  below  the  earth  to  the  surface 
thereof. 

In  carrying  this  invention  into  effect,  flat  receivers  are  provided 
made  of  two  plates  of  sheet  metal  forming  air-tight  vessels,  in  wliich 
the  volatile  body  is  enclosed  and  submitted  to  the  action  of  atmo- 
spheric or  solar  heat.  By  means  of  a  motor  similar  to  a  condensing  En- 


gine, or  by  means  of  a  spherical  apparatus  enclosing  a  flexible  mem- 
brane which  acts  sometimes  on  the  upper  and  sometimes  on  the  lower 
hemisphere  and  acted  on  by  the  fluicl  vaporized  by  the  atmospheric 
heat,  the  water  is  forced  from  the  soil  so  as  to  bring  it  to  the  surface. 
The  action  above  described  is  continued  and  the  movement  sustained 
by  the  calorific  afilux  furnished  Ijy  the  atmosphere  or  the  sun,  and  at 
the  same  time  by  the  frigorific  condensing  action  of  the  water  rising 
from  the  eartli. 

Improvements  in  RieehuUingMaehines.— 191(1886).— ©mm«o 

Gonrado  Engelberg.  Relates  to  improvements  in  rice  IiuUing  machines 
so  designed  as  to  make  such  machines  more  stable  and  regular  in  their 
working  than  heretofore  and  to  increase  their  durability.  According 
to  this  invention  a  piece  of  wood  of  tlie  required  sliape  is  substituted 
for  tlie  stone  or  concrete  block  heretofore  used,  while  the  narrow  sur- 
faces thereof  against  which  the  rice  is  hulled  are  provided  with  iron 
plates  at  equal  distance  0">'0r),  more  or  less  apart,  thus  forming  projec- 
tions in  front  of  which  tlio  cylinder  revolves.  On  the  lower  surface  of 
the  block  is  fixed  a  steel  bar  or  plate  which  is  capable  of  adjustment 
towards  or  away  from  the  hulling  cylinder  to  the  extent  of  0'"  '004 
more  or  less. 

The  block  is  sometimes  composed  of  wood,  one  edge  of  which  ii 
formed  of  iron  plates  and  stripes  of  wood  placed  alternately  one  above 
another,  so  that,  they  present  a  rough  surface  against  which  the  rice  is 
pressed  and  hulled  principally  by  the  friction  caused  by  the  accumu- 
lation of  rice  between  tlie  said  block  and  the  cylinder. 

Both  of  these  forms  of  blocks  give  excellent  results  with  respect  to 
duration  and  efficacy. 

Imppovements  in  Machinery  fop  PoUingtea  leaves.— 22  (1887). 

—  Willam  Jackson.  This  invention  has  for  its  object  to  provide  means 
to  obtain  an  elastic  pressure  on  the  leaf  in  rolling  it  and  at  the  same 
time  to  enable  that  pressure  to  be  controlled  by  means  of  the  screw 
whilst  retaining  the  rigidity  of  the  parts  by  which  the  screw  is  cairied. 

The  screw  to  which  I  refer  is  that  which  has  hitherto  been  used  sim- 
ply for  the  purpose  of  drawing  the  rolling  surfaces  apart.  The  pres- 
sure upon  the  leaf  ha\ang  been  applied  to  the  upper  rolling  box  by 
means  of  loose  weights  placed  on  the  upper  rolling  plate  or  block. 

-According  to  this  invention  these  weights  are  dispensed  with  and  a 
spring  substituted  in  their  place.  This  spring  is  placed  underneath  the 
davit  or  bracket  through  which  the  screw  passes.  As  the  single  davit 
hitherto  used  is  not  generally  strong  enough  to  apply  the  spring,  the 
davit  is  therefore  extended  across  to  the  other  pillar,  so  making  of  it 
a  bridge  form  arranged  so  as  to  be  readily  screwed  when  the  pressure  is 
put  on  and  released  when  the  upper  plate  or  block  is  required  to  b« 
swiing  aside. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING    now  ofTers  to   Inventors  generally 

the  advantages  of  its  Patbnt.s  Department. 

Patents  procured  and   Designs  and  Trade  Marks    registered  in 
all  parts  of  the  world. 

The  .sale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 
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THE   STAR  PRESS 

19,  Lall  Bazaar  Street,  Calcutta. 

UNDERTAKES 

LETTER  PRESS  &  LITHOGRAPHIC  PRINTING, 

IN  THE  BEST  STYLE. 

Every  detail  specially  attended  to  by 
C.  J.  A.  PEITCHARD,  Manager. 


Sumbhoo     Chunder     Auddy, 
No.  58,  WELLIXGTON  STREET, 
Calcutta. 

Nbw  AMD  Second-hand 

ENGINEERING  and  SCIENTIFIC  BOOKS 

In  stock  or  procured  at  lowest  tebms. 
Agent  for  the  Sale  of 

INDIAN  ENGINEERING. 
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ITE'W  BOOZS. 
y  Rai  Bahadur  Kunhya  Lai, 

M.I.C.E.,  lati-  ExecntivR  Engineer, 
F.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
versity. 

Rules  for  calculating  the  Velocity  and 
Discharge  of  Rivers  and  Open  Canals. 
Ke.  10-0. 

A   Tbeatisk  on  Surveying    Instruments 
and   Surveying.     Designed   for  the   use    of 
Native  Surveyors.     (Oordoo. )     Re.   1  -0-0. 
Apply  to 

The  NEW  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 

(25th  thousand,  1886,)  revised 
and  eiiUuged  ;  866  pages,  morocco 
flaps  ...  ...  ...    $6-00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised edition.     1886.     Limpcalf  ..      250 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2'00 

John    Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  ORDINARY 

IRON    HIGHWAY   BRIDGES. 

Illimtrated  by  Numerous  Enirravings  and  7  Folding 
PlatoH.  Showint?  Uridy-eB  Actually  Ooiistnicted  and 
giving  their  Dimeii.sionB  ;  also  containing  42  Tables. 
By  J.  A.  L.  WADDELL,  C.R.,  E.A.Sc,  Ma.E.. 
Late  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  American 
Society  of  Civil   Engineers.    Price,  £4-00. 


JOHN    WILEY 


AND    SONS,    15,    Astor  Place 

New  York 


The  engineering  &  MINING  JOURNAL. 

bUBscRiFTioN  PmcK,  incUiding  postaee  for 
I^dl,^  and  all  countries  in  the  Po.9tal  Union, 
85  =  20s.  =  Rs.  14  per  annum.  AH  paymente 
must  be  tuade  in  .tdvance. 

•The  Scientific  Publishing  Co., 

-■-      27,  PARK  PLACE,  NEW  YORK, 

Agents  for  Indian  Engineering 

PATENT  PpCKTrS LI D E  R U L E S; 

Tor  Bngrineennsr  Calcxilations, 

r giving  at  sight  results  which   ivauld  othti 


lie  only  obtained  hy  marking  iediou. 
fortnulir. 


othenvise 
mathematiial 


Uesignoil  and  patented  by  LALA  GANGA  RAM 
A.  M.  I.e.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
No.  1.  -For  Scantlings  ot  Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusse«,   Ap- 
plicable to  all  forms  and   Spans.     Price 
Rs.    ..  .  ij 

No.  2 —For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharued).  all  shapes  and 
lieipfhts,  under  all  possible  conditions. 
I'riec  Rs.  .     ( 

No.  3.— For  Strains  on  Girders  (pl.ate.  braced, 
lattice,  warren,  Ac.,  all  form  and  spai^s;; 
Bending  and  Shearing  St'-alns  found 
direct  WITHOUT  CAI.CDLATIONS. 
Bars  requiring  counter-bracing  detei- 
■'  V  mined  at  sicrht.     i'rice  Rs,  ..   -z 

FULL  SET  FOR  Rs,  21. 
Illustrated  Pamphlet   of  Instructi<ins,     shewing 
several  ex.amp1es  worked  out,  aofompany  eachin- 
strument.     Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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THE  EDITOR, 

INDIAN   ENGINEERING, 

I'S  in  communication  with 
Gentlemen  and  Firms  of 
standing  |ind  repute  in  Europe 
a^d  America,  arid  is  prepared 
.  to  arrange  for  having  Inspec- 
tions carried  out  of  Cast  Iron 
Water  Pipes  and  other  Cast- 
ings, and  of  Wrought  Iron  and 
Steel  •  Work,  Also  to  obtain 
opiiiipng,  advice,  ox  other  in- 
formation in  connection  with 
Professional  matters,  particu- 
larly as  regards  special  con- 
atruotions. 


DOBSON   AND 


I    C^ 


ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  &  GENERAL  0ONTKACTOR3- 


RAILWAY  AND  TKAMWAY 
CARRIAGE    AND     WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRICK 
MANUFACTURERa 


MATO   IIOAD,  LASOBE. 
rphe  Machine  E.^chapge  Cq,, 

27,  APOLLO  STUBET,  Bd!«bax, 

Engineers  ^nd  Contractors, 

Suppliers  of  every  description  of 

Machinebt  (St  Plant  at  Makers'  Prices. 

l^ictoriu  of  all  kinds  fitted  complete. 


Shib  Kisto  Daw  and  Go. 
•29  Si  30,  CLIVE  STREET. 

Importer.*;  of 

Met.ils,  Hardware,  Paints,  Oils,  Varuislies, 
Portland  Ccuieut.  Fire  Clay,  Aaphalte, 
Engineers',  Smiths'  and  Carpenters'  tooU 
aud  Railed  Ir  u  Beams. 

Teak  Squares 

and  Scantlings  aud  Deal  planks,  Teakd"or8 
and  windows  made  to  order. 

Avery's  Miniature 

Weigliing  Platform  Machines  for  Count- 
erj»,  from  i'>z.  to  2501bs. 

Galvanized 

Corrugated  Jron  Sheets   always   kept   in 

stock. 
Coal   Merchants  and  Contractors, 

Brass  aud  Iron  Fouudare. 


Colliery  at  Seehpore, 

5  wiles   from  Assensole,  E.    I.  Railway, 
connected  by  a  Steam  Tram  Line. 

SJftnaging  Proprietor, — 

PtTRN'A   CPU^DER  PAW. 
General  Manager, — 

Q.  STUART  GARDINER. 

THOMSON  &  MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

UPWARDS    of     200    De- 
pots  in    Bengal,    N.-W. 
P.,  Oudh,  Panjab,    and    Cen- 
tral Provinces. 

For  address  of  nearest  Depdt  Apply  to — 

rpHOMSON    &  J^YLNE, 

BEHEEA,  E.  L  R.; 
6,    CoMMERCr.VL   BUILDINOB,    Calodtta  ; 

or,  HoBi  Gate,  Dj;lhi. 

NBazely,  (Auditor   of  the 
^       MUNICIPALITY,  REOEIVEB  OF 
THE  High  Cohrt,  and  Seorrtart  op  various 
Building  Societies,  Madras,) 
Acts  as  Finauciiil  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  Condy  Chettt  Street,  Madras. 
Agent  for  Indian  Engineering. 


FOR  SALE    IMMEDIATE  DELIVERY* 

Vertical  Boilers   and    Engines 
by  Shanks. 

4  HP      6  HP      8  HP     10  HP 
Rs.     1,4(K)       1,600      2,200        2,600 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Rs.      1,325  1,425 

35  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Beams  with    Sharpeners 
aud  Drill     ...  ...  Rs.  670  each. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Rs.  1,250. 

Lucop's  Pulverisers 

With  spare  wearing  parts, 
G  size  L  size 

Rs.    3,700  Rs.  2,600 

GAP  BED  LATHB,  gelf-acting,  screw 
cutting,  sliding,  and  surfacing,  with  Dog 
ivud  Bell  Chuck — 

6  inch  X  6  feet      ...  Rs.  500. 
Do.     do.     9  inch  x  12  feet     ..    Rs.  800. 
'Toughened    steel  TROLLY    WHKELS 
5*  6"  gauge  with  axles  and  Pedestals. 
24"  dia.  18"  dia. 

Per  set       ...    Rs.  75  Rs.  85 

HARROWER  &  CO., 


WILUAMTINGEY&SON 

LONDON. 


THE 

PHENIX  PORTLAND  CEMENT  CO., 

ROCHESTER, 
Rs.  6-S   per    brl.  of  400lbs.   gross. 

Sole  Agents  in  India  : 


F.  H 


ARLEY 


&C2i 


FOB.  MEM.  INST.  PATENT  AGENTS, 

13,  EoRoPEAK  AsyiiUM  Lase, 

CAWUrFA. 


WICCAVIN   SMITH   &  CO.,  {Late  Managers,  AHMUTY  &  CO.) 

HARDWARE    AND    METAL    MERCHANTS, 

AGEITTS  AND  II^FOHTEES 


MACHINERY  &  ENGINEERING  REQUIREMENTS,  including  Asphalte,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 
sPx:cz.A.x<    'rn-BL jsn. s    for.    ii..a.x2.ge:    qtt.a.3wti:t iie s . 

Sole  Agents  for  BAti  ^-  Co.'s  well-known  Locks. 

Hfo,  4,  HASTINGS  STREET. 
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MAGFARLANE'S  CASTINGS 


THE  QUEEN'S  JUBILEE. 
MEMORIAL  CLOCK  TOWERS,  FOUNTAINS,  LAMPS, 

BAKLSTAriLS.  PAVILIONS, 
CITY  CRESTS,  ROYAL  ARMS,  &c. 

Specially  (leaujnal  for  the  Juhikc  Co mmemoral ion. 


Maefarlane'S  Eave  Gt-TTERS,  for  Kain-toater,  BuUdinri 
Co7-iiicKx,  Boaiulari/  Walli,  ShetU,  Valley  Roofs.  Watc  r 
Coiiiliii/s,  (t'c. 

Maefarlane'S  Terminals,  Fisials,  Crosses,  Bannerets, 
Wkatiii-.kvaxes,  FLA(i-STAKFS,  Belfries,   &c.,   in  even/ 

■•ilyli. 

Maefarlane'S  Railino,  Cresting,  Balconies  ;  Frieze, 
Altar,  Screen,  Gallery  Front,  and  Tojib  Rails,  &c. 

Maefarlane'S  Columns,  Pilasters,  Brackets,  Spandrils. 
Verandahs,  Porches,  Arbours,  Conservatories,  &c. 

Maefarlane'S  Lamp  Pillars,  Standards  and  Brackets, 

for  StreetK,   Squares,  Gateways,  At-Hions,  Bridges,  Ae. 

Maefarlane'S  Drinking  Fountains,  for  Streets,  Sckooh, 
Sijuares,  ParLi,  Gardens,  Stations,  Marlcet-places,  etc. 

Maefarlane'S  Urinals,  in  Cast  Iron,  for  Streets,  Courts, 
School",  Railways,  Factories,  Public  Works,  and  In- 
stitution.''. 

Maefarlane'S  Water  Closets,  in  Cast  Iron,  for  Schools, 
Railirai/x,  Fnciories,  Public  Wcrhs,  and  Institutions  r/enc- 
7-ally,  ■  -'    '    . 

ORNAMENTAL  CASTINGS  OF  EVERY  DESCRIPTION. 

Desif/ns  and  Vrlces  on  Application. 


yI  r 


WALTER  MACFARLANE  &  CO., 

Architectural,  Sanitary  and  General  Irotifounders,  ' 

COMMERCIAL  UNION  ASSURANCE  CO,  LD. 

FIRE-LIFE-MARINE.  ^ 

ESTABLISHED  1801. 

Head  Of^ce :— 19  and  20  Cornhill,  London. 

The  Funds  and  Property  in  hand  on  31st  December  1886  stood  at  ...  ...  ..£2,502,386    0    0 

The  Life  Fund,  which  is  included  in  the  above,  after  providing- for  all  claims  amounted  to  £1.004,417    0    0 

The  Life  Fund,  which  coiii[.iares  favourably  wit-li  that  of  other  Offices  free  from  aniait'Hiiiations  ajid  of  similar  at;e,  is 
held  in  special  trust  by  Deed  of  Settlement  and  Act  of  Parliament,  and  is  only  liable  for  Life  claims.  Lif-  Policies 
also  share  witli  the  other  Contracts  of  the  Oompariy  in  the  security  afforded  by  the  General  Funds  (over  ^1  "iOO  000) 
and  the  large  uncalled  Capital.  Tlie  conditions  under  whicli  Life  Assurances  may  be  effected  with  the  Commercial  Union 
are  unusually  favourable,  especially  in  connexion  witli  tlie  settlement  of  claims.  The  rates  of  Premium  are  moderate 
but  they  are  not  unsafely  low,  and  will  be  found  to  stand  the  test  of  time,  thereby  in  conjunction  with  the  ample  Funds 
affording  alisoliUe  seciirity  to  the  assured. 


ALLIANCE  ASSURANCE  COMPANY. 

ESTABLISHED  1824. 

Head  Of3.ce :— Bartholomew  Lane,  London. 
FIRE   DEPARTMENT. 

The    Fire    Funds    anrl    Property    in  hand  on  olst  December  18^5  including  Paid-up  Capital  and  balance  of  Profit  and 
Loss  Account  stood  at  J81,16S, 528-19-10  "-fter  providing  for  all   claims. 

INDIAN  BRANCH  OFFICE W^THE  ABOVE  COMPANIES: 

29.  Dalhousie  Square,  Calcutta. 
JOINT    LOCAL    BOARD    OF    DIRECTORS: 


A.  G.  Apcar.  Esq.  (Apcar  k  Co  ) 

W.  Bleeck,  Esq   (Ernsthausen  &  Co.) 

Raja  Doorya  Churn  Law  (Prankissen  Law  k   Co.) 

R.  P.  Heilgers,  Esq.  (F.  W.  Heilgers  &  Co.)^ 

.Jf.mes  Henderson,  Esq.  (Geo.  Henderson  .'d  Co.j 


C.  R.  Hills,  Esq.     (J   Thomas  k   Co.) 
J.  C.  Murray,  Esq.  (Kettlewell.  Bullen  k  Co.) 
F.  E.  Pattes'on,  Esq.  (Hoare.  Miller  &  Co.) 
Octavius  Steel,  Esq.    (Octavius  Steel  &  Co.) 
Sir  Alexr.  Wilson,  (Jardine,  Skinner  &  Co.) 


Fire  Insurances  may  be  effected  with  the  above  Companies  nt  reduced  rates  and  Marine  and  Life  Assur- 
ances also  with  the  Commercial  Union  on  most  favourable  terms. 
The  iot>t  of  Pire  rolicy  Stamps  i.i  borne  by  both,  O/fice.s. 

C.  H.  OGBOURNE, 

Manager  and  Underwriter,  Commercial  Union,  and  Secretary,  Alliance  Fire  DeiKirtmeTU. 
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FREDk.  JONES  &  CO.'S 

IP  A  T  E  :\^  T      B  IR.  11^  I  S  H  -  :iVE  A  i:>  E 

SILICATE   COTTON   OR   SLAG   WOOL 

(A   Pare   Metallic  Fibre,  which  is   Fire-proof,  Sound-proof  and   Vermin-proof,  Manufactured  under  Mr.    C.    Wood's 

Patent  from  the  REFUSE  OF  IRON  OREJ 

FOR  JSf:^^M  ^^^ 

Covering  Steam  Boilers.  Pipes,  ^^^  Lining  Refrigerators,  Ice  Houses, 

Cylinders,  &c.  o^S.  Cellars,  &c. 


Covering  Cold  Water  Pipes,  Tanks,  >.  tlr  f  Lining  Cooking  Stoves,  Ovens, 

Cisterns,  &c.  \  /  Furnaces,  &c. 

FOR 

rrotecfiiif/  Jiiiildinf/s  of  every  description  from  Fire. 
Jfenileriiif/  JitiUdinus  Cool  in  Summer  and   M'urm   in    Winter. 
Freventiny  the  inroads  of  Hats  and  Mice  or  ana  hinds  of   Vermin. 

MEDALS   awarded    at   the    Naval   and   Submarine    Exhibition,  and   the  Sanitary    Institute   of  Great    Britain    Exhibition,    New- 

castle-on-Tyne,    1882. 

SILICATE  COTTON  has  been  proveil  to  be  the  best  and  most  Reliable  Incombustible  Nonconductor  of  Heat  or  Cold,  and  is  now 
Extoiisivfly  used  by  tlio  Uritisli  and  other  Governments. 

SILI3ATE  COTTOIT  has  long  been  recognised  in  the  United  States  as  an  important  factor  in  house  building.  Mr.  Gi:oi!r.E  Martin 
Hrss,  writing  upon  house  construction  in  tlie  "  Cnitmii  Mai/nziut ''  of  March,  ISH'J,  s.iys  that — 

"  Floors  ought  to  be  '  deafened '  with  Mlnei-al  Wool,  which,  from  its  antiseptic  and  non-inflammable  qualities,  is  a 
most  valuable  adjunct  to  good  building  ....  It  is  death  to  insects  or  vermin  that  enter  it,  and  is  a  non-eonduetor 
of  heat,  cold,  or  sound  ....  it  is  perfectly  Fire-proof,  and  costs  only  a  few  cents  per  square  foot,  about  one- 
inch  thick.  The  trifling  expense  incurred  will  be  repaid  a  hundredfold  by  the  comlort.  and  scourity  rtsulting  from 
its  use.  As  a  Fire-stop,  the  value  of  the  material  is  only  beginning  to  be  known.  If  placed  in  partitions,  behind 
furring,  between  floors  and  uncer  roofs,  many  flres  unaccountable  in  origin  and  difficult  to  get  at,  would  be  prevented." 

Stocks  held   by   our   sole    Wholesale  Agent, 
75«.    J!ADHA     liAZAIt,    CALCliTlA. 

JOHN  KING  &  CO.,  Victoria  Engine  Works,  Howrah, 

Ayi,  20,  LALL  BAZAAR,  CALCUTTA. 
Engineers,  Brass  and  Iron  Founders,  Ship  and  Launch  Builders  and  Manufacturers  of 

all  descriptions  of  Iron  Work. 

Importers  of  Machinery  and  Engineers'  Tools  and  Appliances,  also  of  Engine  Stores  and  Fittings. 

Sole  Agents  in  Bengal  for  GRESHAM  AND  CRAVEN'S  SELF-ACTING  INJECTORS  AND  EJECTORS, 

Which  are  perfectly  Automatic  and  reduce  the  Maiiipulatiou  and  attention  to  a  Minimum. 

A  large  and  well  selected  Stock  of  Turning  Lathes,  Punching,  Shearing,  Drilling,  Screw- 
ing, Slotting,  Planing,  Shaping  and  Emery  Grinding  Machines,  Weighing  Machines, 
Patent  Silent  Fan  Blowers,   Pulley  Blocks,  Portable  Forges,  Anvils, 

Hammers,  &c.,  &c. 

Estiiuate.s  for  all  sorts  of  Mucliinvry,  Iron  ^Vorks.  itridgcs.  iroofs,  Trniuways,  Launches.  Itoats.  &c.,  &c. 

on  application. 

Nobel's  Dynamite,  Blasting  Gelatine,  Gelatine-Dynamite,  &  Detonators. 

Matmfactnred  tinder  the  supervision  of  the  British  Government,  by 

ivoiBsx^'s    E;2s:r»x-osi-vE3S    oo.,    x. i aye i t es i> . 

Head  Offick  :— 149,  WKST  OKORCiE  STREKT,  GLASGOW. 
THE  <'0.1I1*AXY'S  AGKXTS  in  India  have  in  stock  and  are  prepared  to  supply  No.    1  Blasting  Gelatine,  No.  1  Dynamite,    Cielatlue 
Dynamite,  Detonators,  Bickford's  Patent  Safety  "  Time  "  Fuses,  and   "  In-stantaneons  "   Fuses,  Electric  Fuses,  Electric  Machines,   Batteries, 
Cables,  Iridium  Platinum  Wire,  Chatterton's  Compound,  India-rubber  Solution,  ifec. ,  &c. 

jV«<e. —Blasting   Gelatine,   a   new  Explosive  Compound   devised  and  patented  by  Alfred    Nobel,    consisting  of  9.3  percent.,    of  Nitro- 
Glycerine  and  7  per  cent,  of  Soluble  Gun-cotton.     It  is  insoluble  and  unaffected  by  water,  is  .50  per  cent,  more  powerful,  and  is  far  more  inert 
to  explosi<m  by  violent  shocks  than   Dynamite.     It  is  unaffected  by  climatic  changes,  and  is   the  safest  and  strongest   commercial  explosive   in 
the  world.     The  British  Government  having  satisfied  itself  of  the  proved  superiority  of  this   explosive   have  finally  adopted  Gelatine  for  Sub- 
marine Mines  and  Coast  and  Harbour  defence. 

ITOBElt^  BLASTING  GELATINE. — The  most  powerful  and  most  perfect  explosive  ever   inventeil.      Fjc^e  Sir  Frederick   A.    .\l)ers 
Science  Lectures. 
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LOCAL   WORKS  SUPERVISION  IN  BENGAL. 

The  new  rules  midor  clauses  (l),  (e),  and  (m),  section 
138  of  the  Bengal  Local  Self-Governmeut  Act  are  of  con- 
siderable interest  at  the  present  time,  in  connection  with 
the  development  of  the  powers  of  Local  bodies  and  their 
servants.  District  Engineers  and  their  subordinates  will, 
as  heretofore,  not  be  eligible  for  employment  under  the 
District  Boards,  unless  they  are  thoroughly  qualified  for 
their  posts.  For  instance,  a  District  Engineer  must 
either  be,  or  have  been,  a  member  of  the  P.  W.  D.,  and 
hold  a  certificate  of  fitness  from  the  Chief  Engineer  of 
Bengal ;  or  he  must  have  taken  a  degree  in  Engineerinsr.and 
have  been  employed  for  five  years  on  Engineering  works j 
or  he  must  have  practised  as  a  Civil  Engineer  for  five  years, 
and  hold  a  certificate  from  the  Chief  Engineer  of  Bengal, 
that  he  is  qualified  for  employment  as  District  Engineer. 
For  the  future,  also,  every  District  Engineer  will  have 
to  be  passed,  and  certified  to  be  physically  fit  for  out- 
door work,  by  a  Civil  Surgeon  or  Assistant  Surgeon  on 
the  Government   establishment. 

The  District  Engineer's  relations  with  the  Local  Board 
will  not  be  so  independent  as  they  have  been  hither- 
to. In  the  first  place,  he  can  be  discharged  by  the 
Distiict  Board,  after  being  given  three  months'  notice  of 
such  intention.  It  is  true  that  his  dismissal  is  subject  to 
the  approval  of  the  Commissioner  of  the  Division,  but 
most  probably  that  officer  would  seldom  exercise  his 
power  of  vetoing  the  same,  unless  it  was  due  to  out- 
rageous injustice.  Secondly,  the  official  Chairman,  the 
Magistrate  of  the  District,  will  iu  the  end  disappear 
from  the  scene,  and  this  will  make  the  District  Engineer's 
position  all  the  more  difficult.  Under  the  Local  Self- 
Government  Act,  the  Lieutenant-Governor  may  or  may 
not  appoint  an  official  Chairman  as  lni  pleases,  and  in  the 
latter  case,  the  Board  would  elect  their  own  Presitient ; 
even  if  the  Lieutenant-Governor  did  choose  to  appoint,  it 
does  not  follow  that  ho  would  select  the  District  Magistrate. 
Formerly  this  officer  was  Chairman  of  the  Road  Cess 
Committee  ex-officio,  and  generally  had  sufficient  in- 
fluence and  power  to  support  the  District  Engineer  if 
he  had  differences  with  that  body. 

The  District  Engineer  has  thus  lost  his  most  powerful 
friend,  and  he  will  now  have  to  rely  upon  the 
tender  mercies  of  the  newly  elected  Board.  Our  opinion 
of  Local  Self-Government  in  Calcutta — even  with  an 
Official  Chairman,  and  where  time  and  experience  should 
have  taught  the  Municipality  at  least  self-respect  and 
fair  play — is  not  sufficiently  high  to  lead  us  to  believe 
that  this  is  a  pleasant  position  for  any  man  to  occupy.  The 
new  patres  conscripti,  unaccustomed  to  authority,  and 
with  these  new  powers  forced  down  their  throats  as  it 
were,  are  certain  to  lose  their  heads  at  first ;  and  it  is 
doubtful  whether  they  will  regain  them  for  some  time  to 
come.  Every  resident  in  India  of  experience  will  anti- 
cipate the  petty  jealousies    and    meannesses    that    will 
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characterise  their  debates  : — for  is  there  uot   a  prominent 
example  at  our  very  door  ? 

Were  it  not  for  the  powers  delegated  to  the  Inspector 
of  Local  Works,  the  position  of  the  District  Engineer  would 
be  almost  hopeless.  Fortunately  for  him,  however,  the 
only  official,  except  the  Commissioner,  who  will  have  any 
real  and  effectual  control  over  the  District  'Board,  will  be 
a  member  of  the  same  profession  as  himself.  Even  with 
this  support,  his  position  will  alwa3-s  be  precarious. 

The  new  experiment  will  be  watched  with  great  interest, 
as  if  it  is  a  success,  the  new  system  will  eventually  replace 
the  Provincial  Branch  of  the  Public  Works  Department. 
Arrangements  are  already-  being  made  to  hand  over  the 
roads  under  the  care  of  that  Branch  to  the  Local  bodies, 
•ind  if  everything  proceeds  smoothlj',  most  of  the  public 
buildings  in  Bengal  also  will  be  placed  under  their  super- 
^"ision.  If  the  elected  members  of  the  new  Boards  develop 
a  proper  civic  spirit,  this  \nl\  be  a  step  in  the  right  direc- 
tion, as  well  as  an  economical  one  ;  and  although  we  wish 
the  new  system  ever}-  success,  we  cannot  help  feeling 
anxious  as  regards  the  future,  as  it  ^\^ll  be  almost  impos- 
sible to  take  a  retrograde  step  hereafter  in  a  matter  of 
such  grave  public  importance. 


WIXDING  SHAFT  ACCIDENTS. 

Whex  an  uninitiated  person  descends  a  coal  pit 
for  the  first  time,  the  sensation  is  homblc  enough. 
He  clutches  the  crossbar  of  the  cage  convulsively,  holds 
his  breath,  shuts  his  eyes,  and  thinks  the  chances  are  even 
whether  the  rope  breaks,  involving  his  untimely  end,  or 
performs  its  duty  and  takes  him  down  and  up  again  in 
safety. 

But  after  entering  pits  or  mines,  a  few  times,  and  finding 
that  all  goes  smoothly  and  pleasantly,  the  owner  of  any 
ordinary  nervous  system  becomes  quite  easy  in  his  mind 
and  ceases  to  think  of  danger  at  all.  Miners  and  mining 
engineers  ascend  and  descend  with  no  more  hesitation 
than  the  ordinary  public  evince  when  they  enter  an  ex- 
pre.s3  train.  During  the  recent  period  of  earthquakes 
in  various  parts  of  the  world,  a  wag  was  even  heard  to 
say  that  the  only  really  safe  place  to  be  in  was  the  cage 
of  a  coal  pit ;  for  there  at  all  events  you  could  be  hauled 
out  of  any  chasm,  you  might  happen  to  find   yourself  in  ' 

But  occasionally  the  growing  callousness,  which  has 
been  described,  is  rudely  disturbed,  and  public  sentiment 
shocked  by  real  accidents  in  pit  shafts  ;  and  when  they 
do  occur  there  is  no  mistake  as  to  their  appalling  nature. 

This  is  what  happened  on  the  22nd  of  November,  at 
the  Aldwarkmain  Colliery,  near  Sheffield,  England. 

A  hundred  membere  of  a  local  Literary  Society,  bent 
on  the  acquisition  of  knowledge,  obtained  permission  to 
descend  one  of  the  two  collierj'  shafts.  Every  precaution 
was  taken  and  every  arrangement  ma*le  by  Mr.  Rhodes, 
the  certificated  Manager.  After  the  party  had  safely  dc- 
.scended,  a  Mr.  Han-is,  who  arrived  late,  entered  the  cage 
with  a  banksman  named  Clayton.  When  the  cage  had 
accomplished  290  out  of  the  440  yards  of  its  total  descent, 
from  some  unexplained  cause,  it  tilted,  shot  its  two  occu- 
pants to  the  bottom,  to  instant  death,  and  then,  becoming 
<Ietached   from  the  rope,  fell  on   to  them.     Mr.  Khodes 


happened  to  be  at  the  bottom  looking  up  the  shaft,  when, 
hearing  an  unusual  clatter  he  stepped  back  just  in  time  to 
save  his  own  life.  It  is  ever  in  times  of  extreme  peril 
that  the  dilierence  between  a  real  man  and  a  ]>altroon 
becomes  most  striking.  If  Mr.  Rhodes  had  lost  his  head 
under  the  circumstances  nothing  but  pity  could  have 
been  extended  towards  him.  But  he  did  not.  He  actually 
went  to  the  hundred  visitors,  who  were  wandering  about 
the  workings  totally  unconscious  of  what  had  happened, 
and  he  said  not  a  word  to  them,  until  he  had  seen  them 
to  the  other  shaft,  and  wound  up  to  the  surface  a  cage 
load  at  a  time  ;  and  then,  and  then  only,  he  let  them 
know.  Had  they  found  out  before,  the  panic  which 
would  have  ensued,  and  the  difficulty  of  dealing  with  such 
a  number  under  such  circumstances,  is  terrible  to  think  of; 
Two  or  three  weeks  since  the  writer  of  this  article 
descended  into  a  coal  mine,  the  shaft  of  which  was 
75  yards  deep.  On  re-ascending,  with  the  lessee  of  the 
mine  and  another  man,  a  sharp  noise  was  heard,  when 
the  cage  was  about  half  way  up,  as  though  a  stone  had 
been  dropped  on  to  the  roof  of  the  cage  from  the  pit 
mouth.  On  reaching  the  surface  the  lessee  questioned  the 
banksman  somewhat  rigorously  as  to  what  might  have 
produced  the  noise.  It  appeared,  however,  that  no  one 
had  been  near  the  pit  mouth  during  the  ascent,  and 
the  most  diligent  search  did  not  reveal  any  mark  upon 
the  roof  of  the  cage.  The  writer  however  happened  to 
notice  that  a  bolt  end,  and  nut,  projecting  horizontally 
from  one  comer  of  the  cage  was  battered  and  bright, 
indicating  recent  contact  with  some  equally  hard  pro- 
jecting substance.  This  then  was  the  cause  of  the  noise. 
Whatever  it  might  be  that  was  obstructing  the  cage 
35  yards  down,  it  was  clear  that  had  it  projected  a 
quarter  of  an  inch  further,  these  lines  would  never  have 
been  written.  No  doubt  the  mischeivous  object  has  now 
been  found  and  removed.  However  that  may  be,  the 
circumstance  conveyed  the  impression  that  the  wag 
was  wrong  in  his  views,  when  he  said  that  the  cage  of 
a  winding  shaft  was  the  safest  of  all  places. 


P.  W.  D.  ANOMALIES. 

The  more  closely  we  analyse  the  evidence  tendered  be- 
fore the  Sub-Committee  of  the  Public  Service  Commission, 
by  the  officers  of  the  Public  Works  Department,  the  more 
are  we  convinced  that  a  thorough  and  immediate  re- 
organization of  that  department,  on  an  efficient  footing, 
is  an  imperative  duty  on  the  part  of  Government,  which 
could  not  be  conveniently  postponed  to  the  distant  future. 
There  is  more  than  something  rotten  in  the  State  of 
Denmark,  of  which  outsiders  have  not  been  able  to  form 
an  accurate  conception,  until  recent  disclosures,  which 
have  excited  comment  from  one  end  of  the  countiy  to 
another.  That  such  a  state  of  things  should  have  been 
permitted  to  exist  for  years  past  is  an  enigma  to  the 
public.  As  in  the  absence  of  proper  discipline  the  greatest, 
army  in  the  world  may  be  converted  into  a  mere  rabble, 
incapable  of  any  sustained  exertion,  so  for  want  of  an 
esprit  de  corps,  departmental  management  may  dwindle 
into  mere  routine  work  devoid  of  life  and  energy.  That 
under  the  circumstances  brought  to  light  day  by  day  the 
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P.  W.  D.  has  not  been  demoralized,  is  a  wonder,  but 
when  we  come  to  consider  that  the  members  of  the  Service 
composing  it,  are  true  men  and  loyal,  who  merge  their 
grievances  in  the  zeal  for  public  good,  it  is  thus  wo  find 
their  ebullition  of  feelings  rises  no  higher  than  deep 
grumbling  at  the  hard  lot.  But  it  would,  nevertheless, 
be  not  safe  always  to  count  upon  implicit  submission, 
as  the  outcome  of  a  strict  sense  of  duty.  Playing 
with  edged  tools  and  its  consequences  are  too  well  known 
to  require  any  repetition  from  us. 

The  battle  of  Cooper's  Hill  and  Roorkee  men  continues 
to  wax  warm.  We  will  not  here  enter  for  a  second  time 
into  the  discussion  of  their  comparative  merits,  who 
are  fighting  hard  shoulder  to  shoulder  in  this  struggle  for 
existence,  but  we  may  mention  en  passant  that  with  the 
accession  of  further  evidence  taken  at  Lahore  since  our 
last  review  of  the  subject,  we  observe  that  there  is  still  a 
somewhat  preponderating  opinion  in  favour  of  the  former 
on  the  general  '  education'  question. 

What  we  are  at  present  concerned  with,  is  the  status 
of  the  officers  of  the  various  branches  of  the  Depart- 
ment in  regard  to  the  pay,  past  and  present  allowances, 
furlough,  and  lastly  pension.  There  are  so  many  dis- 
crepancies in  this  respect  in  the  rules  which  govern 
the  cases  of  men  recruited  from  several  sources  that 
thev  deserve  more  than  a  passing  notice.  Let  us  take 
a  typical  case,  that  of  Mr.  Wright,  Executive  Engineer, 
Lucknow,  who  was  trained  at  Roorkee.  He  thought 
it  a  hardship  that  he  should  not  be  put  on  the  same  foot- 
ing as  a  Cooper's  Hill  man  in  the  matter  of  pension  till 
he  had  attained  the  position  of  a  Superintending  En- 
gineer. But  Mr  Wright  is  not  singular  in  the  expres- 
.sion  of  this  opinion.  Colonel  Swetenham,  a  higher 
authority  and  who  has  seen  service  of  a  far  more  varied  na- 
ture during  his  long  career,  in  his  evidence  before  the  Sub- 
Committee  .said : — He  considered  that  the  furlough  rules 
granted  to  Stanley  and  Cooper's  Hill  Engineers  should 
be  extended  to  all  the  Engineers  in  the  Department,  provid- 
ed that  in  the  case  of  domiciled  Europeans,  Eurasians  and 
natives,  that  any  furlough  be  utilized  by  them  in  going  to 
England,  so  as  to  have  an  opportunity  of  inspecting  ex- 
tensive works  and  otherwise  expanding  their  knowledge. 
The  Stanley  and  Cooper's  Hill  men  were  allowed  a  higher 
rate  of  pension,  and  were  privileged  to  avail  themselves 
of  it  at  an  earlier  date  than  in  the  case  of  others.  Eu- 
ropeans and  Eurasians  should,  he  thought,  be  treated 
.similarly.  It  was  also  desirable  that  more  opportunity, 
by  a  modification  of  the  pension  rules,  should  be  al- 
lowed Government  to  get  rid  of  bad  bargains,  say,  after 
15  years'  service,  and  on  a  graded  scale   of  pension. 

We  have  given  this  long  opinion  to  enable  our 
Headers  to  draw  their  own  inference  as  to  the  reason 
why  others,  and  Roorkee  men  in  particular,  are  placed 
under  a  ban  as  compared  with  favoured  men  in  the 
Service.  Herein  lies  the  secret  cause  of  the  discontent 
which  has  permeated  the  Department  to  its  lowest 
strata.  Now,  we  ask  why  is  this  invidious  distinction 
in  the  treatment  of  two  classes  of  men  who  serve 
the  same  Government  with  the  same  earnestness,  and 
it  may  be  presumed  with  the  same  knowledge    of  the 


work  required  of  them  ?  But  it  is  not  in  one  direction 
that  this  gross  inequality  is  visible  ;  it  pervades  the  entire 
service  and  each  set  of  men  has  some  complaint  to  offer 
For  instance,  some  of  the  men  have  been  granted  the 
benefit  of  the  Civil  Service  furlough  rules  which  have 
been  denied  to  others.  Again,  one  section  has  been 
allowed  new  pension  rules  and  others  deprived  of  them. 
Some  have  got  the  furlough  and  not  the  pension  rules, 
while  in  the  case  of  their  fellow  workers  in  the  same 
field  the  process  has  been  reversed.  The  more  fortunate 
ones  have  been  secured  in  the  enjoyment  of  both  the  new 
furlough  and  pension  rules,  and  others  have  had  neither. 

Is  it  not  ridiculous  to  separate  a  body  of  men  whO' 
are  burdened  with  similar  work  and  responsibilities 
and  while  showing  paternal  solicitude  for  one  set,  by 
giving  them  all  the  loaves  and  fishes  of  the  Service,  to  let 
their  comrades  starve  or  be  fed  with  the  few  crumbs  that 
fall  from  the  great  man's  table  ?  Then,  again,  is  it  just 
and  equitable  to  introduce  favourable  pension  rules  for 
the  benefit  of  a  portion  of  the  Department  leaving  out 
men  appointed  in  India  without  English  training  in  the 
cold  ?  This  is,  however,  what  has  practically  been  done, 
in  the  anxiety  to  serve  friends  who,  it  is  pretended,  have 
particular  claims  on  the  gratitude  of  Government.  Cases 
might  be  cited  where  men  have  been  for  upwards  of 
20  years  in  the  service,  to  which  the  same  pension  rules 
are  applicable  as  the  rest  of  the  Department,  when  sud- 
denly new  and  favourable  rules  are  granted  to  all  sec- 
tions, but  the  only  one  alluded  to  above.  To  our  mind  the 
only  just  course  to  be  followed  was  to  grant  the  latter  to. 
all  the  men  now  in  the  Department,  with  the  reservation 
that  in  future  men  appointed  in  India  would  not  benefit 
by  the  new  rules.  Had  this  been  done  no  one  would 
have  cause  for  any  reasonable  complaint  of  having  been 
ill-used.  But  as  matters  stand  at  present  it  is  difficult  to 
understand  how  this  distinction  is  to  be  upheld  without 
giving  rise  to  serious  complications  and  discontent. 


SILICATE  COTTON  OR  SLAG  WOOL. 
From  practical  experience  it  has  become  an  established 
fact  that  air-confining  or  porous  bodies  are  the  best  non- 
conductors of  heat,  cold,  or  sound.  In  the  manufacture  of 
Silicate  Cotton,  the  threads  or  fibres  are  blown  into  the  re- 
ceiving chambers  in  such  a  manner  that  they  fall  in  all  pos- 
sible directions  with  relation  to  each  other,  in  consequence 
of  which  there  is  no  parallelism  or  common  direction  in  the 
threads,  so  that  the  air  spaces  are  angular  in  shape  and 
microscopic  in  size.  This  formation  of  minute  cellular 
spaces,  at  irregular  distances,  affords  the  most  perfect 
resistance  to  the  passage  of  rarified  air,  influenced  either 
by  heat  or  cold,  and  has  also  the  effect  of  breaking  up 
and  destroying  sound-waves.  The  great  power  of  Silicate 
Cotton,  as  a  non-conductor,  lying  principally  in  its  forma- 
tion, allowing  of  the  harbouring  of  atmospheric  air  in 
finely  bi-sected  air  spaces,  it  is  of  the  utmost  importance 
that  these  spaces  should  not  be  destroyed,  as  would  be 
the  case  if  the  fibre  were  crumbled  to  powder ;  and  it  is 
a  noteworthy  fact,  that  the  fibre  blown  from  Cleveland 
Slag  is  the  only  one  that  will  not  calcine  under  the 
influence  of  either  heat,  damp,  or  pressure. 
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Neill's  Gate,  Lucknow. — We  learn  that  the  "  Arch," 
which  is  the  saddest  inomorial  of  the  "  Relief  of  Luck- 
now,"  is  being  rebuilt,  aud  we  endorse  the  suggestion 
that  the  cost  of  rebuilding  should  be  borne  by  those  who 
wantonly  had  it  pulled  down. 

A  New  Apvointment. — We  are  glad  to  hear  that 
Mr.  J.  B.  Buchanan,  A.M.i.c.E.,  District  Engineer, 
Hyderabad,  Deccan,  has  been  appointed  Assistant  Muni- 
cipal Commissioner  and  Director  of  Municipal  Sanita- 
tion for  Chadarghat  and  the  Suburbs. 

Perak  State  Railway. — The  post  of  Manager  of 
the  Thaiping  Railway  in  Perak,  vacated  by  the  death 
of  the  late  Mr.  Jones,  has  been  given  by  Mr.  J.  F. 
Dickson,  Colonial  Secretary  of  Singapore,  to  Mr.  Mitchell 
of  the  Ceylon  Government  Railway.  The  post  is  worth 
£.500  a  year,  and  Mr.  Mitchell  may  be  congratulated 
on  his  good  fortune. 

Irrigation  Works  in  Madras,  1886-87. — The  only 
important  new  project  sanctioned  during  the  year  is  the 
Periyar  project,  which,  when  completed,  will  greatly  bene- 
fit the  Madura  district.  Work^  however,  can  be  commenced 
only  when  funds  are  available.  The  year's  allotment  for 
the  up-keep  of  "  minor  irrigation  works"  in  the  Presidency 
was  Rs.  2,76,000.  The  actual  expenditure  wasRs.  2,56,272, 
or  about  93  per  cent. 

District  Municipalities  in  the  Madras  Pre- 
aii>ENCY. — We  learn  that  the  artesian  well  boring  at 
Negapatam  has  little  or  no  chance  of  success,  although 
the  conditions  assimilate  to  those  of  Pondicherry  ;  and  that 
a  large  expenditure  has  been  incurred  in  the  investigation 
of  a  water-supply  scheme  for  Tanjore.  In  Madura  and 
Cuddalore  the  water-supply  has  been  considerably 
improved,  while  in  Guntoor  and  Salem  the  matter  has  also 
been  partially  dealt  with. 

Cashmere  Railways. — It  is  doubted  whether  the 
projects  for  bringing  railways  into  Cashmere  will  ever  get 
beyond  the  survey  stage.  The  reason  assigned  for  this 
belief  is  that  no  particular  benefit  could  arise,  by  making 
expensive  roads  into  the  valley,  or  running  trains  on  a 
railway  the  cost  of  which  under  any  circumstances  would 
perhaps  be  greater  than  any  other  railway  in  the  world, 
unless  it  be  the  frontier  line  from  Sibi,  where  public 
money  seems  to  have  been  wasted  in  a  manner  exceeding 
the  characteristic  waste  of  money  by  the  P.  W,  D. 

The  Burmah  P.  W.  Budget,  1887-88.— The  Budget  es- 
timated expenditure  on  Public  Works  from  Provincial 
Funds  in  Lower  Burmah  for  the  year  1887-88  is 
Rs.  11,6.5,000.  Of  this  Original  Works  absorb  Rs.  1,93,.500; 
Repairs  Ra.  5,31,000;  Establi.shment  Rs.  3,94,500 
and  Tools  and  Plant  Rs.  30,000.  The  grant  from 
incorporated  Local  Funds  for  Public  Works  by  Public 
Works  officers  in  Lower  Burmah  for  the  same  period 
amounts  to  Rs.  3,10,900.  The  charges  amount  to  Rs. 
61,080  ;  and  grants  for  Works  and  Repairs  to  Rs.  2,05,860 
and  Rs.  43,960  respectively. 

District  Board  Engineers. — The  President  of  the 
District  Board,  Kurnool,  in  commenting  on  the  action  of 
the  Board  in  refusing  to  meet  the  application  of  Mr. 
Cooper,  L.  F.  En'^ineer,  for  an  increase  of  pay,  says  that  he 
does  not  think  that  the  Board  acted  liberally  or  with  a 
wise  policy    in  declining    to   accord  to  a  faithful  servant 


some  acknowledgment  in  the  shape  of  promoiion.  He 
adds :  "  I  do  not  concur  in  a  policy  which  practically 
debars  all  servants  of  District  Boards  from  all  prospects  of 
promotion.  If  we  are  to  expect  good  and  willing  work, 
we  should  exhibit  some  recognition  in  return." 

Colombo  Water-Supply. — The  report  of  the  Com- 
mission appointed  to  enijuire  into  this  ghastly  failure 
of  the  Maligakanda  Reservoir,  together  with  the  evidence 
given  before  it,  will  shortly  be  published,  as  we  under- 
stand all  the  witnesses  necessary  have  been  examined. 
All  hope  of  ever  utilizing  the  tank  for  the  purpose 
for  which  it  was  originally  designed  is  at  an  end,  we  are 
told,  according  to  the  Commissioners,  who  are  said  to 
bo  of  opinion  that  the  structure  itself  was  strong  enough, 
but  that  the  foundations  were  faulty,  and  rendered  more 
80  by  the  percolation  of  water  through  the  thin  concrete 
flooring. 

Bombay  P.  W.  D.  Seoret.\ryship. — ^The  proposed 
amalgamation  of  the  "  Public  Works  "  and  "  Military  " 
Secretaryships  in  Bombay  would  imply  that  the  idea 
of  appointing  an  outsider  (C.  S.)  to  the  head  of  the 
P.  W.  D.  has  been  abandoned.  But  the  new  proposal 
is  frau;,'ht  with  trouble,  for  under  this  arrangement  the 
duaZ-Secretary  will,  as  a  matter  of  course,  be  a  R.  E. 
of  the  P.  W.  D.,  and  it  c;in  scarcely  be  supposed  that 
the  General  Staff  of  the  Army  will  placidly  look  on  while 
its  affairs  are  controlled  by  an  officer  who  has  prHctically 
lost  touch  with  the  Ser^ace  from  the  enjoyment  of 
prolonged  Civil  employ. 

The  Silk  Industry  in  Southern  India. — Some  at- 
tention has  boon  directed  to  the  question  of  the  possibility 
of  establishing  the  silk  industry  in  the  Madras  Presidency. 
The  trees  on  the  leaves  of  which  the  wild  silk-worm  feeds 
are  found  in  abundance  in  most  of  the  districts,  and  the 
only  ([uostion  is  whether  cocoons  can  be  collected  or  pro- 
duced in  sufficient  quantity  and  whether  silk  can  be  reel- 
ed from  them  here,  or  whether  th  ey  could  be  sent  else- 
where with  profit.  With  this  view  some  500  cocoons  out 
of  the  collection  made  for  the  Colonial  and  Indian  Ex- 
hibition were  sent  for  trial  to  Mr.  Cleghorn,  C.E.,  a  gen- 
tleman in  Bengal  who  reels  silk  according  to  a  patent  pro- 
cess of  his  own  invention.  The  cocoons  had  all  been 
pierced.  The  result  was  therefore  poor.  But  fresh  and 
unpierced  cocoons  collected  in  the  Vizagapatam  district 
were  more  favorably  reported  upon  and  were  considered 
as  good  as  the  Bengal  ones. 

Obituary. — We  have  to  record  the  death  of  Mr.  Ham- 
mond J.  Engledow,  Local  Fund  Engineer,  Anantapur 
Circle,  Madras  Presidency,  at  Anantapur,  on  the  20th 
April  last.  The  deceased  got  his  training  at  the  En- 
gineering College,  Fort  St.  George,  and  served  for  28  years 
in  the  Mysore  D.  P.  W.  prior  to  the  rendition  of  that  province 
to  native  rule.  Ho  then  returned  and  took  up  large  con- 
tracts, in  which  he  was  very  successful,  especially  in  one 
on  the  Mysore  State  Railways,  where  he  constructed 
25  miles  of  the  Tumkar  lino.  After  he  joined  the  Ananta- 
pur Circle  as  Local  Fund  Engineer  he  carried  out  several 
reforms  which  were  the  means  of  improving  the  district 
and  saving  large  sums  of  money.  The  late  Mr.  H.  J.  En- 
gledow bore  a  very  high  character  for  honesty  and  for 
hard  work,  and  it  was  in  a  great  measure  owing  to  his 
exposure  on  outdoor  work  that  he  was  carried  off  at  the 
early  age  of  39  years. 

Railways   in  Japan. — After  all    when   we   come   to 
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tigure  out  the  results  t.f  railway  enterprise  in  Japan  up 
to  the  present,  they  eannot  be  said  to  bo  very  astonishini:. 
From  published  statistics  on  the  subject,  we  learn  that  the 
lines  actually  constriuttcd  and  op'n  to  traffic  measure 
.■»32  miles  ;  that  those  in  course  of  construction  measure 
;!57  miles,  and  that  those  whose  projection  has  entered 
the  practical  stage  measure  145  miles.  The  amount 
spent  totals  tvventy  and  a  half  million  dollars.  With  the 
(■.Kceptiou  of  the  Ezo  line,  which  is  in  American  style,  and 
the  Osaka-Sakai  line,  which  is  said  to  be  in  German  stylo, 
all  the  roads  are  on  the  English  system.  The  rails,  too, 
are  chiefly  l<]nglish,  though  of  late  (Torman  manufacturers 
have  received  orders.  C)f  the  rolling  stock,  a  fraction  of 
the  engines  are  American,  the  rest  English,  and  all  the 
wheels  and  axles  of  the  carriages  arc  English,  the  wood- 
work being  now  doni'  in  .Japan. 

The  Proposed  II.vilway  to  Tiextsin. — The  Railway 
extension  from  Lutai  to  Taku  and  from  Taku  to  Tientsin 
has  been  sanctiouerl  by  the  Viceroy,  but  the  i)romoters 
:ire  divided  in  opinion  as  to  the  route  it  should  follow. 
Those  interested  in  the  existing  line  from  Kaiping  Colliery 
naturally  desired  to  have  their  connection  with  Tientsin 
cMi  the  northern  bank  of  the  Peiho,  which  would  also 
form  a  natural  socti(»n  of  the  trunk  lines  north  and  south, 
which  may  be  hereafter  laid.  Those,  however,  who  look 
more  particularly  to  local  interests  and  local  traffic  prefer 
the  south  bank  of  the  Peiho,  where  the  line,  though  a 
good  deal  longer  than  on  the  opposite  side,  would  pass 
through  many  populous  villages,  and  both  Tientsin  and 
Taku  are  on  the  sami;  side.  It  is  sjiid  the  Viceroy  is 
inclined  for  the  .south  side.  It  is  understood  that  plans 
atid  estimates  for  the  Tientsin-Taku  railway  have  been 
submitted  by  M.  Th(;venet,  on  behalf  of  the  French 
Syndicate,  and  by  the  American  company,  and  that  both 
are  well  supported. 

The  Effect  of  Fkost  on  Iron  R.^il.s. — An  American 
railway  engineer  has  been  experimenting  on  iron  rails 
to  discover  the  effect  of  frost  on  them,  and  has  demon- 
strated that,  contrary  to  what  is  generally  supposed,  low 
temperature  does  not  decrease  their  strength.  It  is,  how- 
ever, true  that  accidents  occur  more  frequently  in  cold 
than  in  warm  weather.  The  reason  for  rails  breaking  in 
frosty  weather  is  that  the  ground  being  frozen  hard  loses 
the  elasticity  that  acts  as  a  safeguard  in  milder  tem- 
peratures. When  a  train  runs  on  such  a  road,  something 
iiiust  give  way  beneath  the  impact,  and  as  the  rails  are 
the  weakest,  they  are  the  first  to  yield.  The  frost,  too, 
ha.s  a  tendency  to  lift  the  sleepers,  and  thus  cause  an 
unequal  distribution  of  weight.  Extensive  tests  of  both 
iron  and  steel  rails  have  shown  that  the  strength  of  the 
m(!tal  is  not  at  all  reduced  by  even  excessively  low  tem- 
jjeratures,  and  that  the  breaking  of  rails  is  due  partl)"^  to 
the  rigidity  of  the  ground  when  frozen,  and  partly  to  the 
displacement  of  the  rails  by  the  action  of  frost. 

Sir  River.s  Th(j.mi'so.\s  Administration.— It  has 
been  well  said  that  the  Kx. -Lieutenant-Governor  of  Bengal 
hit-s  fostered  education,  encouraged  agricultural  pro- 
gress and  sanitary  refonns,  pushed  on  public  works  to 
the  extent  of  the  resources  at  his  command.  In  the 
matter  of  railway  extension  a  line  has  lately  been  opened 
coimocting  the  District  of  .Alymensingh  with  the  rising  port 
•  tfNaraingunge,  and  more  recently  the  completion  of  an 
important  section  of  the  Trans-Ganges  system,  which  will 


eventually,  bring  the  rich  province  of  Assam  with  its  large 
tracts  of  waste  land  into  direct  communication  with  the 
thickly  populated  districts  of  Upper  India.  The  Bengal- 
Nagpore  line,  for  the  construction  of  which  the  mercantile 
community  and  the  Bengal  Government  have  been  pressing 
for  years  past,  is  at  last  to  be  taken  in  hand.  This  line  and 
two  other  importnnt  works — the  Jubilee  Bridge  over  tlio 
Hooghly,  opened  a  few  da)-8  ago,  and  the  Kiddtsrpore  Docks, 
now  in  course  of  construction — must  lead,  it  is  confident- 
ly believed,  to  a  large  development  of  the  trade  of  Ben- 
gal and  to  the  increa.sed  prosperity  of  the  Port  of  Calcutta 
and  the  Province  generally. 

The  Protected  States  of  the  Malay  Peninsula. — 
The  progre.ss  that  has  been  made  in  these  ten  years  in 
the  States  has  been  wonderful.  Their  financial  condition 
has  advanced  by  leaps  and  bounds.  Perak  and  Selangore 
have  each  made  a  commencement  in  railways — modest  to 
be  sure,  but  designed  to  fomi  the  basis  for  further  exten- 
sions. The  richness  of  the  stanniferous  deposits  is  re- 
markable. Chinamen  have  flocked  at  the  rate  of  several 
thousands  a  year  to  work  the  tin  mines,  and  very  largo 
quantities  have  been  extracted.  It  is  satisfactory  to 
know,  too,  that  at  present  these  quantities  do  not  appear 
to  be  lessening  to  any  very  appreciable  extent.  Localities 
and  districts  may  become  worked  out,  but  others  take 
their  places.  The  country  is  dependent  for  the  bulk  of 
its  revenue  on  mining  operation^.  The  bidk  of  the  min- 
ing has  been  done  by  Chinese.  Several  European  com- 
panies commenced  operations,  but  they  were  all  disastrous 
failures.  One  or  two  Europeans  are  now  demonstrating 
that  money  can  bo  made  in  tin  mining  if  the  work  is 
gone  about  in  the  proper  way.  Chinese  have  stepped 
into  mines  where  Europeans  had  failed,  and  made  them 
pa}-. 

Madras  Forest  Department  Tramways. — Mr.  J.  S. 
Gamble,  Conservator  of  the  Northern  Circle,  Madras,  re- 
ports that  two  sections  of  tramway  line,  each  IJ  miles, 
were  purchased  during  the  year  188G-S7  from  Messrs.  John 
Fowler  and  Co.  at  a  cost  of  Rs.  6,81.5  and  0,7.51  respective- 
ly. The  first  section  received  was  set  up  for  the  Tani- 
minaptam  plantation  and  the  second  at  Sriharikdt.  The 
latter  was  too  late  for  much  of  the  year's  working.  The 
results  of  the  work  for  the  year  under  review  are  as  fol- 
lows : — 


Cost  of  1^  miles  of  tramway  lino 
Carriage  to  forest 
Laying  line 

Total 


Rs. 

0,815 

140 

60 

7,01.5 


The  work  done  during  the  year  was  the  carriage  of 
2,000  tons  casuarina  fuel  to  Tamminapatam  at  a  cost  of 
Rs.  327  or  Rs.  340,  including  cost  of  relayings.  Had 
this  fuel  been  carted  in  the  ordinary  way,  it  would  have 
probably  cost  Rs.  2,000,  so  that  the  saving  by  the  tramway 
has  been  about  Rs.  1,000.  If  we  deduct  from  this  a  per- 
centage of  2i  per  cent,  (equivalent  to  10  per  cent,  per 
annum  or  10  years'  purchase)  of  the  capital  cost,  we  have 
a  saving  of  Rs.  1,485  for  three  months'  work  only.  This 
result  is  so  cucouraging  that  we  expect  before  lonjr 
to  find  similar  tramway  lines  more  generally 
cd. 
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The  proposed  scheme  for  tlie  erection  of  a  distillerv  at  (iiijr.ui- 
■wallx  to  uiake  rum  on  tlie  Kiiglisli  system  appears  to  Lave  fallen 
throngli. 

A  TERRIFIC  cyclone  swept  over  Rangoon  on  the  niorninsr  of 
the  5th  instant,  doing  an  immense  amount  of  damage  all  over 
the  city. 

CoLOSEi.  LcAUT)  takes  six  mouths'  leave.  Major  Cook  from 
Madras  olfiiiiates  for  him  as  Oi)iisiilting  Engineer  to  Guaranteed 
Railways. 

Mr.  PrxK,  the  gentleman  who  has  undertaken  the  management 
and  supervision  of  the  Amir's  workshops,  arrived  safely  at  Kabul 
some  time  ago. 

Os  return  from  duty  in  Eusjland,  ^fajor  G.  Hildebrand,  R.K., 
Superintending  Engineer,  Military  Works  Department,  is  posted 
to  Bthuliistan. 

Thb  Pondicherry  Steam  Oil  Mills  Company,  wliich  was  form- 
ed less  than  two  years  ajo,  and  commenced  pressing  operations 
a  few  months  later,  is  to  be  wound  up. 

Mr.  E.  H.  Hallum,  3rd  grade  Executive  Engineer,  whose 
services  have  been  lent  to  the  Southern  Jfahratta  Railw.iy, 
has  been  granted  twenty  months'  leave. 

Ths  work  of  laying  the  tramway  in  Benares  cit3'  has  commenced 
and  is  expeited  to  be  completed  by  the  end  of  June  next. 
The  first  sod  was  turned  on  Tuesday  last. 

TriK  Indian  Government  have  so  far  decided  in  favor  of  the 
fodder  compressed  by  the  progress  patenteii  by  Mr.  Arthur  Rogers, 
C.E.,  that  they  purpose  giving  it  a  ])rictieal  trial. 

Os  the  recommendation  of  the  Agent,  Ou.lh  and  Hohilkhund 
Railway,  the  Home  Board  has  appoiuteil  Mr.  Ryles  as  Locomotive 
and  Carriage  Superintendent,  vce  Mr.  Buckland. 

Mr.  Willia-M  Kikg,  a.b.,  d.s.c.  Superintendent  of  the  Geo- 
locioal  Survey  of  India,  is  ap[:ointed  Director  of  the  Department, 
^•ice  Mr.  H.  B.  Medlicott,  who  retired  on  the  27tli  ultimo. 

Mr.  H.  J.  S.  Cotton"  is  appointed  to  be  President  of  the  Boiler 
Commission  under  Act  III.,  B.  C.  of  1879,  in  the  town  and  suburbs 
of  Calcutta  and  in  Howrah  in  the  place  of  Sir  H.  L.  Harrison. 

The  construction  of  the  reservoir  close  to  the  hills  at  Jamal- 
pore,  for  which  the  E.  I.  R.  Company  has  voted  a  large  outlay, 
is  raakitig  great  progress,  and  is  expected  to  be  ready  before  the 
rains. 

Mr.  J.  C.  Rogers,  c  e.,  has  taken  out  a  patent  for  a  sugarcane- 
cr'tshiiiLT  mill,  invented  by  liim.  The  new  mill  is  likely  to  be  more 
expensive  than  the  weU-kin>wn  machine  of  Messrs.  Tliomson  and 
Mylne. 

Major  Shepherd,  lately  eraoloyed  on  the  Hurnai  Railway, 
probably  succeeds  Colonel  Wallace,  r.e.,  who  shortly  takes 
charge  of  the  North- Western  Railway  fr.nn  Colonel  Conway- 
Gordon. 

The  question  of  a  railway  to  Simla  li.as  advanced  a  stage.  The 
Government  is  now  in  nesjoliatioii  with  the  native  Chiefs  through 
whose  States  the  pfOi)03ed  line  runs,  for  the  purpose  of  taking  up 
the  necessary  land. 

Colosel  Bowes,  Secretary  to  the  Mysore  Government,  Public 
Works  Department,  is  to  have  his  service  in  the  Mysore  State  ex- 
tended four  years.  Major  Kensington,  who  has  returned  to  India, 
will  be  Colonel  Boweu's  Assistant. 

Mr.  Uiogiss,  Executive  Engineer,  is  drawing  up  water-works 
projects  for  the  town  of  A  kola,  Sliegaon,  and  Buldana.  Mr.  Glass, 
Superintending  Engitieer,  is  determined  to  jjive  the  Berars  a  good 
supply  of  water,  as  he  haj  done  in  Jubbulpore. 

The  Kaiseri-Hind  Bridge  over  the  Sutlej  at  Ferozepore  was  duly 
opened  by  the  Ijieutenant-Governor  of  the  Punjab  on  30th  April. 
It  would  appear  that  the  elaborate  programme  of  proceedings 
was  considerably  interfered  with  and  curtailed  by  a  furious 
dusts  tomi. 

It  is  said  that  the  Government  of  India  has  decided  that  Royal 
Engineer  officers  serving  in  the  Military  Works  JJepartment  who 
have  not  elected  for  continuous  service  in  India,  remain  as  here- 
tofore subject  to  the  Regulations  of  1868,  and  are  ineligible  for 
special  leave. 

All  the  girders  of  the  Jhelum  Bridge  up  to  pier  16  are  in  ))osi- 
tion.  Two  only  remain  to  be  erected.  The  span  between  jjiers 
16  and  17  is  j;iving  gome  trouble,  on  account  of  the  rising  of  the 
river,  and  the  deep  scour  which  has  set  in  towards  that  shore,  (o 
resist  which  large  quantities  of  stone  were  being  thrown  in. 

Mr.  Wy.nse,  the  Enginetr-in-Chief  of  the  Nagpore-Bongal 
Railway,  has  so  high  an  appreciation  of  the  training  at  Cooper's 
Hill  College  that  he  has  selected  seven  of  his  staff  from  amongst 
the  students  of  that  College,  who  have  not  entered  into  (jovern- 
ment  appointmenu.     Mr.  Wynne  is  a  Cooper's  Hill  man  himself. 

A  FATAL  accident  occurred  on  Tuesday  evening  at  the  Kristna 
bridge  on  the  Koregan-Miraj  section  of  the  WestDeccan  Railways. 
A  girder  wa.s  blown  down  by  the  heavy  wind,  killing  six  eooli'es 
OD  the  spot,  and  wounding  other  eight,    who  are   not   expected  to 


recover.     This  section  is  nearly   completed,   and    will    probably  bo 
opened  early  next  week. 

The  following  Royal  Engineer  officers  have  been  transferred 
from  the  Bombay  to  the  Kenj;al  Presidency,  and  have  been  pdsted 
.•18  follows  :— Lie'utenaiit  11.  \.  Biggs  to  t'he  Presidency  and  Oudh 
Coinmainla  as  an  attached  officer  to  the  Military  Works  Depart- 
nient  ;  and  Lieutenants  C.  S.  Rose  and  E.  "D.  Bullen  to  the 
Beiig.al  Sappers  and  Mineis. 

C'oLONKi.  Pkmheiiton  and  Mr.  Molesworth  have  returned  to 
Simla,  armed  with  the  results  of  their  enquiry  into  the  expendi- 
ture on  the  Sind-1'isliin  lUiUvay,  and  their  report  is  to  be  issued 
from  there.  The  most  diplomatic  reserve  was  maii\tained  duriii" 
the  enquiry,  but  its  tendency  during  progress  indicated  a  dis- 
position to  make  things  smooth  all  round. 

A  BoMHAY  paper  says — We  mentioned  a  few  davs  ago  the 
])0ssil>ility  of  radical  ch.anges  being  carrieil  out,  which'  will  place 
the  Public  Works  Department  under  some  other  branch  of  the 
Secretariat.  We  now  hear  that  it  is  in  contemplation  to  amalga- 
mate the  Public  ^Vorks  and  the  Military  Secretaryships.  Tlie 
appointment  of  Joint  Secretaryship  has  not  yet  been  made. 

It  is  said  that  Sir  Bradford  Leslie  contemplates,  during  his  stay 
in  England,  laising  again  the  question  of  a  Central  Railway 
Station  on  a  cojivenient  site  in  Calcutta,  for  all  the  Railwavs  to 
be  Connected  by  the  new  Hooghly  Bridge,  and  having  it  ti'nallv 
settled  both  by  the  Board  of  Directors  of  the  East  Indian  Rail- 
way Company  at  Home  and  the  Secretary  of  State  for  India. 

It  is  reported  from  London  that  the  GDverninent  have  decided 
to  re-open  the  question  of  the  Madras  Harbour  project.  It  is  the 
local  opinion  that  the  eastern  entrance  to  the  Afadras  Harbour  is 
defective.  The  subject  came  before  the  India  ( >lhce,  and  an  Eng- 
lish Comniitiee  of  Engineers  was  appointed,  who  visited  Sladras 
and  re;'orted  against  local  0))inion.  The  matter,  nevertheless, 
remained  in  an  unsettled  state,  and  now  the  Inili*  Office  has 
ilecided  to  re-open  the  question  by  referring  ii  to  Sir  John  Coode 
Sir  George  Naie.s,  and  a  nautical  man — probalily  the  Commodore 
of  the  P.  and  O.  Company.  The  question  is  realty  one  of  en'diieer- 
ing  cersiis  nautical  opinion. 

Two  construction  Divisions  have  been  forniod  of  S.  M.  Mysore 
line,  one,  the  southern,  extending  from  the  loSth  mile  to  Ciubbi. 
This  division  is  100  miles  in  length.  The  Northern  Divisitui  is 
from  Harihar  to  the  ISGth  mile,  and  is  07  miles  in  lenn-th  Mr. 
Mackenzie  will  carry  out  the  worlds  in  this  Division,  in  addition  to 
that  of  the  South  Extennioii  Didsion  at  Iliibli,  which  is  his 
ordinary  charge.  The  works  will  commence  in  the  Southern  Divi- 
sion  on  the  return  of  Mr.  Buyers  from  Poona,  who  is  expected 
shortly.  The  Northern  Division  of  the  line  liiis  already  been 
commenced.  Several  contractors  have  started  with  labourers  to 
collect  materials,  and  to  push  on  the  works  at  once. 

We  regret  to  have  to  record  the  death,  from  ]ineunionia,  at  his  re- 
sidence, St.  Thom<^,  Madras,  of  .Mr.  John  Hennessy,  at  the  age  of 
thirty-nine.  Mr.  Hennessy  was  the  eldest  son  of  JNIajor  Hennessy 
late  of  the  Camp  Equipage  Depot,  ami  Superintendent  of  the 
Technical  Section  of  the  Public  Works  .Secretariat  Department. 
The  deceased  was  educated  at  St.  Mary's  Sorainaiy,  and  subse- 
quently at  the  Civil  Engineering  College,  whence  he  pa.ssed  out 
many  years  ago.  Shortly  after  he  joined  the  Department  lie  re- 
signed Ids  appcu'iitment  and  became  Drawingaiid  Surveying  Master 
of  the  Civil  Engineering  College.  After  remaining' here  a  few 
yeirs  lie  took  up  the  appointment  in  the  P.  W.  D.  Secretariat 
which  he  held  at  the  time  of  his  death,  and  which  had  been  created 
for  him  by  Colonel  Sankey,  u.E.,  then  Secretary  to  Government 
and  Chief  Engineer,  P.  W.  D. 


fetters  to  the  (Ebitar. 


The,  Bditur  ilenires  it  to  he  (lutinrtlj/   luuhrstood  that  ht  does  not  hold 
jiinmell'  resjionaibli  for  the  opinions  expressed  hi/  correspondent.'!.  ] 


THE  PROTECTION  OF  INVENITONS  AND    DESIGNS 
BILL— 1887. 

Sir,— The  Pioneer  of  the  2.3rd  instant  endeavours  to  impress  (but 
with  ill  success)  the  view  that  there  is  some  tuueonfrption  existing 
regarding  the  new  Indian  Inventions  and  Designs  Bill,  paiticularly 
as  regards  the  fees  to  be  jiaid.  I  wish  it  were  so,  but  the  fact 
remains  self-evident  that  a  patent  in  future  for  14  years  will  cost 
Rs.  540,  which  we  now  obtain  for  Rs.  100  only.  There  is  no 
miaconce[)tion  in  this,  and  it  is  not  to  be  palliated  by  the  state- 
ment that  the  amount  is  to  be  paid  in  small  or  gradual  instalments, 
for  this  is  no  real  .advantage  or  help  to  the  inventor,  but  it  will 
rather  tenil  to  discourage   invention  as  I  shall  presently  show. 

Now,  I  cannot  allow  "  that  in  no  other  country  in  the  world 
can  a  patent  be  obtained  more  cheaply  than  in  India  even  at  its 
present  cost  of  Rs.  100,  for  one  we  can  obtain  for  17  years  for 
nearly  the  same  amount  in  the  advancing  I'nited  Stales  of 
America.  \'et  granting  it  were  a  fact,  the  few  ajiplications  now 
made  were  a  good  reason  for  reducing  rather  than  for  enhancing 
the  cost,  .-LS  wo  could  thereby  encourage  inventors  and  so 
biing    the  country  forward,  which  it  much  needs.  " 

The  absuid  rea.soii  (;'Yen  for  enhancing  the  cost  of  patents  is, 
"  that  it  is  intended  to  have  a  Special  Invention  Office,  as  other 
countries  have"  and  to  have  this  '•  the    Indian   Covcnimcnt  must 
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raise  their  fees."  Now  we  do  not  require  a  new  ornamental 
building  to  hold  the  records  of  the  Patpnt  Office,  ami  it  were  a 
pity  that  for  this  absurd  purpose  that  the  true  inierests  of  the 
country  sliould  be  sacrificed.  Tlie  Patent  Office  is  well  eiiourrh 
located  in  the  Home  Department,  and  the  cost  of  the  estalilish- 
nient  is  from  all  appearances  more  than  covered  by  the  pi.-sent 
fees.  The  surplus  may  certainly  be  well  utilized  in  forming  a 
Patent  Museum. 

The  result  of  the  last  25  years'  experience  of  the  Patent  Office 
clearly  shows  that  the  Indian  patent  is  not  much  valued  or  sought 
for  even  at  the  cheap  cost  of  Rs.  100,  as  hereby  an  average  of  200 
patents  have  been  filed  annually.  Lately  there  has  been  some 
small  increase  in  the  number  of  the  applications  chiefly  British 
and  Foreign,  but  this  will  certainly  fall  off,  even  to  much  below 
the  average  stated,  as  only  paying  patents  would  in  future  incur 
the  extra  cost. 

Small  preliminary  instalments  will  no  doubt  induce  many  poor 
local  inventors  to  rush  in  for  patents  in  the  delusive  hope  that  they 
will  fin<l  some  enterprising  individual  to  help  or  join  them  ;  and  a 
few  no  doubt  will  be  successful,  but  to  the  majority  it  will  prove 
but  a  delusion,  a  loss  of  their  time  and  their  invention.  A  lapsed 
invention  benefits  no  one  ;  certainly  not  the  public,  for  no  one  would 
care  to  take  up  or  work  an  invention  open  to  general  competition. 

Besides  this  we  are  approaching  a  time  when  inventions  will  be 
played  out,  as  it  is  there  is  now  almost  a  block  in  the  way  of 
inventors.  Many  an  inventor  after  much  thought  and  triil  in 
experiments,  believing  that  he  has  a  good  invention,  has  gone  away 
disappointed  on  finding  out  by  a  .search  that  he  has  beon  antici- 
pated. In  fact,  it  is  difficult  now  to  have  a  patent  passed  in  .any  of  the 
following  class  of  inventions  : — Sugarcane  crushing  mills,  oil  mills, 
tea  rolling  mills,  tea  drying  apparatus,  tea  straining  or  separat- 
ing machines,  indigo  improvements,  silk  drying  »nd  reeling  ap- 
paratus, improvements  in  plou^'hs,  fibre  cleaning  machines,  bridge 
construction,  and  a  few  others.  The  chances  are  ten  to  one  that  it 
will  be  returned  to  the  inventor  with  the  remark  that,  it  is  not 
new  or  novel.  What  is  really  needed  in  the  new  Patent  Bill  is  a 
clause  making  old  or  lapsed  inventions  re-patentable,  provided 
they  are  not  used,  or  only  used  by  very  few,  to  whom  the  use 
should  be  continued. 

Investor. 


purely  departmental  services,  the  other  two  having  been  earned  in 
connection  with  famine  relief  operations. 

"And  yet  during  this  period  surely  the  m.aterial  development 
of  the  country  has  played  no  unimportant  part  in  its  administra- 
tion, its  results  appeariiiL'  to  argue  services  which,  though  perhapa 
not  so  brilliant  as  those  that  have  been  leading  to  distinction  m 
the  Army,  the  diplomatic  circle,  or  the  Civil  Government,  may  be 
held  sufficiently  valuable  and  eminent  to  call  for  some  slight  re- 
cognition. '  •     1       I 

»  In  the  Public  Works  Department  then  the  work  is  hard  ; 
the  duty  frequently  unpleasant.  Most  of  its  officers  have  entered 
it  by  competition— some  of  the-m  by  competition  of  a  bigh  st^^nd- 
ard;  and  yet  they  find  themselves  in  the  back-ground  in  every 
point  to  which  importance  attaches  in  a  service— in  honors,  m 
place,  in  prospects,  in  emoluments."  t>  tur   n 


NON-EECOGNITION  OF  GOVERNMENT  ENGINEERS. 

Sir, — In  Indian  Engineering  of  6th  April  you  have  noticed 
Colonel  Trevor's  reminder  that  Engineers  of  the  Public  Works 
Department  cannot  hope  to  receive  those  distinctions  or  honours 
which  appear,  as  a  matter  of  course,  to  fall  to  the  lot  of  officers  in 
other  departments,  unless  they  have  earned  the  reward  by  work 
independent  of  their  own  profession.  The  enclosed  extract  from  a 
pamphlet  written  by  Colonel  McLeod  Innes  in  1881  confirms 
Colonel  Trevor's  opinion,  and  the  late  distribution  of  Jubilee 
honours  proves  the  disgraceful  neglect  of  the  ju.st  claims  of  Public 
Works  officers  prevalent  with  the  Government  of  India. 

"  The  Public  Works  Department  is,  in  every  important  matter, 
the  least  favored  service  in  the  State,  and  holds  a  very  invidious 
position  in  its  general  polity.  The  emoluments  and  prospects  are 
worse  than  those  of  most  other  departments  ;  it  receives  none  of 
the  honors  and  distinctions  which  fall  to  their  lot  ;  and  the  ser- 
vices which  it  has  to  render  to  them,  or  the  duties  it  has  to  fulfil  on 
their  account,  tend  to  place  its  officers  on  a  more  or  less  subordi- 
nate footing. 

"  As  to  emoluments,  investigations  made  last  year  showed  that  a 
Royal  Engineer  in  the  Public  Works  Department  draws,  during  his 
career  in  it,  almost  precisely  the  same  amount  as  a  Staff  Corps 
Officer  of  Native  Infantry — rather  more  in  the  lower,  considerably 
less  in  the  upper,  ranks — while  it  need  hardly  be  remarked  that  the 
military  service,  in  addition  enjoys  all  the  Army  staff  appointments, 
and  is  also  eligible  for  posts  in  the  Political  Department  and 
in  the  Civil  Administration  of  the  country.  The  Royal  Engineer 
therefore  in  the  Public  Works  Department  does  not  fare  so  well 
as  a  Staff  Corps  Officer  of  the  Native  Infantry,  while  the  Civil 
Engineeris  still  worse  off  by  the  monthly  amount  of  Rs.l29,  which 
is  the  average  difference  between  the  pay  of  the  Royal  and  the 
Civil  Engineer. 

"Obviously,  then,  there  is  no  room  for  comparison  in  respect  of 
emoluments,  between  even  the  Army  and  the  Public  Works 
Department. 

"  As  to  prospects,  the  only  post  of  the  highest  class  appertain- 
ing to  the  Department  has  been  recently  abolished,  and  there  is 
now  out  one  officer  in  it  enjoying  pay  and  position  equal  to  that 
of  a  general  of  military  division  or  superior  to  that  of  the  Com- 
missioner of  a  civil  division  of  a  province. 

"  It  does  not  contain  or  afford  an  opening  to  any  appointment 
analogous  to  the  superior  posts  in  the  Civil  Administration,  the 
Political  Department,  the  Bench,  or  the  Council;  and  outside  the 
Department  its  members,  — its  civilian  members  at  any  rate — have 
no  prospects  whatever. 

"  As  for  the  higher  honors  and  distinctions  that  are  conferred 
by  the  Crown,  the  customary  reward  and  recognition  of  public 
service,  they  seem  practically  barred  to  the  Public  Works  Depart- 
ment. During  the  last  quarter  of  a  century  hut  one  of  its  officers 
have  been  honored  with  Knighthood,  and  only  two  now  in  it  with 
the  Companionship  of  the  Bath  or  of  the  Star  of  India  for  service 
iu  it.     Only   one   in<leed  of  these  three  cases  was  in  recognition  of 


REPRODUCTIVE  PUBLIC  WORKS. 

Sir,—"  It  is  literally  true  that  the  reproductive  Public  Works  of 
India,  far   from  paying   their   own    interest,  in  many  cases  do  not 
pay  for  their  working  expenses,  and    have    proved  latgelv   instru- 
mental   in  driving   the  finances  of  the   country  into  their   present 
unsatisfactory   condition.     If   some  of    the  great  irrigation  works, 
specially  in  Southern  India,  have  been  magnificently  successful,  it 
is  no  less  the  case  that  irrigation  projects  have  been  extended  else- 
where to   tracts  of   .country  where  they  are  altogether  unnecessary 
and  unsuitable;   while  the   interest  payable   on    the  cost  of  their 
construction  remains  a   heavy  annual  tax  on  provinces    which  can 
profit  nothing  from  them.     These   works  are   too   often   a  source 
of  oppression   to  the  people  whose  lands  are  irrigated.     The  rapid 
extension    of   the    Railway  system  all  over  India  may  be   justified 
by   pointing   to   the    immense   assistance  which   railway  commu- 
nication affords   in    dealing    with    famine.     But  from    a    purely 
financial   point   of  view   it  involves  an   amount  of   outlay    which 
the   country     is    incapable  of  making    remunerative.     Even    the 
old    established    lines    which    tap    the   most    fertile  and  produc- 
tive  districts   and  which   connect   the  most    populous  and  weal- 
thy  trading   cities   with     the   sea-coast  yield   only   a    precarious 
profit.      They     prosper     when     their     receipts   are    swollen     by 
returns   from   famine   or  war  traffic.     The  new  lines,  now   under 
construction,  and  contemplation,  which,  if  I  may  use  the  inetajjhor, 
break  up  inferior  soil  are  naturally  supported  by  the  local   officials 
whose    isolated    position    is    ameliorated    by    railway    extension 
and  by  Engineering  authorities  for   whom   the   railways   find  em- 
ployment.    The  promoters   of   these   railways   who   most   loudly 
insist  on  the  profitable   character  of  their   speculations    are   not 
however  really   deceived,    for  they  will  not  invest   their   money 
without  guarantee  from   Government   and    other  substantial    pri- 
vileges.    If  they  believed  in   their  experiments   they  would  pro- 
ceecf  in  them  without  Government  assistance.     This    is  the  crucial 
test  in  all  such  cases.     The  assurance  that   railways  will   develope 
the  resources  of  the  country  is  an  altogether   insufficient   warrant 
for   their   construction.     The  proper  course   is    to   abandon   the 
project  to  private   enterprise.     If   intending   investors   have  con- 
fidence in  their  own  glowing  anticipations,   they   may  be   left  to 
incur  reponsibility  as  well  as  enjoy  profits.     The  Government   for 
its  own    part   should   refrain    from     further   railway     extension, 
which   cannot  be  shown   to  be   necessary   for   the  prevention  of 
famine." 

The  above  extract  from  Mr.  Cotton's  New  India,  page  62 
shows  how  unprofitable  are  the  so-called  reproductive  Public 
Works  of  India.  No  less  so  are  those  carried  out  with 
the  Public  Works  and  Road  Cess  monies.  The  lion's 
share  of  these  are  still  absorbed  by  the  salaries  of  large 
establishment  and  the  rest  frittered  away  on  ill-considered 
projects.  About  3  years  ago  some  30,000  rupees  were  spent  in 
the  Bhagulpore  District  for  raising  an  inundated  road  which 
is  now  abandoned  and  in  the  Monghyr  District  the  Magistrate 
reports  that  the  conversion  of  the  Tirhoot  road  into  a  6m»c?  has 
led  to  serious  complaints  from  zemindars  and  ryots.  While  money 
is  thus  frittered  away  for  impracticable  and  useless  purposes, 
the  people  are  deprived  of  the  means  of  providing  them- 
selves with  their  own  real  wants,  such  as  wells,  tanks,  hunds  and 
irrigation  channels.  If  any  one  were  to  read  the  Road  Cess  reports 
published  in  the  CalcxUta  Gazette  he  would  see  how  useless  are  these 
reports  when  they  do  not  contain  one  sentence  of  criticism  from 
the  head  of  Government  to  whom  they  are  submitted. 

The  Magistrates  complain  that  the  Committees  are  not  attended 
by  the  members.  The  reason  why  the  members  are  inattentive 
is  obvious.  They  no  longer  are  satisfied  with  the  mere  honor  of 
being  members  of  (Jommittees.  They  see  the  hollowness  of  the 
system  under  which  they  exist,  and  as  most  members  are  not 
independent  enouirh  to  resist  measures  intended  to  waste  public 
money,  they  naturally  keep  themselves  aloof  from  the  Committee 
room.  Of  Municipal  Public  Works  the  same  may  be  said  generally. 
The  late  Lieutenant-Governor  was  a  great  admirer  of  native 
energy  and  bestowed  titles  with  an  unsparing  hand  on  those  who 
could  come  forward  with  schemes  of  public  impioveineut.  Bhau- 
gulpore  was  specially  fruitful  in  the  growth  of  such  chiiiacters 
under  his  benign  influence.  The  wisdom  of  the  present  i  nler  of 
Bengal,  it  is  to  be  hoped,  may  avert  the  repetition  of  such  catas- 
trophes. 
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PORTABLE  STAGING  FOR   GIRDER   ERECTION. 

In  the  annexed  Plate  are  Drawings  showinir  the  Stag- 
ing recently  employe  i  on  the  South  Indian  Railway  for 
a  "  Whipple  and  Murphy  "  pattern  Girder  Bridge.  The 
^ief  feature  of  the  Staging  here  described  is  its  poit- 
abihttj.    The  Drawings  are  self-explanatory. 

Pl.vn  No.  1  SHOWS  : 
Elevation  of  girder  and  daging  on  a  bed  of  sleepers. 

A.  Being  fitted  and  resting  on  the  wedges.  Joists 
boarded  with  mangoe  planking. 

B.  Wedges  taken  off  and  the  joists  laid  down  to  get 
ready  for  fitting  the  cross  girders  and  rail-bearers. 

C.  The  cross  girders  and  rail,  &c.,  fitted  up  and  com- 
pleted for  the  main  timbers  to  be  fixed. 

Pl-iln  No.  2  SHOWS  : 

D.  Sleepers  laid  (on  the  made  up  earth  bed)  in  stream, 
between  piers. 

E.  Plankin,'  man?oe  on  joists  and  the  rails  spiked. 

F.  Shows  the  joists  and  rails. 

Plan  No.  3  shows  : 
Gross  Sectioiu 

G.  Shows  a  cross  section  with  a  lattice  bracing  top  of 
booms. 

H.  The  timbers,  cross  girders,  rail-bearers,  &c.,  fitted 
and  finished. 

I.     Showing  the  rails  and  mangoe  planking. 

J.  Shows  the  uprights  of  staging,  braced  (the  diago- 
nals are  rails.) 

K.     Pier  built  on  wells. 

L.  12  feet  masonry  well,  with  mangoe  plank  curb  and 
cutter. 

The  iron  work  was  fitted  up  with  a  5-ton  travelling 
crane,  and  good  jacks. 

J.  E.  B. 


SEWERAGE  SCHEME  FOR  KARACHI  CITY  AND 
ITS  SUBURBS. 

Bt  J.  Strachan,  M.  Inst.  C.  E.,  Municipal  Engineer. 

EvEE  since  the  introduction  into  Karachi  of  a  copious 
supply  of  sweet  water  a  system  of  sewerage  for  the  Town 
and  Camp  has  been  daily  a  matter  of  more  and  more 
pres.sing  necessity,  and  the  time  has  almost  now  arrived 
when  a  farther  delay  in  the  execution  of  this  project  may 
cause  serious  results.  The  improvement  in  the  health 
of  the  inhabitants  of  Karachi,  which  followed  the  in- 
troduction of  pure  drinking  water  into  the  Town  may, 
and  most  likely  will,  in  its  turn  be  succeeded  by  a  time 
of  .sickness  unless  prompt  measures  are  taken  for  the 
effectual  removal  of  all  waste  water,  suUage  and  night 
aoil.  Many  of  the  Municipal  Commissioners,  realizing 
ftilly  the  important  facts  that  the  prosperity  of  a  city  is 
closely  connected  with  the  health  of  its  inhabitants  and 
that  the  conditions  under  which  the  people  live  determine 
whether  their  lives  shall  be  long  or  short ;  attended  by 
health  or  sickness,  have  recjuested  me  to  submit  a  report 
embracing  a  proposal  for  a  scheme  of  sewerage  for 
Karachi.  In  compliance  with  this  request  I  have  drawn 
up  the  following  report  on  the  subject. 

2.  From  time  immemorial  the  sullage  and  other 
waste  waters  of  the  Native  town  of  Karachi  have  been 
either  collected  in  cesspools  of  which  there  are  great 
numbers,  or  thrown  on  the  streets  and  lanes  with  this 
result  that  the  soil  is  soaked  with  sewage  and  the  health 
of  the  inhabitant*  endangered.  Previous*  to  1875  these 
cesfipools  were  built  according  to  the  will  and  pleasure 
or  more  probably  the  means  at  the  disposal  of  the  persons 
constructing  them.  Mostly,  they  were  holes  some  10  feet 
deep  lined  with  rubble  sionc,  set  dry,  so  that  their  con- 
tents could  all  the  more  easily  percolate  through  the  wall 
and   be    absorbed   by    the    surrounding  ground ;   they 


were  seldom  cleaned,  for,  in  fact,  their  contents  escaped 
readily  enough,  and  the  pipes  connecting  them  with  the 
houses  were  never  trapped.  The  result  of  this  state  of 
things  can  easily  be  imagined,  the  wonder  is  that  with 
such  a  seething  mass  of  rotteness  the  city  of  Karachi  has 
escaped  so  well  as  it  has  done.  Since  1875  the  cesspools 
have  been  built  on  a  standard  plan ;  the  walls  are  of 
stone  and  lime  and  the  connecting  pipe  has  been  trapped 
and  ventilating  pipes  have  been  erected  ;  but  the  propor- 
tion of  old  cesspools  to  new  is  very  great  and  the  neces- 
sity for  some  radical  change  is  imperative,  for  the  system 
is  one  of  the  worst  that  could  be  devised.  The  disjecta 
from  the  latrines  is  at  present  collected  by  hand  and 
along  with  the  street  sweepings  is  conveyed  to  the  rubbish 
depot  where  it  is  disposed  of  So  far  then,  with  the  excep- 
tion of  a  few  thousand  feet  of  earthenware  pipes  laid  to 
carry  off  the  water  from  a  few  of  the  street  services,  there  is 
nothing  in  the  present  arrangements  which  can  fetter  the 
Municipality  in  the  consideration  of  a  sewerage  scheme 
or  can  bias  any  one  in  favour  of  one  project  more  than 
another. 

3.  Before  designing  a  sewerage  scheme  for  Karachi, 
the  first  point  to  decide  is,  what  is  to  be  the  nattn-e  of  the 
scheme  ?  Is  it  to  be  one  combining  the  disposal  of  the 
sullage,  closet  and  storm  waters  ;  or  is  it  to  be  one  by 
which  only  house  sullage  and  bath  room  waters  are 
allowed  to  pass  through  the  drains  ;  or  is  it  to  be  a  scheme 
providing  for  the  removal  of  house  sullage,  bath  water, 
and  closet  refuse  ?  In  deciding  this  question  local  circum- 
stances must  have  primary  consideration  and  will  in  a 
great  measure  regulate  our  choice. 

4.  The  rainfall  in  Karachi  is  occasionally  very  heavy 
amounting  at  times  to  nearly  one  inch  in  an  hour. 
The  area  drained  by  the  present  water  channels  is  very 
large  amounting  to  2,900  acres  ;  the  discharge  therefore  is, 
ill  time  of  rain,  very  great,  and  to  provide  for  such  a  volume 
of  water  in  the  new  drains  will  be  almost  an  impossibility. 
Besides,  as  the  present  water  channels  are  quite  capable 
of  conveniently  carrying  off  the  total  rainfall  it  would  be 
needlessly  increasing  the  cost  of  any  system  of  sewerage 
were  any  provision  made  under  this  head.  The  question 
of  the  admission  or  exclusion  of  storm  waters  from  the 
sewers  may  then  be  answered  at  once  in  the  negative. 

5.  It  remains  now  to  decide  whether,  in  addition  to 
house  sullage,  bath  room  water  and  the  like,  fcecal  matter 
will  also  be  admitted  into  the  sewers  ?  In  order  to  decide 
this  point  it  will  have  to  be  borne  in  mind  that  the  ex- 
clusion from  the  sewers  of  all  solid  dejections  implies  the 
continuance  in  the  town  of  that  most  disgusting  and 
barbarous  of  practices,  viz.,  the  collection  of  excreta  by 
hand  from  private  and  public  latrines  ;  it  means  also  the 
continuance  of  several  of^  the  most  objectionable  nuisances 
which  at  firesent  afflict  the  inhabitants  of  the  town  ;  it 
means,  under  present  arrangements  for  scavenging,  the 
deposit  of  night  soil  on  the  streets  and  in  the  dust-bins, 
a  practice  offensive  both  to  sight  and  smell  ;  it  means, 
even  under  the  most  perfect  system  of  hand  collection 
that  could  be  devised  and  with  the  best  appliances,  an 
amount  of  inconvenience  and  annoyance  from  the  mere 
presence  of  sweepers  in  the  house,  that  most  people 
would  give  a  good  deal  to  avoid.  There  will  be,  it  is 
true  on  the  other  hand  difficulties  to  contend  with  in 
connection  with  the  system  of  closets  which  will  be  an 
accompaniment  of  the  sewerage  scheme.  The  people 
will  be,  for  a  considerable  time,  more  or  less  ignorant  of 
the  workini;  of  the  closets,  and  the  machinery  connected 
with  them  will  go  out  of  order  and  require  careful  atten- 
ti<m  for  some  time  after  their  introduction,  but  there  is 
nothing  in  this  that  may  not  be  easily  overcome.  There 
is  also  the  danger  arising  from  the  accumulation  of 
deleterious  gases  in  the  sewers.  This  is  considered  by 
some  to  be  a  grave  and  serious  danger.  Experience, 
however,  goes  to  prove  that  with  a  well  designi;d  and 
properly  ventilated  system  of  sewers,  fears  on  this  head 
are  groundless,  and  in  India  where  the  hou.ses  are  well 
ventilated,  the  danger  is  less  than  in  other  places.  I  need 
only  refer  to  the   city  of    London    to   prove   the  ground- 
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lessness  of  any   alarm    on    this    head.     Loudon    -with    its 
many  miles  of  sewers  is  yet  one  of  the    healthiest    cities 
in  the  British  Empire.     The    following  table,    comparing 
the  death  rate  of  17<S4  with  that  of  1«83,  will  also  show 
what  has  b?enar(Mjmplishc(l  in  a  number  of    large    towns 
in  England,  all  of  which  have  now  sewerage  systems. 

The  death  rate  of   the    following    large    towns  for    the 
vears  178i-1883,  compared  : — 

1784.  1888. 

London  ...  ...     48-1  20-4 

Edinburgh     ...  ...     48-()  19-2 

Dublin  ..  ...     45-4.  29-2 

Leeds  ...  ...     40-2  23-:; 

Northampton  ...     87'S  17'r) 

Shrewsbury  ...  ...      37-8  19-8 

Liverpool'    ...  ...      36  3  26-7 

Manchester  ...  ...      357  27-(> 

Again  it  has  been  noticed  from  the  Registrar  General's 
returns  that  Towns  liaving  sewers  with  steep  gradients 
were  generally  those  which  had  a  high  death  rate  from 
Zymotic  diseases  while  towns  with  sewers  with  a  flat 
gradient  had  generally  a  low  death  rate,  and  there  can  be 
no  doubt  that  steep  sewers  rising  to  a  considerable  ele- 
vation will  act  as  shafts  for  carrying  sewer  gases,  unless  pro- 
per precautions  are  taken  to  prevent  this  by  means  of 
ventilation.  Such  danger  need  not,  however,  be  apprehend- 
ed in  Karachi,  as  all  the  sewers  will  have  gradients  of  the 
very  flattest  description  consistent  with  self-cleaning.  With 
reference,  therefore,  to  the  question  as  to  the  exclusion 
from,  or  admission  into,  the  sewer,  of  the  foecal  matter  from 
latrines,  I  am  of  opinion,  after  due  consideration  of  all  the 
eircumstauces,  that  the  latter  course  should  be  adopted 
and  the  foecal  matter  admitted.  Of  course  it  is  understood 
that  a  water  carriage  system  as  now  proposed,  still  entails 
the  removal  of  house  refuse,  ashes,  dust,  and  street  sweep- 
ings, by  the  hand  and  cart  collection  system  as  at  present. 

6.  Having  settled  the  nature  of  the  sewerage  system 
to  be  adopted,  the  ne.xt  question  which  arises  for  consider- 
ation, is  a  most  important  one,  and  refers  to  the  manner 
of  disposal  of  the  sewage. 

Four  systems  may  here  be  submitted  for  your  consider- 
ation. 

l^t. — Treatment  with  chemicals. 

^nd. — The   Pneumatic   systems    (Liernur's    and 

Shones.) 
3rd. — Tlie  tidal  outfall,  and 

j^th. — 'I'he  application  of  sewage    to    Land    by 
means  of  irrigation. 

7.  Regarding  the  first  of  these  systems,  viz. :  the 
treatment  of  sewage  with  chemicals  many  processes  have 
been  invented  and  many  experiments  tried,  but  all  have 
proved  more  or  less  failures.  The  chief  object  with  all 
those  who  have  studied  this  system,  has  been  to  extract 
from  the  sewage  all  its  manurial  elements  in  a  compact 
form,  so  that  concurrently  with  a  fairly  pure  effluent, 
which  can  be  passed  into  the  ncarcsst  river  or  water  course, 
a  profit  may  be  made  on  its  sale  for  agricultural  purposes. 
Experience  has  proved  that  the  puriiication  of  sewage  by 
precipitation  can  be  carried  out  successfully,  but  it  has 
also  been  proveii  that  as  a  mercantile  transaction  it  is  a 
very  great  failure.  The  result  of  the  best  })rocess  known 
of  purifying  sewage  by  chemicals,  according  to  a  recent 
report  of  the  River's  Pollution  Commission,  was  that, 
while  it  separated  the  whole  of  the  suspended  matters  it 
not  only  failed  to  remove  the  putrescent  matters  in  solu- 
tion but  actually  increased  their  ([uantity.  This  treatment 
had  to  be  abandoned  at  Bradford,  CUfton,  Cheltenham 
and  other  places.  Taking  it  for  granted  that  the  effluent 
would  be,  by  the  kind  permission  of  the  Harbour  Board, 
allowed  to  flow  into  the  Harbour  (which  would  be  the 
only  convenient  means  of  dis])osing  of  it,  unless  it  wore 
pumped  on  to  land  in  the  trans-Lyari  district),  there 
would  still  remain  the  very  serious  difficulty  as  to  the 
cost  of  the  process  and  the  disposal  of  the  immense  quan- 
tities of  sludge  which  all  those  chemical  processes  pro- 
duce. 

(To  he  continued.) 


TRIPLE-EXPANSION  ENGINES. 
Cahefui.  observations,  confirmed  by  experience,  goto 
shew  that  engines  of  this  typo  as  designed  for  marine 
purpo.ses,  have  attained  the  greatest  efficiency  when  placed 
side  by  side  and  working  on  the  same  axis  or  shaft  by 
three  equi-angular  cranks.  Besides  the  above  there  are 
other  conditions  which  directly  bear  on  the  efficiency  of 
engines  built  on  the  jjrinciple  suggested  above.  For 
example  it  is  considered  an  advantage,  though  not 
conducing  to  the  effectiveness  of  the  engines,  to  have  the 
cylinders  steam  jacketed.  This  is  done  generally  by  cast- 
ing the  working  barrel  and  the  jacket  piece  separately  and 
afterwards  accurately  fitting  them  together.  Without  the 
jacket  there  is  considerable  condensation  of  steam,  which 
means  a  larger  consumption  of  fuel  and  in  the  case  of  the 
shell  of  the  cylinder  cracking.  The  expense  and  incon- 
venience of  renewal  are  great.  The  ratios  of  cylinder 
capacities  should  be  so  arranged  or  proportioned  that,  in 
the  case  of  a  cargo  boat,  where  the  consumption  of  fuel 
is  of  utmost  importance,  -'the  high  pressure  cylinder 
should  be  of  such  a  diameter  that  with  a  cut  off  at  from  50 
to  60  per  cent  the  theoretical  terminal  pressure  in  the  low 
pressure  cylinder  shall  not  exceed  lOlbs.  per  square  inch." 
In  triple  type  engines,  with  three  cranks,  the  middle 
cylinder  should  be  so  proportioned  that,  witli  5-5  to  GO 
per  cent  cut  off,  there  should  be  as  approximate  equality  in 
the  temperatures,  the  powers,  and  stresses,  of  all  three 
cylinders  as  it  is  possible  practically  to  attain. 

Indirectness  in  steam  pipes,  and  unnecessary  number 
of  stop  valves  between  the  boilers  and  engines,  have  been 
found  to  aft'ect  the  indicated  initial  pressure  considerably, 
in  very  many  cases  to  the  extent  of  10  per  cent. 

Wire  drawing  is  found  to  increase  in  instances  where 
the  triple-expansion  engines  are  fitted  with  piston  instead 
of  ordinary  slide  valves.  The  low  pressure  cylinder  being 
the  source  of  the  greatest  ineffioenc\  should  have  its  ports 
and  exhaust  passages  small,  and  the  velocity  of  the  steam 
entering  and  leaving  it  should  not  be  too  high  to  cause 
extra  resistance.  From  irregularity  in  this  respect  the  for- 
mation of  vacuum  is  affected  injuriously.  Tri-crank 
engines  possessing  as  they  do  a  more  uniform  twisting 
moment  on  the  shaft  are  capable  of  high  piston  speed. 
The  best  arrangement  for  the  order  of  sequence  of  the  three 
cranks  is  "  the  high  pressure  leading,  low  pressure  follow- 
ing, and  the  intermediate  or  middle  one  last." 

In  the  tandem  tjqie  it  is  difficult  to  secure  equality  of 
temperatures,  stresses  and  powers,  and  hence  its  ineffec- 
tiveness. The  converted  "  comjjound  "  engines  having  the 
third  cylinder  on  the  top  of  the  high  pressure  or  low 
pressure  are  equally  objectionable. 

The  advantages  of  the  three  crank,  over  other  t3'pe 
of  marine  engines,  summarised,  are  :  \st,  more  uniform 
strain  on  the  shaft ;  2ad,  economy  in  the  build  of  the 
engine,  being  lighter  in  proportion  to  the  power  deve- 
loped ;  3>-<Z,  higher  piston  velocity  possible  and  safe  under 
the  arrangement ;  Mh,  less  wear  and  tear  ;  5^/*,  intei'- 
cliange  ability  of  parts  and  easier  accessibility  of  the 
workiu'j;  parts ;  iSth,  facility  for  repairs;  and  7 C/t,  easier 
adjustment  of  temperatures,  stresses,  and  powers. 

Of  all  valve  gearing  employed  in  the  working  of  this 
class  of  engines  the  sinole  eccentric  valve  gear  has 
been  found  to  bo  the  most  suitable  for  the  perfect  dis- 
tribution of  steam. 

The  results  practically  obtained  from  the  working  of 
triple-expansion  engines  constructed  on  the  three  crank 
principle  show  a  saving  in  the  consumption  of  fuel  of  no 
less  than  30  per  cent,  which  now-a-days  is  of  vital 
importance  to  ship  owners  in  this  country  and  elsewhere. 
The  bunker  room  thus  relieved  becomes  available  for 
cariro  which  is  an  additional  gain  to  them. 

The  evolution  in  marine  engineering  h.as  of  late  years 
been  as  rapid  as  in  other  branches  of  mechanical  engin- 
eering. The  oscillating  engines  are  now  almost  things 
of  the  past,  the  compound  ones  are  gradualy  but  surely 
giving  place  to  the  triple,  and  these  we  are  told  will  soon 
be  superseded,  by  the  quadricple  !  Who  can  say  what  iple 
or  uple  will  follow  next  ?  J.  C. 
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THE  GEOMETRY  OF  THE  OBLIQUE  ARCH. 

By  a.  EwiuNK. 

II. 

I. V /(■<;.  2  the  pitch  of  tin-  spir.il  1>  'I'  K  is  aocuratcl}- 
shown  by  the  ansfle  whioh  T  I,  parallel  to  A  B,  makes 
with  the  tanjrent  at  T  to  the  jM-djoetion  eiirve  K  T  B.  In 
other  words,  at  that  point  of  the  spiral,  whose  projection  is 
T,  the  real  curve  on  the  cylinder  is  parallel  to  the  plane  of 
the  paper  and  angles  there  are  not  distorted  by  ortlio- 
gonal  projection. 

Let  ns  now  suppose  J  J'  in  //.'/.  2  to  denote  in  direction 
the  vertical  plane  of  the  oblique  face.  Let  the  lino  T  J  be 
normal  to  the  tansrent  line  at  T  to  the  curve  K  T  B.  Thus 
we  have  arrauged  that  the  obli(]ue  face  is  met  at  right 
angles  by  that  intrados  coursing  line  wliicli  comes  to  the 
face  at  the  inner  crown  of  th(^  arcli.  But  now  if  we  pro- 
ceed to  draw  other  intrados  lines  with  the  same  pitch,  as 
Ve  must  naturall}"^  do  if  we  build  with  equal  sized  and 
rectangular  stones,  we  shall  find  that  the  other  intrados 
lim-s  do  not  meet  the  face  at  right  angles. 


of  the  paper  vertical,  is  himself  looking  due   north  along 
the  lino  0  O. 

The  plane  of  ?/0  3  is  thus  the  meridian.  This  plants 
and  the  plane  of  the  road  c:  O  .r  together  cut  a  quarter' 
out  of  the  cylinder,  ('/0.,  the  upper  east  quarter  of  thr 
cylinder.  Through  O  ?/  passes  the  oblique  face  of  the 
arch.  Its  trace  on  the  roadway  is  along  the  line  O  R.  K  A! 
in  this  figure  corresponds  to  B  Q  L  infiff.  1.  It  is  the 
(jast  side  line  of  the  road  or  it  is  a  generating  lino  of  the 
inner  cylindrical  surface.  We  have  made  one  spiral  line 
of  pitch  fj  iiuet  the  arch  face  at  its  top.  The  ot'^'er  spiral 
lines  of  the  same  family  will  meet  the  arch  curve,  which 
is  an  ellipse,  at  various  points.  The  planes  y  O  z  and 
c  O  ,r  will  cut  out  one  quarter  of  this  complete  ellipse,  riz., 
the  nppm-  east  quarter — or  we  may  call  it  the  east  half  of 
the  arch  which  itself  is  only  a  semi-ellipse. 

We  will  now  examine  that  particular  spiral  which  is 
the  last  of  the  family  in  the  east  half  of  the  arch  semi- 
ellipse.  This  spiral  would  meet  the  arch  in  the  roadway. 
We  of  course  neglect  any  constructive  differences  between 
the  various  parts  of  the  arch,  for  these  differences  are 
rather  architecturally  desirable  than  geometrically  neccs- 

Fig.  2. 
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To  make  this  ck-ar  let  us  consult  fi(i.  4.  The  plane  of 
the  paper  Is  hero  supposed  to  be  vertical  and  to  be  due 
east  and  west.  0  ?/  is  a  vertical  line  drawn  from  0,  a 
point  in  the  axis  of  the  cylinder  and  directed  u)iwards. 
Q'x  is  directed  east.  Qz  is  the  axLs  of  the  cylindcir  or  the 
lini'  passing  down  the  middle  of  the  road  over  which  the 
arch  is  thrown.  This  line  is  due  south  and  is  directed 
towards  the  observer  who,  accordingly,  holding  the  plane 


sary.  This  particular  spiral  is  as  it  wire  rising  out  of  tin; 
roadway  and  meeting  the  face  of  the  arch  at  the  point  K 
K  L  is  the  tangent  at  K  to  this  spiral.  Take  K  L  a  length 
unity  along  this  line.  Draw  L  51  vertically  downwards 
to  the  roadway.  Draw  M  R  normal  to  the  trace  0  R.  In 
the  thee  oi'  the  arch  draw  S  R  vertically  upwards  and 
equal  to  L  W.  Join  L  8  and  K  S.  Then  L  S  is  the  per- 
pendicular drawn  from  L  to   the   iilanc   of  the  arch  face. 


Fig.  4. 
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The  angles  L M  R  and  MRS  are  right   angles,  besides 
tliosG  indicated  in  the  diagram. 

The  pitch  of  each  spiral  is  /3.  Therefore,  L  K  M  is 
nO  — /3,  being  equal  to  the  angle  R  P  B  of  pg.  2.  K  3il  is 
p.arallel  to  O  s.  Therefore,  M  K  R  =  e,  i.n.,  the  obliijuity 
of  the  face.  The  plane  L  K  M,  (containing  the  tangent 
line  at  K  to  the  spiral,  is  a  tangent  plane  to  the  inner 
cylinder  and  is  parallel  to  the  i:)lane  y  0  z.  The  figure 
gives  Sin  H  for  the  length  K  M,  the  line  K  h  being 
unity.  Then  in  the  triangle  M  K  R  we  have  jM  R  = 
Sin  e  Sin  /?.  L  S  is  equal  and  parallel  to  M  R.  In  the 
triangle  L  K  S  the  required  inclination  of  the  line  K  L 
to  the  arch  face  is  the  angle  L  K  S.  Thus  Sin  L  K  S--= 
Sin  e  Sin  /3.  This  is  true  for  any  assigned  pitch,  but  as 
we  have  decided  that  one  spiral  line  shall  meet  the  face 
at  right  angle*,  we  see  by  fig.  2  that  /S^O.  We  may 
now  infer  that  if  a  family  of  spirals  having  ,6  —  0  are  drawn 
at  sm  ill  distances  apart  to  meet  the  east  half  of  the 
semi-ellipse,  their  inclinations  to  the  face  would  change 
gradually  from  90'  to  that  angle  whose  sine^=  Sin'-0. 

On  the  west  half  of  the  serai-ellipse  the  inclinations 
also  diminish  till  as  in  fig.  .5  we  have  the  spiral  line 
passing  downwards  as  D  E  (D  being  taken  in  the  face) 
instead  of  upwards  as  did  K  L  oi  fig.  4.  The  inclination 
to  the  plane  face  is  now  E  D  G,  fig.  5,  and  Sin  E  D  G— 
Sin  0  Sin  /3^=Sin  -0.  Here  D  E  is  merely  the  direction  of 
the  tangent  to  the  spiral.  The  condition  P---B  thus 
ensures  that  one  intrados  line  shall  meet  the  arch  at 
right  angles,  1)ut  fails  to  ensure  it  for  all  the  others. 

Instead  of  assuming /!-- 6  we  might  assume  tan  iG -- 
2  tan  0,  or  say  ^  tan  0  whose  m  is  some  constant  greater 
or  less  than  unity.  This  gives  the  spiral  lines  of  a  con- 
stant pitch  diftering  from  the  former,  but  when  we  take 
the  particular  case  0=90' we  still  have  /3  =  yO".  That  is 
with  tan  a=t^  tan  0  we  still  have  the  arrangements  of 
/Ig.  1  resulting  as  a  particular  case  from  the  general  con- 
struction. 

Fig.  8. 

A  B  R 


K  L  H 

One  particular  value  of  \^  is  obtained  as  follows.  In 
fiq.  3  let  us  take  the  angle  R  M  N  =  90'.  Thus  ^  =  (^= 
90'  — BR  M.  MR  is  the  development  of  that  spiral 
{not  of  the  intrados  family)  which  leaves  the  semi-ellipso 
at  one  base  point  A  and  meets  it  again  at  the  other  base 
point  M.  This  spiral  also  cuts  the  ellipse  at  its  highest 
point  as  is  indieatecl  by  the  point  T  in  fig.  8.  At  this 
hicrhest  point  this  spiral  cuts  at  right  angles  that  .spiral 
of  the  intrados  family  whose  pitch  is  determined  by  the 
Qew  relation  /3=<^,  and  which  is  drawn  through  this 
highest  point  of  the  inner  arch. 

Nowhere  tan  ;6^tan  <^-       tan  0.    Thus  v-  —  - 

When  the  elliptic  semi-circumfi'rence  is  developed  we 
have  the  wavy  line  M  T  R  and  the  straight  line  M  R  may 
be  said  to  give  the  average  pitch  of  this  wavy  line.  This 
method  of  assigning  the  pitch  of  the  intrados  coursing 
lines  may  be  thus  described.  Run  a  spiral  line  througia 
the  extremities  of  the  transverse  axis  of  the  ellipse  and  the 
top  of  the  minor  axis.  If  this  have  a  pitch  Y  the  pitch 
required  for  the  intrados  coursing  lines  will  be  90"  — Y. 


This  method  is  prescribed  by  Mr.  G.  Watson  Buck  iu 
his  "  Essay  on  Oblique  Bridges."  We  will  now  shew  that 
it  does  not  give  a  right  angle  at  the  crossing  of  the  arch 
nor  indeed  anywhere  for  the  inclination  of  the  intrados 
line  to  the  arch  face. 

(To  he.  continued.) 


MR.  HENRY  BENEDICT  MEDLICOTT,  A.M.,  F.R.S. 

F.G.S. 

A  Graduate  of  Dublin  (L.  C.  E.  18.50).  Engaged 
by  Dr.  Oldham  from  the  Geological  Survey  of  Great 
Britain  ;  joined  appointment  in  India  on  24th  March 
18-54  ;  in  August  1854  appointed  by  Court  of  Directors 
as  Professor  of  Geology,  Roorkee  College ;  reattached 
to  Geological  Survey  for  the  field  season  ;  18.54-.5.5, 
Narbada  Valley;  185.5-.56,  Sub -Himalayas ;  18.56-57, 
Buudelkhaud  ;  18.57  to  1862,  Sub-Himalayas;  receiv- 
ed the  Indian  Mtitiny  medal  for  special  service  in 
Rohiikuud  ;  in  October  1862  left  Roorkee  and  rejoined 
the  Geological  Survey  as  Deputy  Superintendent  for  Ben- 
gal; 1SG2-6.3,  South  Rewah;  1863-64,  Behar ;  1864-65, 
Assam  ;  officiated  as  Superintendent  from  21st  August  to 
IBth  November  1864  ;  leave  on  private  affairs  from  10th 
May  to  9th  November  1865 ;  1865-66,  Central  India 
and  Rajputana;  1866-67  Chota  Nagpur,  Chhattisgarh, 
Sambalpur ;  placed  in  the  1  st  grade  on  the  introduction 
of  grading  hi  May  1866  ;  1867-68,  Garo  Hills  ;  1868-69, 
Hazaribagh,  Sirgujah,  Sohagpur,  Chanda,  Mohpani ; 
1869-70,  Satpuras  ;  1870-71,  Bundlekhand,  Narbada  V:d- 
Icy;  oflficiated  as  Superintendent  from  20th  July  to  5th  Sep- 
tember 1870 ;  sick  leave  13th  June  to  2nd  December 
1871;  1871  to  1873,  Satpuras ;  officiated  as  Superinten- 
dent from  16th  July  1873  to  15th  Deci'mber  1874: 
1873-74,  Garo  Hills ;  1874-75,  Betwa  coal-field,  Nimar^ 
Nepal ;  1875-76,  Nimar,  Jhansi  Hills  ;  appointed  Super- 
intendent on  1st  April  1876  ;  Fellow  of  the  Calcutta 
University,  and  Member  of  the  Faculty  of  Arts  and 
Engineering,  17th  April  1876;  1876-77  Mohpani  and 
Satpura  Coal-borings ;  1877-78  Reh  Committee  and 
Nahan  ;  1878-79  and  1879-80,  Office,  Calcutta;  1880-81 
Nahan  and  Office,  Calcutta;  1881-82-83-84  Office,  Cal- 
cutta ;  extension  of  service  for  two  years  from  2nfl  -A  ugust 
1884;  special  leave  from  19th  May  to  8th  November 
1884  ;  1884-85  Office,  Calcutta  ;  designation  changed  to 
Director  of  the  Geological  Survey  ef  India ;  1885-86 
Office  Calcutta. 

He  has  contributed  to  the  Survey  publications  5  Memoirs, 
445  Records,  and  Manual  of  Geology  of  India  (in  jif^rt). 

During  his  whole  service  of  33  years  in  India,  he 
never  had  any  furlough.  Ho  was  not  absent  from  iluty 
for  a  single  working  season,  and  never'  s])ent  a  single 
hot  season  in  the  hills. 


We  are  requested  to  announce  that  it  is  not  iiitendeti  to  hold  a 
Naval  and  Colonial  Engineering  Exhibition  thi.s  year. 

Their  Uoyal  Hi^'hiie.sses  the  Prince  and  Princess  of  Wales 
opened  the  .Tiibilee  Exhibition  at  Manchester  on  the3nl  instant. 

H.  E.  the  Governor  has  been  ple.ised  to  appoint  A.  F.  Ayre, 
E.sq.,  to  act  as  Sn])erintendent  of  Works  and  Surveys,  Singapore, 
from  the  9th  instant,  on  which  date  he  returned  from  leave  of 
absence. 

The  Victorian  Government  has  taken  into  consideration  a  com- 
munication which  has  been  receiveil  reporting  the  formation  of 
the  Pacific  Telegraph  (,'onipany  (Limited),  and  inviting  the  co- 
operation of  the  Australasian  governments  in  est.ablishing  cable 
connuunication  between  England  and  Australasia  by  way  of  the 
Atl.intic,  Canada,  a)ul  the  Pacific. 

We  learn  that  the  managers  of  the  Royal  Institution  have 
accepted  with  the  deepest  regret  the  resignation  by  Professor 
Tyndall  of  the  Chair  of  Natural  Philosophy,  to  which  he  was 
elected  in  the  year  18."(.3,  when  he  became  a  colleague  of  his  friend 
the  illnstrions  F'araday.  Lord  Rayleigh  has  been  nominated  for 
election  a.s  Professor  of  Natural  Philosophy  in  succession  to 
Professor  Tyndall. 

The  following  items  of  army  news  have  come  by  the  last 
mail  : — An  order  has  been  received  at  the  School  of  Military 
Engineering,  Chatham,  for  the  .augmentation  of  the  Corps  of 
Royal  Engineers  by  two  additional  iield  companies.  As  soon  as 
these  companies  have  bcfn  completed  the  necessary  arrangements 
will  be  made  to  form  a  third  additional  field  comp.any  and  also  to 
create  a  forest  company  in  place  of  thellth  Company. 


272 


INDIAN  ENGINEERING. 


[May  7,  '87. 


THE  MADRAS  HARBOUR. 
Its  CoN'STRUCTioy,  Destbuctiox  akd  Reconstruction. 

IX. 

A  COXTRlBxrriSG  cause  of  the  disaster  was  the  very  un- 
satisfactory nature  of  the  rubble  base.  In  the  articles  pub- 
lished in  the  Eiifjlishman  in  Januar\- 1882,  and  with  not 
verj"  full  infonnation  before  him,  the  present  writer  s  vid  : — 

"Even  if  no  actual  sc^ur  or  eiosiou  occurred,  two  other  causes  of 
failure  of  the  rubble  Uise  seem  possible.  The  tirst  is  bad  nuvterial. 
The  rubblr  is  saiil  to  have  been  cliietiy  latei-ite.  Low-level  laterite,  as 
fonwl  near  Madi-as,  is  a  stone  of  recent  fonnatiou  and  very  unhomo- 
geneous  composition.  It  is  a  porous  argillaceous  rock,  much  impreg- 
nated with  peroxide  of  iron,  which  is  irregularly  distributed  through- 
out the  mass.  There  is  often  much  ])ale  yellow  or  white  clay  in  it, 
containing  little  or  no  iron,  and  this  is  liable  to  be  washed  away  on 
exposure.  Tlie  inm  is  often  in  nodules,  which  leave  holes  when  they  get 
washed  out.  And  there  are  sometimes  horizontivl  cracks,  whicli  some- 
times expand  into  small  cavities.  The  rock,  when  first  ciuai-ried,  is  so 
soft  that  it  can  easily  be  cut  with  a  pick,  and  some  times  even  with  a 
spaile,  but  it  hai-dens  greatly  on  exposure.  But  the  exposed  surface  is 
always  honeycomlied,  and  is  therefore  liable  to  be  crushed.  Even 
supposing  this  laterite  rubble  were  exposed  till  it  hardened  before 
being  tipped  into  the  sea,  or  that  it  hanlens  in,  and  resists  the 
action  of  sea  water,  hardness  is  not  necessarily  strength,  ami  a  bed  of 
this  questionable  ujaterial,  with  even  a  very  wide  base,  of  only  24 
feet  in  thickness,  might  seriously  crumble  and  yield  under  the 
pressure  of  a  solid  mass  of  concrete,  which  weighs  140  lbs.  to  the 
cubic  foot,  and  of  an  enormous  weight  of  water,  the  effect  of 
■which  is  intensified  in  a  storm  by  the  impact  of  the  waves.  Any  un- 
ecfual  settlement  of  the  laterite  nibble  bed  under  the  solid  concrete  pier, 
which  weighs  1 1 1  tons  per  running  foot,  and  has  a  bearing  of  only  24 
feet*  in  width  on  the  rubble,  would  be  fatal  to  the  whole  structure. 
This,  then — concentrateil  weight  on  a  narrow  bearing — is  the  second 
possible  cause  of  the  failure  of  the  rubble  bed. 

In  his  Report  of  1st  March  1882,  Mr.  Molesworth 
gave  the  following  particulars  of  the  materials  used  in 
constructing  the  rubble  base  of  the  different  portions  of 
the  piers,  and  of  the  settlement  which  occurred  during 
their  construction  : — 

"  The  size  of  the  stones  of  wliicli  the  rubble  base  is  com]ioseiI,  varies 
from  5  lbs.  to  2  cwt.  The  rabble  base  is  composed  partly  of  ijuartzose 
gneiss  and  i>artly  of  lateiite.  The  side  of  the  south  pier  is  chicHy 
formed  of  stone,  whilst  that  of  the  north  side  of  (jxceedingly  good 
laterite.  Unfortunately  the  nuarry  from  which  this  laterite  was 
obtained  was  exhausted,  and  the  laterite  obtained  from  the  new  (juarry 
is  by  no  means  equal  to  tliat  obtained  from  the  original  quarry.  The 
elbows  and  faces  of  both  jiiers  are  formed  principally  of  laterite  from 
the  new  (|uarry,  but  snpplementeil  occasionally  with  a  variable  ad- 
mixture of  quartzose  gneiss.  The  specific  gravity  of  the  <juartzose 
gneiss  is  2 '7,  which  after  allowing  for  inteisti<:es,  would  give  a  weight 
of  6J  tons  per  KK)  cubic  feet  of  rubble  in  position.  The  specific 
gravity  of  the  laterite  is  alxnit  2"4,  that  of  the  sand  on  which  the 
rubble  base  rested  is  2'1,  whilst  the  specific  gravity  of  the  concrete 
block  is  al)out  2".3.  1  had  several  of  the  blocks  of  granite  and  laterite 
broken  by  the  sledge  hammer.  The  laterite  from  the  original  quarry, 
though  softer,  wasmoretoughthan  the  gneiss,  and  it  usually  ref[uired  two, 
audsometimes  more,  blows  to  break  a  small  block,  whilst  a  single  blow  suf- 
ficed to  break  a  gneiss  block  of  the  same  size.  An  Eurasian  overseer  M  as 
stationeil  at  the  (jnarry  to  check  the  character  of  the  laterite  sent  on 
to  the  works,  but  notwithstanding  the  fact  that  a  considerable  quan- 
tity was  rejected,  there  is  no  doubt  that  laterite  not  equal  to  that 
obtained  from  the  original  quarry  has  been  used  in  the  work.  'I"he 
settlement  of  the  work  over  the  rulible  base  has  varied.  Over  the 
gneiss  the  settlement  was  extremely  small,  and  in  some  instances  no 
allowance  was  made  for  settlement  when  pitching  the  blocks.  Tlie 
average  settlement  of  work  over  laterite  ol)taiued  from  the  original 
quarry  was  about  18  inches,  whilst  that  on  the  laterite  procured  from 
the  new  quaiTy  averaged  almut  'A  feet,  and  in  one  case  was  about  4 
f«et.  The  blocks  were  laid  in  pr>sition  by  a  titan,  or  large  travelling 
crane  with  overhangiug  arm,  and  the  principal  settlement  took  jilace 
when,  or  soon  after,  the  weight  of  the  titan  was  brought  on  to  the 
blocks. " 

In  the  summary  of  his  op'inions  given  towards  the  end 
of  his  report,  Mr.  Molesworth  says, — "  some  of  the  laterite 
obtained  from  the  new  (piarry  is  unsviitable  for  the  rub- 
ble base,  and  I  advi.se  that  no  laterite  be  u.sed  in 
recon.struction."  But  ho  immediately  adds — "  I  am  of 
opinion  that  the  failun;  of  the  breakwater  is  not  attribut- 
able to  the  character  of  the  concrete  or  laterite,  though 
in  some  few  p,arts  the  (^tastrophi;  may  have  been  has- 
tened by  broken  blocks  or  unsuitable  rnbble."  This  is  quite 
incon.sis:ent  with  an  o)nnion  previou.sly  expressed  that — 
"  the  elbows  have  failed,  on  the  sea.sidc,  from  underscour 
of  the  rubble  base."  The  scour  must  have  occurred  be- 
cause the  rubble  was  too  snmll,  or  friable,  and  the  rubble 
under  the  elbows  was  chiefly  laterite,  from  the  new  (juarry, 
the  pieces  weighing  from  2  cwt.  down  to  5  lbs.  Here, 
then,  the  catastrophe  was  not  merely  hastened,  but 
directly  cau.sed  by  the  character  of  the  laterite  rubble. 

Regarding  the  quality  of  the  rubble,  Mr.    Parkes  said 


'  Tblii  should  have  been  28  feet. 


in  his  report  on  the  failure,  dated  9th  March  1882,  that 
though  uudoubtedl}-  laterite  was  a  t.rouhlesonie  material, 
and  therefore  he  was  glad  to  think  that  no  more  of  it 
would  be  rei|uired^(why,  does  not  appear),  there  was  not 
the  sliglitest  ground  for  thinking  that  it  contributed  iu 
any  way  to  the  disaster.  "  The  trouble  it  occasions  is  that, 
being  friable,  it  is  very  (piickly  compressed  by  the 
weight  of  the  blocks  laid  upon  it,  so  that  to  allow  for 
subsidence  the  latter  have  to  bo  set  at  a  higher  level  than  is 
ultimately  re([uir<>d."  Aad  duriu'.;  settlement  the  concrete 
blocks  got  broken.  "  But  when  once  consolidated,  the 
laterite  forms  as  good  a  bed  as  the  granite  rubble.  This 
is  proved  by  the  comparison  of  the  amount  of  settlement 
of  the  standing  portions  of  the  two  piers,  one  being  built 
on  laterite  and  the  other  on  granite.  There  is  no  appre- 
ciable difference  between  the  two.  It  is  right  to  add  that 
the  laterite  was  used,  not  from  choice,  but  because  it  was 
not  practicable  to  obtain  the  granite  rubble  in  sufficient 
quantity  to  carry  on  the  work  at  the  speed  for  which  all 
other  pnrts  of  the  work  were  organised.  It  would,  of 
course,  have  been  right  to  sacrifice  speed  of  execution  if 
ultimate  stability  were  euilangered,  but  after  full  consi- 
deration it  was  decided  that  this  was  not  the  case."  The 
breaking  of  the  concrete  blocks  occurred,  Mr.  Parkes  says, 
over  both  the  granite  and  laterite  bases,  and  he  argues 
that  it  did  no  harm,  as  the  pieces  got  jammed  ti.'ht  in 
the  process,  and  there  was  no  evidence  to  show  that  the 
breakages  contributed  in  any  way  to  the  faihu'e  of  the 
work.  And  he  considers  the  subsidence  of  the  work  under 
the  action  of  the  storm  no  evidence  of  weakness,  but  rather 
a  substantial  advantage. 

We  must  now  endeavour  to  state  what  Mr.  Parkes 
appears  to  consider  the  causes  of  the  f;iilure  of  his  work. 
The  ami  cause  was  the  insufficient  depth  below  wator- 
level  of  the  crest  of  the  rubble  base,  or,  as  Mr.  Parkes 
would  put  it,  the  iusutiiciout  depth  at  ^vhich  the  super- 
structure was  founded.  He  says  it  had  been  proved  by 
the  general  practice  of  engineers  at  home  that  a  defith  of 
1.5  feet  below  water  is  safe.  At  Wick  the  foundation  at 
18  feet  depth  was  tuitouched,  and  no  action  was  found 
below  10  feet.  The  deepest  foundations  he  ever  heard  of 
being  undermined  were  11  feet  below  low-water  at  the 
Tyne,  but  at  Madras  the  walls  were  in  two  places  for  a 
short  length  undermined  ait  22  feet  below  low-water. 
And  a  rather  heavier  sea  would  have  produced  a  serious 
amount  of  damage.  "  The  most  important  lesson  taught 
by  that  storm  is  that  foundatiomt  at  a  depth  of  22  feet 
under  Wdtnr  are  not  proof  against  a  cyclone  xea.  Mr. 
Parkes  seems  to  have  forgotten  that  this  lesson  had  pre- 
viously been  taught  him  by  the  heavy  sea  of  November 
1880,  when  the  scour  round  the  end  of  his  north  pier  in  22 
feet  of  water  undermined  the  blocks  and  let  them  down 
about  -S  feet,  vide  the  extract  from  his  report  of  14th  Jarui- 
ary  1881.  and  sketch  C  given  in  our  Article  VI.,  p.  197. 
But,  necond,  "  the  great  bulk  of  the  damage,  however,  is  of  a 
totally  different  kind,  and  is  due  to  the  direct  force  of  the 
waves  on  the  superstructure.  The  results  produced  axe 
precisely  what  mi'.;ht  have  been  anticipated  in  a  work 
of  insufficient  strength.  The  impact  of  the  sea  was  de- 
livered to  all  appearance  just  where  it  was  expected, 
but  it  was  stronger  than  any  we  had  previously 
experienced  in  this  description  of  work,  and  required  a 
greater  resistance  than  we  had  provided.  I  believe  the 
damage  ])roduced  b}'  this  storm  on  the  Madras 
Harbour  Works  is  greater  in  its  extent  than  that 
of  any  similar  disaster  on  record,  but  it  must  not 
be  concluded  that  this  is  due  to  an  imusual  degree 
of  weakness  in  the  work. "  The  next  sentence  is  one 
that  might  have  been  written  by  Mr.  Gladstone 
himself: — "  It  is  due  rather  to  the  fact  that  at  Madras 
the  maximum  force  of  sea  is  not,  as  is  practically  the 
case  on  the  coasts  where  most  of  our  experience  has 
been  gained,  an  event  of  almost  annual  occurrence,  but 
it  occurs  only  at  intervals  of  several  years,  and  in  one 
such  interval  of  more  than  usual  duration  a  great  extent 
of  work  had  been  com{)leted,  and  was  therefore  exposed 
at  once  to  the  previously  unknown   destructive   action 
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other  words, 
any      refer- 


-of  a  sea  of  nearly  maximum  force."  In 
Mr.  Parkes  designed  his  piers  without 
ence  to  what  the  force  of  the  sea  was  known  to  be,  or  to 
what  it  might  possibly  prove  to  be  at  Madras,  and 
though  before  the  expiry  of  the  year  in  which  his  design 
was  made  the  signal  warning  at  Wick  was  given,  and 
even  before  that  in  May  of  that  year,  1872,  the  extra- 
ordinary cyclone  had  occurred  at  Madras,  with  a 
velocity  of  wind  of  .53  miles  an  hour,  during  which 
the  sea  broke  in  the  offing  in  9  fathoms,  he  failed  to 
take  alarm,  and  lefr.  his  design  as  it  was,  and  this  he 
did  deliberately.  His  own  statement  has  already  been 
quoted  in  previous  articles,  on  page  197  of  this  Journal. 
"  It  will  be  easily  understood  that  these  extraordinary 
occurrences  were  matters  of  deep  interest  to  engineers 
connected  with  marine  works.  When  the  particulars 
became  known  to  me,  the  breakwater  at  Kurrachee,  24  feet 
wide,  had  been  completed,  and  those  at  Madras  had 
been  sanctioned  for  execution."  (The  Wick  phenomenon 
occurred  in  December  1872  :  Mr.  Parkes'  Note,  containing 
his  proposal  for  a  harbour  at  Madras  was  "  pur,  forward" 
in  August  1872  ;  Mr.  Paikes  was  sent  to  Madras  to  re- 
port in  September  1873,  and  bis  report  is  dated  4th 
November  1873  :  the  Secretary  of  State's  despatch  sanc- 
tioning the  works  is  dated  1 1th  March  1875,  and  the 
works  were  not  begun  till  December  1876.)  Are  we  to 
understand  that  the  occurrence  at  Wick  did  not  become 
known  to  Mr.  Parkes  until  after  the  11th  March  1875,  or 
■  merely  that  he  had  not  taken  the  trouble  to  ascertain 
the  particulars  of  it.  "  I  carefully  reviewed  the  bases  of 
my  own  conclusion  with  this  new  fact  before  me,  but  I 
soon  found  that  an  indiscriminating  application  of  the 
lesson  would  condemn,  not  only  these  works,  but  many 
others  which  have  stood  the  test  of  many  years'  experi- 
ence, and  I  ultimately  saw  no  reason  to  alter  my  own 
designs."  He  then  refers  to  the  failure  of  his  Kurrachee 
foundation,  which  resulted  in  the  complete  overthrow 
of  the  harbour  side  wall  for  a  length  of  80  feet,  leaving 
the  sea  side  wall  consisting  of  a  single  row  of  blocks  stand- 
ing 12  feet  wide  without  any  support  throughout  the 
rest  of  the  monsoon.  This  "  direct  proof  that  24  feet  was 
more  than  enough  at  Kurrachee,  seemed  to  outweigh  any 
indirect  conclusion  from  the  unprecedented  occurrence  at 
W^ick."     Qiiem  Deus  ouH  perdere,  prius  dementat  ! 

Writing  before  the  plan  and  sections — Plate  V — sub- 
mitted by  Mr.  Beardsmore  in  the  following  July  had  made 
much  progress,  Mr.  Parkes  thus  generalised  as  to  the  dyna- 
mic action  of  the  sea  on  the  superstructure  of  his  work  : — 

"  The  experience  gained  at  Kurrachee  was  to  the  effect  that  the  heavi- 
est blow  of  the  sea  was  delivered  on  the  tops  of  the  blocks  on  the 
harbour  side  of  the  breakwater,  tending  to  drive  them  out  from  the 
wall  into  the  harbour.  Several  blocks  were  forced  out  in  this  way, 
but  in  no  case  was  any  block  forced  to  seaward.  The  tendency  was 
met  by  inserting  a  stone  joggle,  which  blocked  ^e  top  course  to  the 
course  below,  and  prevented  it  from  sliding,  xhis  precaution  was 
quite  successful  at  Kurrachee,  and  a  contrivance  for  effecting  the  same 
object  having  Ijeen  from  the  first  adopted  at  Madras,  the  tendency  was 
so  completely  met  that  no  evidence  of  its  existence  was  given  by  the 
action  of  the  seas  which  preceded  that  of  the  12th  November  last. 

"  A  knowledge  of  this  tendency,  liowever,  forms  a  clue  to  enable  us  to 
trace  the  process  of  destruction  of  the  Madras  piers.  The  waves  rising 
upon  the  sea-face  must  have  fallen  with  terrific  force  upon  the  top  of 
the  work  on  the  harbour  side,  and  the  blocks  were  tilted  oft' ;  *  pro- 
bably two  courses,  and  possibly,  in  some  Ciises,  three  courses,  being 
displayed  at  once.  The  sea  wall  tlien  !,tanding  alone  yielded  to  llie 
lateral  force  of  the  waves,  and  generally  one  course,  but  sometimes  two, 
and  in  one  or  two  cases  even  three,  courses  were  driven  after  the 
blocks  of  the  harbour  wall,  (ienerally  speaking,  tliere  is  a  course  more 
remaining  on  the  sea  side  than  on  the  harbour  side. 

"  The  following  may  be  taken  as  a  typical  section  of  very  much  of  the 
work  in  its  present  state  : — 


HARBOUR 


"  Parts  of  it  are  necessarily  hypothetical,  but  there  is  enough  which  ia 
matter  of  actual  observations  to  justify  the  assumption  of  the  re- 
mainder. " 

Mr.  Parkes  said  there  was  sufficient  evidence,  direct 
and  indirect,  to  negative  the  very  improbable  supposition 
that  the  inner  or  harbour  end  of  blocks  had  been  over- 
thrown by  undermining.  But  if  this  were  correct  it  not 
only  emphasized  the  insufficiency  of  the  weight  of  his 
blocks,  but  brought  into  prominence  the  defect  in  his 
design,  which  was  the  insufficient  height  above  water  for 
a  vertically-shaped  .structure.  Had  these  blocks  stood 
higher  above  water,  the  downward  blow  of  the  waves  on 
them  would  have  had  less  force. 

Mr.  Parkes  continued  : 

•'  The  above  description  may  be  taken  as  a  generalisation 
of  the  effects  produced  upon  about  two-thirds  of  the  damaged 
parts.  It  comprises  the  outer  portions  of  the  two  piers,  a 
length  of  1,200  feet  of  the  north  and  900  feet  of  the  south 
pier.  The  remaining  third,  comprising  400  feet  of  the  north  and  500 
feet  of  the  south  pier,  have  been  differently  affected,  and  the 
investigation  is  more  difficult,  as  the  blocks  are  thrown  down  on 
both  sides  of  the  piers,  and  a  precise  examination  of  the  portions 
which  remain  standing  is  for  the  most  part  impracticable.  There 
is,  however,  one  portion  of  the  north  pier,  just  at  the  commencement 
of  the  curve,  which  is  accessible  to  the  diver,  and  lias  been  carefully 
examined.  The  following  section  made  from  his  description*  will 
very  clearly  exhibit  the  action  to  which  it  has  been  subjected.  In 
this  case  tlie  harbour  wall  is  standing,  though  considerably  damaged. 


hahbouh 


*  If  the  tof)  courses  were  blocked  to  the  courrtes  below,  as  just  above  stated,  how 
cfttne  they  to  be  tilted  off  ?  Behig  tapered  upwards  the  joggles  were  of  no  use 
agai&st  a  downward  blow  on  the  harbour  edge  of  the  upper  block,  and  of  only 
imperfect  use  agaiubt  a  lateral  blow  from  outaide. 


"  No.  1  block  is  drawn  out  to  seaward  4  feet  from  its  original 
position,  and  its  inner  end  is  lifted  9  inches  from  the  rubble  bed, 
the  block  itself  being  tilted  towards  the  sea.  The  upper  blocks  are 
lying  m  confusion  on  the  sea  slope  of  the  rubble.  I  do  not  see  how 
it  is  possible  to  attribute  these  results  to  any  other  action  tlian 
undermining  of  the  foundation  blocks.  The  portion  of  the  pier  where 
this  is  evident  is  a  length  of  something  under  100  feet,  but  it  is 
probable  that  whenever  the  upper  blocks  have  fallen  to  seaward,  it 
is  due  to  the  same  cause,  although  the  foundation  blocks  themselves 
are  inaccessible.  The  action  of  the  sea  appears  to  have  been  excep- 
tionally severe  at  this  spot,  for  the  original  sandy  bottom  is  scoured 
away  6  or  7  feet  outside  the  rubble. 

"  There  is  a  portion  of  the  south  pier,  also  on  the  curve,  which 
appears  to  have  been  acted  upon  in  a  very  similar  manner." 

Commenting  on  Mr.  Parkes'  report,  but  with  the  ad- 
vantage of  having  Mr.  Beardsmore's  sections  before  him, 
given  with  this  article  Plate  No.  V,  Colonel  Sankey, 
in  a  note  dated  26th  July  1882,  said : — 

'•On  the  positions  of  the  lower  blocks  as  thus  determined,  Mr. 
Parkes  has  based  his  reconstruction  scheme  on  the  monolithic  system. 
It  is  unnecessary  at  this  moment  to  make  any  very  detailed  analysis 
of  the  sections  as  now  submitted  by  Mr.  Beardsmore,  the  more  so  as 
tlie  further  sections  promised  later  in  the  year  will  doubtless  give 
the  best  continuous  record  whicli  it  is  possible  to  obtain  ;  but  one  can 
hardly  examine  those  now  furnisheil  without  being  struck  by  the  very 
much  greater  displacement  of  all  the  blocks,  along  l>oth  the  seaward 
arms  of  the  work,  than  one  would  be  led  to  expect  from  Mr.  Parkes' 
report. 

"  It  is  true  there  was,  later  in  the  year,  rather  a  heavy  sea,  but  Mr. 
Beardsmore  has  distinctly  reported  tluit  this  occasioned  no  further  dis- 
placement of  the  blocks. 

"  Along  tlie  south  pier,  with  the  exception  of  the  sections  taken 
severally  at  3,S()(|,  8,775,  3,7-50,  and  3,725  feet,  the  disturbance 
of  all  the  blocks  seems  very  great.  Every wliere  the  piers  seem  to  have 
shifted  towards  the  harbour  and  sunk  with  a  tilt  in  that  diiection, 
showing  that  where  the  two  lower  blocks  Nos.  1  and  2  are  not  actually 
displaced  they  have  no  longer  a  horizontal  bed  as  indicatetl  by  Mr. 
Parkes'  section. 

"  Along  the  north  pier  the  evidence  of  disturbance  is  even  greater. 
The  sections  taken  at  ,3,850,  3,775,  and  3,3.50  feet,  alone  seem  to  hold 
out  a  hope  that  the  lower  blocks  are  sufficiently  unmoved  to  build  upon 
again. 

"Kverywiiere  there  has  been  great  settlement  of  the  work  on  a  whole, 
and  dragging  seaward  of  the  rubble  base,  coupled  with  other  evidence 
confirmatory  of  Mr.  Molesworth's  opinion  that  the  random  block 
system  of  reconstruction  seems  the  only  safe  one  now  to  resort  to. 

"  However  this  may  be,  there  would  seem  to  be  sufficient  evidence  in 
the  sections  now  submitted  to  wan-ant  delay  in  adopting  Mr.  Parkes' 
monolithic  system  of  reconstruction  till  they  have  come  under  the 
notice  of  the  home  experts,  who,  no  doubt,  will  be  consulted  by  the 
Secretary  of  State." 


*    Mr.  Parkes  does  not  appear  to  have  donned   the  diving  dress,  as    Mr    Moles- 
worth  did,  and  personally  explored  the  ruins  below  water. 
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REPORT  ON  THE  PREVENTION  OF  THE  WASTE 
OF  WATEU. 

By  S.  Tomlikson,  Assoc.  M.  Inst,  c.e.,  F.  R.  Met.  Soc, 

Deputy  Executive  Engineer,  Water 

Works,  Bombay. 

I. 

The  following  observations  on  the  water-supply  of  the 
city,  with  special  reference  to  the  prevention  of  the  waste 
of  water,  are  submitted  for  consideration  : — 

2.  The  whole  supply  from  the  Vebar  and  Tulsi  Lakes 
is  distributed  through  three  main   divisions : — 

(1)  The  water  brou>;ht  by  the  32"  main  from  Vehar 
to  Bhandarwada  Reservoir  afterwards  leaves  that  Reser- 
voir by  a  48"  main  and  supplies  the  very  densely-populat- 
ed district  bounded  approximately  by  Bellasis  Road, 
Khetwadi,  Kalbadevi,  Carnac  Road,  Navroji  and 
Bhandarwada  Hills,  and  Nesbit  Road. 

(2)  The  new  24"  main  from  Vehar  supplying  the 
northern  portions  of  the  Island  (with  Bandora  and  Kurla) 
as  far  south  as  Bellasis  Road  and  Nesbit  Road.  To  this 
main  there  is  no  service  reservoir.  Any  surplus  water 
joins  the  .32"  main  at  Nesbit  Road  on  its  way  to  Bhandar- 
wada Reservoir  and  supplements  that  supply. 

(3)  The  water  derived  from  the  Tulsi  Lake  is 
received  into  the  Malabar  Hill  Reservoir  and  afterwards 
distributed,  partly  by  pumping,  to  Malabar  and 
Khambala  Hills,  and  partly  by  gravitation,  to  Chowpati, 
Girgam,  Dhobi  Talao,  North  and  South  Fort,  Frerc  Road 
District,  arid  Colaba. 

3.  In  the  first-named  (Bhandarwada)  district,  so  far  as 
can  be  determined  under  existing  circumstances,  H\ 
million  gallons  per  day  are  distributed.  The  population 
of  the  district  is  .520,000.  The  number  of  gallons  per 
head  per  day  is,  therefore,  about  16.  This  quantity  of 
water  is  supplied  in  7  hours  out  of  each  24, — i.e.,  from  .5 
to  9  A.M.,  and  from  4  to  7  P.M.,  and  the  rate  of  con- 
sumption during  this  time  is  about  1,180,000  gallons  per 
hour. 

4.  The  natural  consequence  of  this  method  of  supply 
is,  that  the  pres.sure  on  the  mains  is  very  much  below  the 
theoretical  pressure  due  to  the  difference  of  level  between 
any  main  and  the  reservoir.  This  want  of  pressure 
involves  in  many  cases  the  use  of  two  connections  for  one 
property,  one  being  for  the  upper  floors  only,  without 
which  no  water  at  all  is  received  there.  It  has  also  led  to 
the  granting  of  ferrules  and  pipes  of  such  large  sizes  that 
the  total  supply  required  in  a  house  for  a  day  could  be 
drawn  in  a  few  minutes.  In  most  cases,  as  shown  by  the 
diagrams  taken,  the  present  supply,  both  morning  and 
evening,  is  cut  off  whilst  the  consumption  is  at  its  full 
height.  This  means  that  many  taps  are  open  and  will 
remain  open  until  the  water  is  again  turned  on.  It  is  a 
matter  of  daily  experience  that  taps  are  found  from  this 
cau.se  running  water  to  waste,  .sometimes  vnth  no  vessel  un- 
derneath, .sometimes  vrith  a  vessel  filled  and  overflowing. 
The  mischief,  however,  is  not  confined  to  this  visible 
waste  of  water.  Twice  every  day  the  mains  become 
charged  with  air  instead  of  water.  When  the  water  is 
again  turned  on,  this  air  is  liable  in  many  situations  to 
become  compressed  and  very  destructive  to  the  pipes 
and  fittings,  causing  many  leakages  in  places  not 
easily  discovered.  The  air  drawn  into  these  pipes  comes 
in  many  instances  from  places  not  likely  to  contribute  to 
the  quality  of  the  water  being  improved.  The  same  re- 
mark as  to  contamination  also  applies  to  water  which, 
under  this  intermittent  system,  is  stored  in  chatties  or 
other  vessels  from  morning  to  evening  or  evening  to 
morning.  The  benefits  to  be  derived  from  the  filtration- 
works  already  provided  for  this  district  are  thereby 
greatly  minimized. 

5.  An  intermittent  supply  such  as  is  given  to  this 
district  is  therefore  the  worst  supply  that  can  be  given 
through  pipes.  It  leads  to  visible  leakage  due  to  noi^li- 
gence;  to  invisible  leakage  due  to  bursts;  and  to  deterior- 
ation in  the  quality  of  the  water. 

6.  In  the  second  district  (24"  Vehar  main)  the  supply 


was  until  July  also  generally  intermittent,  but  it  was 
distributed  through  more  hours,  averaging  about  8.  But 
in  order  to  save  the  water  which  would  have  been  wasted 
in  the  remaining  hours,  the  services  of  nine  men  were 
engaged  in  shutting  and  opening  the  sluices  at  the  fixed 
hours.  There  are  no  exact  means  of  estimating  whaf; 
quantity  of  water  actually  passes  out  of  the  Vehar  Lake 
into  this  main.  From  approximate  calculations,  however, 
it  appears  the  supply  is  probably  about  1,500,000  gallons 
per  day  and  the  population  80,000,  equal  to  19  gallons 
per  head  per  day. 

7.  In  the  Tulsi  district  there  is  a  population  of  170,000, 
and  the  quantity  supplied  is  5  million  gallons  per 
day.  This  gives  nearly  30  gallons  per  head  per  day  for 
the  whole  population.  The  district  is  supplied  on  the 
intermittent  system ;  the  hours  were  about  9  per  24 
except  for  the  higher  parts  of  Malabar  and  Khambala 
Hills,  which  were  supplied  from  4  to  5  hours  per  day 
only.  The  pressure  in  this  district  is  higher  (5.5  lbs. 
against  30  lbs.)  than  in  the  Vehar  district,  and  the 
damage  caused  to  mains,  services  and  fittings  by  re- 
charging is  proportionately  increased.  Much  incon- 
venience and  loss  has  been  caused  in  each  district  on  the 
occurrence  of  fire  from  the  delay  in  receiving  a  supply  of 
water  and  the  same  remark  applies  to  the  shipping  in  the 
different  docks. 

8.  If  from  the  quantities  of  water  supplied  as  stated 
?ibove  are  deducted  the  quantities  supplied  by  meter,  we 
arrive  at  the  quantity  supplied  for  domestic  purposes, 
road  watering,  and  waste.  The  average  quantities 
per  day  supplied  by  meters  in  the  three  districts  were, 
for  the  year  1885-86,  as  follow  : — 

Total.  Meter  Supplies.  Bnlance. 

]««.— Bhandarwada...  8,i'50,000  550,000  7,700,000 

Sjirf.— 24"  Vehar  Main  1,500,000  790,000  710,000 

3rrf.— Tulsi  ...  5,000,000  400,000  4,600,000 


Gallons  per  day    14,7.50,000  1,740,000  13,010,000 

From  these  figures  it  will  be  seen  that  the  quantity  of 
water  supplied  by  meter,  which  yields  half  the  total  reve- 
nue, is  a  very  small  proportion — one-eight — of  the  whole 
supply. 

(To  he  continued.) 


MYSORE   PROVINCE. 

(From  our  own  Correspondent.) 
From  a  professional  point  of  view  matters  in  the  province 
are  lookin;,'  brisk,  and  the  marked  progress  in  the  D.  P. 
Works  may  safely  be  placed  to  the  credit  of  Lieutenant-Colo- 
nel Bo  wen,  r.e.,  who  as  head  of  the  Department  appears 
to  be  the  right  man  in  the  right  place.  Recently  this  officer 
made  an  extended  tour  in  the  districts  and  brought  some  of 
the  sleepy  ones  to  task,  while  it  is  said  he  has  noted  a  hean 
of  things  that  have  got  to  be  done.  In  the  course  of  one 
inspection  Colonel  Bowen  noted  the  dilapidated  and  unsightly 
condition  of  a  large  number  of  tunnels  and  bridges  along  the 
various  roads  traversed  by  liim,  and  pointed  out  that  while 
the  whole  of  the  allotments  were  spent  on  the  efficient  main- 
tenance of  the  surface  of  roads  little  or  nothing  was  reserved 
for  masonry  repairs,  and  ordered  that  sucli  a  state  of  affairs 
must  be  remedied  V)y  setting  aside  a  small  portion  of  the  road 
"rant  for  repairing  and  making  good  the  parapets,  wings  and 
cornices  of  all  bridges  and  tunnels — to  take  effect  with  the 
official  year.  The  absence  of  stacked  metal  along  each  furlong 
of  road  for  petty  repairs  also  called  for  special  remark, 
and  all  Executive  Engineers  have  been  told  it  is  their 
duty  to  see  that  in  addition  to  the  stacks  of  metal 
collected  in  advance  for  special  recoats,  a  sufficiency 
of  material  is  stacked  all  along  the  roads  at  convenient 
intervals,  for  ordinary  maintenance  repairs  and  that  such 
stacks  should  he  replenished  as  they  became  exhausted. 
These  orders  come  just  in  time,  as  with  the  advent  of  the 
rains — about  May  or  June — fine  opportunities  will  be  afforded 
for  carrying  out  repairs  to  roads. 

In  the  D.  P.  W.  it  is  expected  that  Captain  0.  H.  M.  Ken- 
sington, RE,  on  return  from  furlough,  will  come  hack  to  this 
Province  to  serve  under  the  Mysore  Durbar ;  in  what  capacity 
it  is  not  understood,  for  though  Colonel  Bowen  was  brought 
in  only  on  the  departure  of  Captain  Kensington  on  leave,  last 
year,  yet  it  was  understood  that  the  former  officer  would   not 
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submit  to  any  temporary  arrangement  and  took  permanent 
charge  of  the  D.  P.  W.  under  the  Durbar,  while  the 
services  of  Captain  Kensington  were  transfored  to  tlie  Madras 
GoveriHuent.  It  is  also  said  that  Messrs.  McLauglilin,  c.e.,  and 
McHutchin,  C.K.,  are  about  to  leave  the  Service  here,  they  hav- 
ing been  transferred  to  the  British  Service  ;  l)oth  these  officers 
have  put  in  all  their  service  in  the  Mysore  Provinces — the  for- 
mer having;  joined  as  an  Apprentice  Engineer  from  Roorkee. 

A  block  of  offices  arealiout  being  constructed  at  Mysore  for 
the  Dewan,  and  competition  for  designs  was  invited  from 
among  the  members  of  the  D.  P.  W.  The  Committee 
awarded  the  prize  of  Rs.  500  to  Mr.  R.  Scaldwell,  Executive 
Engineer.  Palace  Division.  Thisothcer  met  with  a  very  severe 
accident  a  short  time  back,  being  thrown  by  his  horse  and  frac- 
turing his  skull  ia  the  fall,  but  he  is  out  of  danger  and  im- 
proving rapidly. 

The  8.  AJ.  Railway  is  about  to  start  work  on  the  exten- 
sion of  the  line,  through  the  province,  from  Gubbi  to  Hurry- 
har,  and  it  is  high  time  they  did.  The  Company  took  over  the 
State  lines  in  July  last,  and  had  all  the  surveys  and  working 
plans  given  to  them,  so  that  the  cause  of  delay  is  not  apparent. 
By  this  time  all  the  heavy  banks  and  cuttings  ought  to  have 
been  progressed  with,  while  material  for  bridsres  ought  to  be 
on  sites.  Ihe  great  bridge  on  this  extension  will  iie  the  one  over 
the  Tungabiidra  River,  which  forms  the  boundary  between  the 
Mvsore  country  and  the  Dharwar  district  of  the  Bombay 
Presidency.  Tlie>o  exists  a  splendid  masonry  arch  bridge  over 
this  river  built  by  the  Mysore  Government,  under  the  superin- 
tendence of  the  late  Lieutenant-Colonel  W.R  Johnston,  on  the 
high  road  passing  out  of  tlie  province  ;  but  though  this  bridge 
would  have  been  utilised  for  the  Railway  had  the  State  lines 
remained  in  the  hands  of  the  Durbar.  I  doubt  whether  the 
Mvsore  Government  will  allow  its  being  so  utilised  by  the 
S.'M.  Railway. 

It  is  sad  to  record  a  serious  accident  on  the  Mysore  State 
line  a  short  time  back  which  resulted  in  the  death  of  the 
driver  and  two  firemen,  but  it  is  something  to  add  that  it  is 
the  fii  f:l  accident  which  has  occurred  since  the  line  was  opened 
for  traffic,  about  6  years  ago.  This  says  a  good  deal  for  the 
responsible  officers,  and  it  was  with  much  regret  that  all 
saw  here,  a  most  unfounded  and  unprovoked  attack  in  the 
columns  of  a  Madras  paper  on  "Sir.  Molloy,  who  is  in  chari;e 
of  the  line  ;  thougli  the  amends  was  subsequently  made  by  the 
same  journal. 

The  increase  in  the  traffic  of  the  Mysore  lines  is  a  matter 
for  conc'iatulation.  For  the  past  year  traffic  has  steadily 
increased,  so  much  so  that  it  was  anticipated  there  would 
have  been  upwards  of  6  per  cent,  of  a  return  had  not  the 
accident  referred  to  above  caused  loss  by  damage  of  rollins; 
stock.  But  the  full  benefits  of  the  traffic  will  not  accrue  till 
the  Mysore  country  is  connected  by  the  through  line  with 
S.  M.  system  of  railways  in  the  Bombay  Presidency.  When 
this  is  accomplished  the  traffic  that  will  go  along  this  line — 
Bangalore  to  Poona,  via  Tumkur,  Hurryhar  and  Dharwar, — 
will,  no  doubt,  affect  the  returns  on  the  Bansalore  Branch 
of  the  JNIadras  Railway. 

After  a  good  deal  of  correspondence  and  agitation  the 
Madras  Railw.ay  people  have  grasped  the  fact  that  the  incon- 
veniences to  the  various  gold  mining  companies  at  work  on  the 
Kolar  gold  fields,  from  the  want  of  etKcient  and  sufficient 
transport  accommodation  at  the  Railway  stations  of  Kolar 
Road  a>>d  Kamasundra,  are  I'ased  upon  good  grounds.  One  has 
only  to  take  a  glance  at  the  confusion  evident  all  over  the 
Kolar  Road  station  to  note  that  the  arrangements  of  the 
Railway  are  such  that  would  not  be  tolerated  out  ot  India. 
The  trallic  in  goods  fi)r  the  gold  mines  is  .something  enormous 
and  Ix^yond  the  ordinary  goods  sheds  and  a  siding  of  rails  and 
a  lay  by  nothing  exists  to  fauiltate  uidoading  and  despatching. 
No  one  is  surprised  at  this  state  of  aflfairs,  for  it  is  a  notorious 
fact  that  the  Madras  Railway  does  .as  little  as  it  can  for  the 
convenience  of  the  public,  and  at  many  stations  corruption 
is  so  rampant  that  merchants  prefer  the  old  dak  road  and 
the     common  cart  to  transport  their  goods. 

The  M.  R.  bureax  are  now,  us  I  said,  making  great  improve- 
ments both  at  Kolar  Road  and  Kamasundra.  In  the 
opinion  of  those  best  able  to  judge  the  latter  station  is  the 
more  important  of  the  two — though  far  behind  Kolar  Road  at 
present — as  it  is  the  nearest  to  several  gold  mines,  and  when 
the  Mysore  D.  P.  \V.  constructs  the  road  in  contemplation 
from  Kamasundra  to  Ooregan  fields,  then  the  most  of  tlie 
traffic  to  the  mines  will  move  via  Kamasundra. 

April  22,  1887. 


NOTES  FROM  HOME. 

(fiy  our  own  (^arres/ioniJenf.) 

After  an  inquiry  of  five  days  a  Select  Committee  of  the 
House  of  Commons  have  passed  the  Bill  promoted  by  the  City 
of  London  and  Southwark  Subway  Company  for  an  extension  of 
their  authorized  line  from  the  Elephant  and  Castle  through  Ken- 
nington  under  Clapham  Road  to  the  Swan  at  Stockwell,  The 
estimated  cost  of  construction  will  be  about  X200,000  per  mile. 

The  Ambleside  Railway  Bill  has  been  thrown  out  ;  the 
financial  prospects  of  the  undertaking  having,  it  is  understood, 
principally  weighed  in  this  decision  of  the  Committee.  The 
sacredness  of  the  Lake  District  will  thus,  at  least  for  a  time, 
be  left  unmolested  by  the  invasion  of  the  locomotive. 

Another  attempt  is  to  be  made  to  raise  the  six  millions 
necessary  for  the  construction  of  the  Manchester  Ship  Canal 
by  first  appealing  to  the  districts  concerned,  and,  it  is  hoped, 
by  this  means  to  raise  one  half  of  the  required  capital.  Lon- 
don financiers  are  not  over-sanguine  of  the  result,  and  the 
success  will  greatly  depend  upon  how  the  scheme  is  support- 
ed by  the  appeal  to  those  who  will  reap  the  immediate  bene- 
fit. Unless  the  money  is  raised  before  Gth  August  next  the 
powers  to  construct  the  canal  will  lapse. 

The  North  Eastern  Railway  have  recently  comoleted  an 
examination  of  the  vision  of  its  drivers  on  its  northern  divi- 
sion, and  out  of  nearly  a  thousand  only  about  a  dozen  were 
found  to  have  more  or  less  defective  sisht,  .and  they  have 
accordingly  been  suspended.  The  tests  applied  and  the  wadiis 
operandi  of  the  examination  do  not  transpire. 

A  paper  on  the  Railways  and  the  Development  of  I)idia  was 
recently  read  before  the  East  India  Association  by  Mr.  J.  S. 
Jeans  in  the  presence  of  Lord  Granville  and  many  gentlemen 
connected  with  our  Indian  administration.  The  author  com- 
pared railway  enterprise  in  other  dependencies  of  the  British 
Empire  with  that  of  India,  where  it  is  shackled  witli  tho  sane 
tion  of  Downing  Street.  The  influence  of  railways  in  saving  the 
inhabitants  of  India  from  risks  of  famine  was  considered,  and 
the  author  dealt  with  the  benefits  to  the  industries  of  India.is  re- 
sulting from  the  development  of  rail  ways  and  pointed  to  the  neces- 
sity, not  only  of  building  new  railways,  but  of  aftbrding  better 
facilities  and  lower  freights  on  the  railways  already  in  existence. 

Scientific  Iron-founding  is  the  title  of  a  practical  paper  read 
before  the  South  Staifordshire  Institution  at  their  last  meet 
ing.  In  this  paper  special  reference  is  made  to  chemical  com- 
position and  mechanical  testing.  On  the  subject  of  founding 
I  would  draw  the  attention  of  your  readers  to  a  valuable  series 
of  articles,  which,  with  the  accompanying  illustrations  on  pipe- 
founding,  is  give;i  in  this  and  previous  weeks'  "  Industries." 

The  struggle  between  guns  and  defences  still  goes  on.  Major 
Schumanhas  invented  a  systemof  disappearing  turrets,  and  this 
has  been  improved  upon  by  Major  Mongin,  who  devises  a  mush- 
room-shaped dome,  which  its  immunity  from  damage  enables  to 
be  constructed  of  thin  defensive  armour.  This  turret  is  caused  to 
disappear  by  suitable  hydraulic  appliances,  and  it  would,  there- 
fore, be  exposed  to  the  fire  r.f  the  enemy  only  at  short  intervals 
of  time.  The  weakness  o*^  this  invention  appears  to  he  in  its 
being  a  very  complicated  and  delicate  piece  of  mechanism.  But 
these  improvempnts  serve  to  point  out  more  and  more  that 
warfare  for  the  future  becomes  the  business  of  the  jengineer 
quite  as   much  as  that  of  the  soldier  or  the  sailor. 

By  means  of  the  use  of  turn  screws,  a  torpedo  boat  lately 
built  by  Messrs  Yarrow  and  Co.,  of  Poplar,  for  the  Italian 
Government,  has  at  her  trial  trip  attained  a  speed  of  27 
knots  an  hour  or  a  mean  of  25  knots  or  28  miles  per  hour, 
and  is  therefore  the  fastest  boat  in  the  world. 

For  the  last  two  weeks  the  House  of  Lords'  Committee  has 
been  occupied  in  considering  two  Bills  respecting  the  water- 
supply,  which  has  attracted  the  <rreatest  amount  of  interest 
among  engineers,  scientific  experts  and  JIunicipal  authorities. 
One  of  these  Bills  is  promoted  by  the  existing  Company,  and 
the  other  by  the  Corporation.  The  existing  Company  owino- 
to  the  non-ieaiization  of  the  expected  increase  of  population, 
seeks  authority  to  continue  a  certain  increase  of  rates 
authorized  in  18G4  for  2.3  years  to  construct  additional  works 
and  raise  £Uil>,000  for  the  purpose.  The  object  of  the 
Corporation  is  to  compulsorily  purchase  the  Company'.^  under- 
taking. A  very  spirited  contest  has  been  gniuL'  on,  in  which 
Mr.  Hawksley  and  other  prominent  Civil  Engineers  have 
given  important  and  interesting  evidence. 

The  last  ordinary  meeting  of  tho  Institution  was  occupied 
in  the  discussion  of  Colonel  E.  Maitland's  paper  on  ''The 
Treatment  of  (!un-steel"  and  which  stands  further  adjourned 
to  the  next  meeting. 
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PUBLIU  WORKS  DEPARTIMENT. 
Bombay,  April  28,  1887. 
Mr.   Vishnu   Vithal   Gole.  l.c.e  ,  ia   appointed  Assistant  Ensfi- 
neer,  .'Jnl  <jra<ie,  with  effect  from  the  31st  March  18S7,    ou    which 
date  he  completed  one  yenr's  probation  as  apprentice. 

Madras,  April  26,  1887, 
The  following  appointment  is  made  : — 

Colonel  H.  Smalley,  n.K,  Executive  Engineer,  1st  grade,  to 
hold  charge  of  the  Chinglepnt  Division  in  addition  to  the  North 
Arcot  Division,  during  the  absence  on  privilege  leave  of  Captain 
L.  Langley,  R.K. 

The  finilowing  transfers  are  ordered  :  — 

Mr.  A.M.  Hayes,  Executive  Engineer,  4th  grade,  temporary 
rank,  from  the  VI.  Circle,  Tinuevelly  Division,  to  the  V.  Circle, 
Chinglepnt  Division,  for  charge  of  No.  II.  Party,  Tank  Main- 
tenance Scheme.     To  join  on  return  from  leave. 

Rai  Bahadur  S.  Gopala  Krishna  Aiyar,  n.c.E.,  Assi.stant  En- 
uineer,  1st  grade,  from  the  VI.  Circle,  Madura  Division,  to  the 
III.  Circle,  Kurnool  Division.   To  join  at  the  public  expense. 

Mr.  W.  C.  DeMorgan,  Executive  Engineer,  3rd  grade,  from  the 

II.  Circle,  Kistna  Eastern  Division,  to  the  I.    Circle,  for   charge  of 
the  (?odavari  Western  Division.     To  join  at  the  public  expense. 

The  following  postings  are  ordered  : — 

Rai  Bihadur  S.  SiibUarayacIiariyar,  b.c.e..  Executive  Engineer, 
4th  grade,  to  the  IV.  Circle,  Coimbatore  Division,  for  charge  of 
No.  IV.  Party.  Tank  Maintenance  .Scheme.  To  join  on  relief 
by  Captain  O.  V.  Boddy,  r.k. 

Mr.  C.   H.    T.    Norfor.   Executive  Engineer,   3rd  grade,   to  the 

III.  Circle,  Kuj-nool  Divi:iion,  for  charge  of  No.  III.   Party,  Tank 
Maintenance  Scheme.  To  join  on  return  fi'om  furlough. 

Mr.    J.     M.    Bell,   Executive   Engineer,   2nd  grade,  to  the    VI. 
Circle,  Madura  Division,  for  charge  of  No.  I.   Party,  Tank  Main- 
tenance Scheme.     To  join  on  return  from  furlough. 
The  following  promotions  are  made  : — 

Mr.  .T.  .r.  Whitelev,  Assistant  Engineer,  Isfc  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
8th  February  1887. 

Mr.  ,T.  H.  Me<lIicott,  Assistant  Engineer,  1st  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect,  from 
30th  March  1887. 

Rai  Bahadur  S.  Gopala  Krishna  Aij-ar,  b.c.e.,  As.sistant  Kn- 
^neer,  I^Jt  grade,  to  be  Executive  Engineer,  4th  grade,  temporary 
rank,  with  effect  from  Ist  April  1887. 

Mr.  A.  T.  Maek»nzie,  Assistant  Engineer,  1st  giade.  to  be 
Executive  Engineer,  4fh  grade,  temporary  rank,  with  effect  from 
Ist  February  1887. 

N.-W.  P  and  Oudh,  April  30,  1887. 
Buildvifis  and  Ruads  Branch. 

With  reference  to  Notification,  dated  19tli  October  1^80.  Mr. 
.1.  Adam,  Assistant  Engineer,  2nil  grade,  joined  the  Ktimaiin 
Oivisioi',  Provincial  Works,  on  the  afternoon  of  18th  Marcli, 
and  with  reference  to  Government  of  India,  Public  Works  Depart- 
ment N'tification,  dated  17th  idem,  transferrintr  him  to  State 
Railwavs,  he  was  relieved  of  his  duties  in  the.se  Provinces  ori  the 
forenoon  of  the  17th  April. 

Irrigation  Branch. 

With  reference  to  Notification  d:ited  I9tli  April  1887,  repo.sting 
him  to  thf  2nd  CSrcle  Ii  rigation  Works,  Mr.  E.  W.  S.  Douglas, 
Executive  Enuineer,  3ril  grade,  is  posted  to  the  Cawnpore  Divi- 
.•iion.  Lower  Ganges  Canal. 

With  reference  to  Government  of  India,  Public  Works  Depart- 
ment. Notification  dated  23rd  April  1887,  placing  his  services 
at  the  disposal  of  the  Home  Department,  for  employment  on  pro- 
bation in  Burmah,  Mr.  S.  P.  H.Dyson.  Assistant  Engineer,  1st 
trade,  sub.  pro  tern.,  was  relieved  of  Ids  duties  in  these  Provinces 
on  the  afternoon  of  the  .Ith  Aprit  1887. 

His  Honor  the  Lieutenant-Governor,  North-Western  Provinces, 
and  Chief  Commissioner  of  (Judh,  is  pleased  to  order  the  following 
promotions,  with  effect  fiom  the  date^i  specified  : — 

Mr.  A.M.  Fagan,  Assistant  Engineer,  Ist  grade,  to  be  Executive 
Enf'ineer,  4th  grade,  tempirary  rank,  from  6th  March  1887  rice 
Babu  .Togindro  Nath  Mukerjee  on  furlough. 

Mr.  W  B.  Gordon,  Assistant  Engineer,  1st  grade,  to  bo  Execu- 
tive Em'ineer,  4th  grade,  temporary  rank,  from  9th  March  1887, 
vice  Major  Corbett,  r,e.,  promoted  to  temporary  Superintending 
Engineer. 

The  temporary  promotion  of  Mr.  A.  M.  Fagan  to  Executive 
Enfineer.  4tii  grade,  from  9th  March  1887,  notified  on  18th 
idem  1R87.  is  cancelled. 

Mr.  a.  T.  Oliver,  Assistant  Engineer,  1st    grade,    is    transferred 
from  the  (Cawnpore  to  the  Narora  Division,  Lower  Ganges  Canal. 
India,  April  30,  1887. 

Mr  B,  B,  Buckley,  Executive  Engineer,  1st  grade,  Bengal,  is 
nppointpd  Under-Secretary  to  the  Government  of  India  in  the 
Public  Works  Depaitmeut,  vice  Major  G.  F.  L.  Marshall,  n.K. 

The  undermentioned  passed  students  of  the  Tliomasou  College 
.•ire  a!>r>fiinted  to  the  Public  Woiks  Department  as  Apprentice 
Engineers  and  posted  as  specified  below  :— 

N(yrth-  Western  Provinces  and  Oudh. — Baboo  Cliandu  Lall. 


i'Hi(/ff/).— Mr.  F.  W.  Sclionemaiin  and  Mr.  E.  E.  Taylor. 

St.((tti  /{uilir  'i/s  : — Baboo  Bliupat  Rai. 

AVilli  reference  to  Public  Works  Department  Notification  of 
this  date,  Baboo  Bliupat  R:ii,  Apprentice  Engineer,  is  posted  to 
the  Estalilishment  under  the  Director-General  of  Railways. 

The  Governor-General  in  ('ouncil  is  pleased  to  order  the  follow- 
ing appointments  :  — 

Colonel  R.  C.  B.  Pemberton,  U.K.,  Director-General  of  Railw.iys 
and  Deputy  Secretary  to  the  Government  of  India,  Public  Works 
Department,  to  be  Secretary  to  the  Government  of  India  in  the 
Public  Works  Department,  vice  Major-General  H,  F.  Hancock, 
R.E.,  deceased. 

Lieutenant-Colonel  L.  Conway-Gordon,  k.e.,  c.i  e.,  Director, 
North-Westerii  Railway,  to  be  Director-General  of  Riiilways  and 
Depnty  Secretary  to  the  Government  of  India  in  the  Public  Works 
Department,  rice  Colonel  R.  C.  B.  Pemberton,  u.e. 

The  services  of  the  undermentioned  officers  are  placed  at  the 
disposal  of  the  Government  of  Madras  for  employment  on  the 
South  Indian  Railway  : — • 

Mr.  W.  G.  Gilchrist,  Executive  Engineer,  2nd  grade,  .State 
Railwavs. 

Mr.  F.  G.  Brook-Fox,  Executive  Engineer,  3rd  grade,  Burmah. 

Mr  W.  Drew,  Assistant  Engineer,  1st  gi-ade,  State  Railways. 

The  Governor-General  in  Council  is  pleased  to  order  the  following 
promotions  and  reversions  of  Execvitive  and  Assistant  Engineers 
attached  to  the  several  Local  Administrations,  with  effect  from 
the  dates  specified  : — 

A.  Leventhorpe,  Assistant  Ennineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  with  effect  from  21st 
September  1886^ 

W.  G.  Newton,  Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  to 
be  Executive  Engineer,  3rd  grade,  permanent  rank,  with  effect  from 
U^h  October  1886. 

F.  Sharp,  Executive  Engineer,  4th  grade,  to  be  Executive  Engi- 
neer, 3rd  grade,  sid).  pro  tciii.,  with  effect  from  14th;Ootober  1886. 

C.  F.  Gilbert.,  Execntive  Engineor,  4th  grade,  sub.  joA)  ^em  ,  to 
be  Executive  Engineer,  4th  grade,  permanent  rank,  with  effect 
from  14th    October  1886. 

.T.  Wallace,  Executive  Engineer,  4tli  grade,  temporary  rank,  to 
be  Execntive  Engineer,  4th  grade,  sub.  pro  tern.,  with  effect  from 
14t.li  October  1886. 

Borah  Bolinarayan,  Assistant  Engineer,  1st  grade,  to  be  Execu- 
tive Engineer,  4t:h  grade,  temporary  rank,  with  effect  from 
14th  October  1886. 

L.  A.  Light,  Brijmolian  Lall,  Rai  Saheb,  Lieutenant  W.  R.  Mor- 
ton, R.K..  Assistant  Engineer.s,  2nd  grade,  to  be  Assistant  Engineers, 
1st  grade,  nermament  rank,  with  effect  from  14th  October   18S6. 

Borah  Bolinarayan,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect  from  30th 
October  1886. 

BholanatU  Dass,  Rai  Bahadur,  Execntive  Engineer,  1st  grade, 
sub.  pro  tern.,  to  be  Executive  Engineer,  1st  grade,  peinianent 
rank,  with  effect  from  3nth  October  1886. 

C.  E.  Gael,  Executive  Engineer,  2nd  grade,  to  be  Executive 
Engineer,  1st  gr.ade,  sub.  pro  tern.,  with  effect  from  30th  Oc- 
tober 1886. 

R.  E.  Nelson,  Executive  Engineer,  2nd  gnade,  sub.  pro  tern.,  to  be 
Executive  Engineer,  2nd  grade,  permanent  rank,  with  effect  from 
30t.h  October  1886. 

O.  S.  T.  Harris,  Executive  Engineer,  3rd  grade,  to  be  Executive 
Engineer,  2nd  grade,  sub.  pro  tern.,  with  effect  from  30th  October 
1886. 

Captain  J.  C.  Addison,  RE.,  Executive  Engineer,  3id  grade,  to 
be  Executive  Enaineer,  2nd  grade,  sub.  pro  tern.,  witli  effect  from 
301  h  October  1886. 

J.  Wallace,  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  to  be 
Executive  Engineer,  4th  grade,  temporary  rank,  with  effect  from 
31st  October  1886. 

A.  Leventhorpe,  Executive  Engineer,  4tli  grade,  teni|)orary 
rank,  to  be  As.sistant  Engineer,  1st  grade,  with  effect  f'om  31st 
Octf.ber  1 886. 

W.  Algie,  Executive  Engineer,  3rd  grade,  sub. /)/-o  i'ei/i.,  to  be 
Executive  Engineer,  3rd  grade,  permanent  rank,  with  effect  from 
5th  November  1886. 

C.  C.  B.  Knapp,  Executive  Engineer.  4th  grade,  to  be  Rxeeutive 
Engineer,  3i<l  grade,  sub.  pro  tern.,  with  effect  from  5th  November 
1886. 

J.  G.  Wyatt.  Executive  Engineer,  4th  grade,  sub.  pro  tetn.,  to  be 
Executive  Engineer,  4th  grade,  permanent  rank,  with  effect  from 
5th  November  1886. 

.T.  Wallace,  Executive  Engineer,  4th  grade,  temporary  i-ank, 
to  be  Executive  Engineer,  4th  gr,ade,'sub.  pro  tern.,  with  effect  from 
5th  November  1886. 

A.  Leventhorpe,  Assi.stant  Engineer,  1st  grade,  to  be  Execntive 
Engineer,  4th  grade,  temporary.*  rank,  «ith  effect  from  5th 
November  1886. 

.\.  Leventhorpe,  Executive  Engineer, 
rank,  to  Ije  Assistant  Engineer,  1st  graile, 
November  1886. 

E.  J.  Rumsby,  Executive  Engineer,  3rd  grade,  sub.  pro  tern.,  to 
be  Executive  Engineer,  3rd  grade,  permanent  rank,  with  effect  from 
16tli    November  1886. 

T.  H.  .Jewett,  Executive  Engineer,  4th  grade,  to  be  Executive  Engi- 
neer, 3rd  grade,  sub.  pro  tcm.,  with  effect  from  16th  November  1886. 


4th    grade,    terojiorary 
with    effect   from   12th 
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G.  G.  White.  Executive  Engineer,  4th  !;Ta.de,  swh.  pro  tern., 
to  be  Executive  EiiKineer.  4th  trrade,  permanent  rank,  with  effect 
from  1 6th  November.  1886. 

E.  M.  Sage,  Assistant  Engineer,  1st  arade,  to  be  Executive  Engi- 
neer, 4tli  rriade,  sub.  pro  iem.,  with  effect  from  16th  November  188G. 

A.  Leventliorpe,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  witli  effect  from  16th  Novem- 
ber 1886. 

A.  Leventliorpe,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect  from  17th 
November  1886. 

J.  N.  D.  La  Touche,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  with  effect  from  17th 
November  1886. 

I.  Donnan,  Executive  Engineer,  4th  grade,  temporary  rank,  to  be 
Assistant  Engineer,  1st  <.'r,uie,  with  effect  from  20tli  Decomber 
1886. 

Director-  Gene'  al  of  Railways. 

Lala  Babu  Mai,  Executive  Engineer,  4th  grade,  temporary  rank, 
is  transferred,  in  the  interests  of  the  public  service,  from  the  Sind- 
Sagar  State  R:iilway  to  Toungoo-Mandalay  Extension  of  the 
Burmah  State  Railway. 

With  reference  to  Public  Works  Department  Notification,  dat<^d 
7th  April  1887.  Lieutenant  W.  J.  Bvthell,  r.e.,  Assistant  En- 
jrineer  2nd  grade,  is  posted  to  the  Sind-Pishin  State  Railway, 
Northern  Section. 

Mr.  G.  P.  Rose,  Executive  Engineer,  4th  grade,  temporary  rank, 
is  granted  furlough  for  sii.  months  with  the  usual  subsidiary  leave 
with  effect  from  the  15th  April  1887,  or  such  subsequent  date  as 
he  may  be  permitted  to  avail  himself  of  the  same. 

Militay   Works  Department. 

The  following  promotions  and  reversions  are  made  in  the 
Engineer  Establishment  of  the  Military  Works  Department, 
with  effect  from  the  dates  specified  : — 

Lieutenant  F.  H.  Kelly,  r.e..  Assistant  Engineer,  1st  grade, 
to  be  Executive  Engineer,  4th  grade,  temporary  rank  with  effect 
from  1st  October  1886. 

Lieutenant  J.  E.  Dickie,  re..  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  1st  grade,  with 
effect  from  5th  October  1886. 

Lieutenant  H.  Mulialy,  r.e..  Assistant  Engineer,  1st  grade, 
to  be  Executive  Ensineer,  4th  grade,  temporary  rank,  with  effect 
from  5th  October  1886. 

Lieutenant  F.  H.  Kelly,  r.k.,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  1st  grade,  with 
effect  from  7th  October  188''. 

Lieutenaiit  J.  Stewart,  R.E.,  Assistant  Engineer,  2nd  grade, 
to  be  Assistant  Engineer,  1st  grade,  permanent  rank,  with  effect 
from  nth  October  1886. 

Lieutenant  R.  T.  Laurence,  R.B.,  Assistant  Engineer,  2nd 
grade,  sub.  pro.  tem.  to  be  Assistant  Engineer,  2ad  grade,  perman- 
ent rank,  with  effect  from  11th  October  1886. 

Captain  G.  M.  Porter,  r.e.,  Executive  Engineer,  4th  grade,  sub. 
pro.  tem.  to  be  Executive  Engineer,  3rd  grade,  sub.  pro.  tem.,  with 
effect  from  Ist  November  1886. 

Captain  F.  Peel,  R.  e..  Executive  Engineer,  4th  grade  tempor 
ary  rank,  to  be  Executive  Engineer,  4th  grade,  sub  pro.  tem.,  with 
effect  from  1st  November  1886, 

Lieutenant  F.  H.  Kelly,  r.e.,  Assistant  Engineer,  1st  grade, 
to  be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  1st  November  1886, 

Lieutenant  J.  M.  Waile.  r.e..  Assistant  Engineer,  2nd  grade, 
to  be  Assistant  Engineer,  1st  grade,  sub.  pro.  tem.  with  effect  from 
1st  Novem1)er  1886. 

Lieutenant    F.  H.  Kelly,  r.e..  Executive  Engineer,    4th   grade. 


temporary  rank,  to  revert  to  Assistant  Engineer,  Ist  grade,  with 
effect  from  8th  November  1886. 

Lieutenant  H.  Mulialy,  RE.,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  Assistant  Engineer,  1st  grade,  with 
effect  from  24th  November  1886. 

Lieutenant  H.  Mulialy,  he.,  .Assistant  Engineer,  1st  grade,  to 
be  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  7th  December  1886. 

Lieutenant  H.  Mu!laly,  R.B.,  Executive  Engineer,  4th  grade, 
temporary  rank,  to  revert  to  A.isistant  Engineer,  1st  grade,  with 
effect  from  14tli  December  1886. 

Captain  H  H  Hart,  re.,  Executive  Engineer,  4th  grade, 
siipi>rnumerary,  to  be  Executive  Engineer,  3rd  grade,  permanent 
rank,  with  effect  from  13th  December  1886. 

Lieutenant  J.  M.  Wade.  B  b..  Assistant  Engineer,  1st  grade,  sub. 
p-^o.  tem.,  to  be  Assistant  Engineer,  ist  grade,  permanent  rank,  with 
effect  from  7th  January  1887. 

Lieutenant  T.  F.  B.  Renny-Tailyour,  R.B.,  Assistant  Engineer, 
2nd  grade,  to  be  Assistant  Engineer,  1st  grade,  sub.  pro.  tem.,  with 
effect  from  7th  January  1887. 

Lieutenant  H.  Mulialy,  r.e..  Assistant  Engineer,  1st  grade, 
to  be  Executive  Engineer,  4tli  grade,  temporary  rank,  with  effect 
from  20th  February  1887. 

Bupmah,  April  23, 1887. 

Mr.  A.  desA.  deCrettes.  Executive  Enaiueer,  2nd  grade, 
reported  his  return  from  furlough  on  the  forenoon  of  this  date 
and  is  posted  to  the  charge  of  the  Henzada  division. 

With  reference  to  Burnuih  Gazette  Notification  No.  56,  dated 
the  12th  April  1887,  Mr.  M.  Birkbeck,  Executive  Engineer,  2nd 
grade,  is  granted  15  days'  subsidiary  leave  from  the  date  on 
which  he  is  relieved  of  charge  of  the  Henzada  division. 

Burmah   State  Railway. 
Mr.    A.   J.   Oldham,    Executive    Engineer,  2nd  grade,  reported 
his   return   from    the   privilege  leave  granted  to  him  in    this  office 
Notification,  Toungoo-Mandalay  Extension,  dated  the  23rd  ultimo, 
on  the  forenoon  of  the  18th  instant. 

Punjab,  April  21,  1884. 

Mr.  J.  Brabson  is  appointed  to  officiate  as  Assistant  Secretary 
to  Government,  Punjab,  in  the  Public  Works  Department. 

Irrigation  Brunch. 

Mr.  H.  v.  S.  Baker,  Executive  Engineer,  3rd  grade,  to  the 
2nd  Division,  Bari  Doi^b  Canal,  which  he  joined  on  the  25th 
March  1887. 

Mr.  R.  D.  Bayley,  Executive  Engineer,  Ist  grade,  Dera  Ghazi 
Khan  Division,  Indus  Canals,  is  allowed  fnrlouah  for  12  months. 

Central  Provinces,  April  30,  1887. 

Rao  Sahib  Ishwari  Prasad,  n.  a,,  Assistant  Engineer,  :!rd 
grade,  is  transferred  from  the  Eastern  to  the  Nagpur  Division. 

Mr.  C.  O.  Leefe,  Executive  Engineer,  4th  grade,  on  being 
relieved  of  the  charge  of  the  Hoshangabad  Division,  is  attached 
to  the  Nagpur  Division. 

With  reference  to  Notification  dated  28th  current,  Rao  Sahib 
Ishwari  Prasad,  B.A.,  Assistant  Engineer,  reported  his  arrival  at 
Nagpur  on  forenoon  of  the  27tli  idem. 

Bengal,  May  4,  1887. 

Estahlishment. 
Mr.    C.    P.    Warde,  Assistant  Engineer,  Hazaribagh  Division,  is 
transferred  as  a  temporary  measure  to  the  Balasore  Division. 

Establishmen  t — Ra  ilviay. 
Mr.  J.  C.    Mills,   Assistant   Engineer,   1st  grade,  Assam-Behar 
State  Railway,  passed   the   Departmental   Standard   Examination 
in  Hindustani  on  the  26th  April   1887. 


Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 

New  and  SKCONn-HAND 

ENGINEERING  AND  SCIENTIFIC  BOOKS 

In  sfejck  or  procured  at  lowe.st  terms. 
Agent  for  the  Sale  of 
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NB"W  BOOKS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.E.,  lat>-  Executive  Engineer., 
P.W.D.,  Pimjab,  Fellow  of  the  Puujan  Uni- 
versity. 

Specifications  op  Works,  with  a  few  Useful 
Rules,  Formulas,  and  Tables,  Illnstrated  with 
Examples.   Rs.   1-0-0. 

USKKDI.  ItOLKS  AND  Tables  relating  to  Mea- 
surement of  Timber,  Illustrated  with  Practical 
Examplee,  Second  edition,  revised  and  im- 
proved.    Us.  2-8-0. 

•.•Those  Tables  give  at  sight  the  cubic  and  super- 
ficial contents  of  Timbers,  They  are  designed'  for 
the  use  of  Engineers,  Overseers,  Contractors,  and 
others. 

The  NEW  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 

(25th     thousand,    1886,)     revised 
and  enlarged  ;  866  pages,  morocco 


S5-00 

Prices   and   descriptions    of   manufac- 
tured   articles,    etc.,     revised     to 
date. 
RAILROAD    CURVE.^S.      Twelfth   re- 

vised  edition.     1886.     Limpcalf  ..      2'50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2'00 

John   Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  ORDINARY 

IKON    HIGHWAY   BRIDGES. 

Illustrated  by  Numerous  Engravings  and  7  Folding 
rlatcs.  Showing  Bridges  Actually  Constructed  and 
giving  their  Dimen.sions  ;  also  containing  42  T.ables. 
By  J.  A.  L.  WADDF.LL,  C.E.,  B.A.Sc,  Ma.B., 
Late  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  American 
Society  of  Civil  Engineers.    Price,  £1-00. 

JOHN    WILEY     AND   SONS,    15,    Astor  Place 
New  York 


The  engineering  &  MINING  JOURNAL. 

bCBscKUTKiN  Pkick,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
S.')  =  20«.  =Rs.  14  per  annum.  All  payments 
must  be  made  in  .advance. 

T'he  Scientific  Publishing  Co., 

-'-      27,  PARK  PLACE,  NEW  YORK, 

^Agents  for  Indian.  Emiineerinq. 

PATENT  pOCklT^LIDE   rules: 

For  Engineering:  Calculations, 

For  giving  at  sight  results  ivhich  would  other^vise 
be  only  obtained  by  working  tedious  vtathematical 
formuliE. 

Designed  and  patented  by  LALA  GANGA  RAM, 
A.  M.  I.  C.  E,  M.  L  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
^  ^No.  \.  -For  Scantlings  of  Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trussus,   Ap- 
plicable to  all  forms  and   Spans.     Price 
Re.    ■ .  . .  . .  10 

No.  2.— For  TluckBcss  of  Uetaiuintf  Walls  (level 
topped  and  snrcharB;ed).  all  shapes  and 
heights,  under  all  possible  conditiona. 
Price  Rs.  . .  , .  ,6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Ben-iing  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS. 
Bars  rcq\iiring  counter-bracing  deter- 
—  V.  mined  at  sight.     Price  Rs.  ,.  -2 

FULL  SET  FOR  Rs.  24. 
Illustrated   Pamphlet   of  Instructions,     shewing 
several  examples   worked   out,  accompany  each  in- 
strument.    Pamphlet  separate,  8  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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CIVIL  *  MECHANICAL  ENGINEERS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

Have  Wood  Wobkino  Machinkry 

Now  on  view  at  No.  1,  Hastiugs'  Street 

By  J.  McDOWALL  AND  SONS. 

Power  Morticiso  and  Borinq  Machines  — 
To  wiok  Timber,  1 1"  deep  and  cut  Mortices 
up  to  1." 

COMBISKD    PlANINO  it  MonLDINO  MACHINES 

To  operate  upon  four  sides  at  ouce  of  boards 
np  to  12"  by  4." 

Tesoniso  Machines  for  Joiners  and 
Cabinet  Maker?. 

48"  Endless  Band  Sawing  Machines  — To 
cut  24'  in  depth. 

80"  Endle-w  Baud  Sawing  Machines— To 
cut  14" in  depth. 

Saw  SpiSDt.E8— For  24,"  36"  and  48"  Cir- 
cular  Saws. 

Saw  SHABPKSiNa  Machines — For  frame  and 
Circular  Saws. 

BY  RUSTON  PROCTOR  &  Co. 

Sklf-Acting  Cibcdlab  Saw  Benches— 
Complete  with  rails  and  carriages,  and  caJiy- 
inc  42"  Saw. 

Cibcclar  Saw  Benches — Carrying  36"  Saw. 

Also  a  large  assortment  of  Baud,  Circular 
and  Hand  Saws,  by  best  English  makers,  iu 
stock. 


R 


OBSON   AND 


G9^ 


ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  &  GENERAL  CONTRACTORS. 


RAILWAY  AND  TRAMWAY 
CARRIAGE    AND     WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRICK 
MANUFACTURERS. 


1£A70   ROAD,  LASORE. 
^he  Machine  Exchange  Co., 

27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machinery  &  Plant  at  Makers'  Prices. 

Factories  of  all  kinds  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
•J9  &  30,  CLIVK  STREET. 

Importers  of 

Metals,  Hardware,  Paints,  Oils,  Varui.slie.s, 
Portland  Cemeut.  Fire  Clay,  Asphalte, 
Engineers',  Smiths'  and  Carpenters'  tools 
aud  Rolled  Iron  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks,  Teak  dnors 
and  windows  made  to  order. 

Avery's  Miniature 

WeigluTig  Platform  Machines  for  Count- 
ers, from  ioz.  to  2501b8. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

."i  miles   from   Assensole,  E.    I.  Railway, 
connected  by  a  Steam  Tram  Line. 

Managing  Proprietor, — 

PURNA   CHUNDER  DAW. 
General  Manager, — 

G.  STUART  GARDINER. 

THOMSON  &  MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

■QPWARDS    of     200     De- 
])6ts  ill    Bengal,    N.-W, 
P.,  Oudh,  Panjab,    and    Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rjHOMSON    &  jj^YLNE, 

BEHEKA,  E.  L  R.; 
6,  Commercial  Buildings,  CaLcnTTA  ; 
or,  MoBi  Gate,  Delhi. 


N. 


Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

THB  HiOH  Codrt,  and  Secretary  of  various 
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We  have  to  state,  in  reply  to  various  inquiries,  that  the  ac- 
count of  the  Auriferous  Tracts  of  Mysore  in  these  pages  is  the 
most  recent  and  reliable  extant. 
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HIGHER  APPOINTMENTS  IN  THE  PUBLIC 
WORKS  DEPARTMENT. 

The  Englishman  in  a  recent  issue,  Monday,  May  9th, 
contained  a  leader  on  the  above  subject.  The  article  in 
question,  however,  states  the  case  so  unjustly  to  the  Civil 
Engineers  of  the  Department,  that  we  cannot  refrain  from 
taking  up  the  cudgels  on  their  behalf,  notwithstanding 
the  fact  that  we  have  so  frequently  alluded  in  our  recent 
numbers  to  the  unfairness  with  which  they,  as  a  body, 
have  been  treated. 

The  Englishman  commences  its  article  by  saying  "  the 
recent  appointments  to  the  senior  posts  in  the  P.  W.  D. 
have  called  forth  certain  not  very  intelligent  criticisms 
on  the  alleged  partiality  of  the  Government  in  selecting 
Royal  Engineer  officers"  for  the  same.  The  only  paper 
which  we  know  of  to  have  indulged  in  such  criticism  is  the 
Civil  (tnd  Military/  Gazette,  and  we  are  quite  certain  that 
the  general  feeling  of  the  J^epartment  is  in  favor  of  the 
recent  appointments  alluded  to  by  the  Calcutta  paper. 
These  are,  we  presume,  the  appointments  of  Colonel  Pem- 
berton,  R.E.,  to  be  Secretary  to  the  Government  of  India, 
and  of  Colonel  Conway  Gordon,  r.e.,  to  be  Director-General 
of  Railways.  The  former  is  generally  approved  on  ac- 
count of  Colonel  Pemberton's  fitness  and  seniority  in  the 
service,  but  it  must  be  admitted,  that  this  is  accentuated 
by  the  feelinj;  of  dismay,  which  arose  at  the  time  when  it 
was  generally  feared  that  Colonel  Filgate  was  to  be  the 
future  head  of  the  Department.  This  feeling  at  the  time 
found  expression,  and  in  many  cases  forcible  expression,  in 
every  paper  of  note  in  India  ;  and  it  is  quite  a  fact,  that 
Colonel  Pemberton's  appointment  was  received  with 
general  satisfaction  and  a  sense  of  relief.  Colonel  Conway 
Gordon's  reputation  for  ability  is  so  high,  that  any  re- 
mark from  us  on  the  subject  is  uncalled  for  ;  and  although 
many  Civil  Engineers  would  have  been  glad  to  see  Mr. 
O'Callaghan  Director- General  of  Railways,  few  of  them 
will  be  heard  cavilling  at  Colonel  Gordon's  appointment, 
inasmuch  as  the  latter  is  the  senior  officer  of  the  two, 
and  thoroughly  qualified  for  the  post. 

It  would,  however,  be  ridiculous  to  say  that  the  Civil 
Engineers  of  the  Department  have  no  grievance  or  cause 
for  complaint,  and  here  we  join  issue  at  once  with  the 
Englishman.  In  many  cases  the  seniority,  and  the  posi- 
tion of  the  senior  Royal  Engineers  on  the  list,  is  due  to 
unfair  promotion  over  the  heads  of  their  Civilian  fellows  ; 
and  what  is  still  worse,  they  are  too  often  manipulated 
like  pieces  on  a  chess  board,  and  appointed  from  Branch 
to  Branch,  from  province  to  province,  irrespective  of 
their  qualifications  or  experience.  A  Royal  Engineer 
officer,  who  has  been  all  his  life  in  the  Accounts 
Branch  or  editing  a  Code,  or  repairing  barracks,  would, 
if  the  need  arose  to  keep  out  a  Civilian,  be  made  a  Chief 
Engineer     anywhere,   Secretary  to  the     Government  of 
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India,  or  Direfctor-General  of  RailTrays,  with  a  gaiety  and 
promptitude  that  literally  make  one  gasp  again.  We 
have  known  a  Hoyal  Engineer,  who  had  never  been  on 
Railways  in  his  life,  except  as  a  passenger,  to  be 
suddenly  given  charge  of  a  large  system  of  Railways, 
after  which  auspicious  event,  he  was  often  heard  to 
say,  that  it  was  quite  unnecessary  to  reserve  Railway 
appointments  for  Railway  men,  as  the  best  men  for 
the  purpose  were  those  who  had  had  no  previous  ex- 
perience of  Railway  work,  because  they  were  able  to  take 
up  their  work  with  unprejudiced  and  unbiassed  minds  ! 
We  can  assure  our  readers  that,  ludicrous  as  the  above 
may  seem,  it   is   perfectly   true. 

The  Ci\il  Engineer  is,  on  the  other  hand,  only  promoted 
in  tliat  Branch  of  the  service  which  he  originally  selects, 
and,  unless  he  is  a  Railway  man,  only  as  a  general  rule  in  his 
own  particular  province.  Then,  when  he  is  about  the  top 
of  the  tree  in  his  province,  a  senior,  or  sometimes  junior, 
Roj-al  Engineer  (from  another  province)  is  put  over  his 
head  as  Chief  Engineer.  After  that,  the  unfortunate  man 
generally  retirts  in  disgust,  and  takes  his  pension  if  he 
can  afford  to  do  so.  As  instances  of  the  above  we  can 
quote  the  supersession  of  Mr.  J.  W.  Wright  in  the  Pun- 
jab by  Colonel  Steel,  of  Mr.  Vertannes  in  Bengal  by  Colo- 
nel Harrison,  the  recent  appointments  of  Major  Marshall, 
a  .Srd  grade  Superintending  Engineer  as  Chief  Engineer 
to  the  Central  Provinces,  and  Major  Gracey's  appointment 
in  Upper  Burma.  As  regards  Colonel  Harrison's  appoint- 
ment in  Bengal,  we  must  remark,  that  Mr.  Vertannes  is 
eleven  places  above  him  on  the  list,  and  Mr.  Rhind  just  one 
below  him.  Mr.  Vertannes  is  a  man  of  marked  ability,  and 
Mr.  Rhind,  in  addition  to  being  a  most  able  officer,  has 
written  a  work  on  river  discharges,  second  in  value  only 
to  the  celebrated  Mississippi  report,  which  represents 
the  labours  and  research  of  the  most  eminent  American 
Hydraulicians  expended  over  a  period  of  several  years. 
In  spite  of  the  fact  of  these  two  Superintending  En- 
gineers being  on  the  Bengal  list,  it  was  considered 
necessary  to  import  a  comparatively  junior  Superin- 
tending Engineer  from  the  North- West  Provinces  to 
rule  Bengal  Irrigation. 

One  more  fact,  and  we  have  done.  It  will  hardly  be  be- 
lieved that  since  1867,  when  the  Irrigation  Branch 
was  formed,  not  one  step  has  gone  in  Bengal  on 
account  of  the  promotion  of  a  Superintending  En- 
gineer to  Chief  Engineer.  Bengal,  owing  to  its  su- 
perior unhealthiness,  has  always  been  the  happy 
hunting  ground  of  the  Civil  Engineer.  At  present 
thore  arc  only  three  Royal  Engineers  in  the  Pro- 
vince, the  Chief  Engineer  and  Secretary,  the  Irrigation 
Chief  Engineer,  who  is  also  .loint-Secretary,  and  the 
Senior  Under-Secretary.  In  fact,  Bengal  has  always 
been  in  the  main  officered  by  Civil  Engineers,  and 
Tia-s,  therefore,  served  admirably  for  the  purpose  of 
providing  Chief  Engineerships  for  all  the  provinces  of 
India.  Beginning  at  1867,  and  taking  the  Provincial 
side  first,  we  have  had  the  following  Chief  Engineers : — 
Colonel  Nieolls,  the  perennial,  a  North-West  officer,  Colo- 
nel Cadell    from   Central    India,  Colonel  Stanton  from 


Railways,  Colonel  Trevor  from  Burmah,  and  Colonel 
Browne  from  Burmah.  On  the  Irrigation  side,  we  have 
had  Colonel  Rundall,  a  Madras  man.  Colonel  Haig  from  the 
Central  Provinces,  Mr.  Levinge  from  Bengal,  Colonel 
McNeile  from  Assam,  and  Colonal  H.  Harrison  from 
the  North-West  Provinces.  A  superficial  observer 
would  imagine  that  the  Branch  got  at  any  rate 
a  step  for  Mr.  Levinge's  appointment,  but  such  was 
not  the  case.  That  promotion  was  swallowed  up  in 
the  adjustments  following  the  1879  reductions.  The 
Bengal  Branch  was  once  lucky  enough  to  have  a 
Royal  Engineer  Superintending  Engineer  (Colonel 
Smythe)  transferred  to  Hyderabad,  but  rather  than, 
let  the  Civil  Engineers  get  the  promotion,  a  senior 
Superintending  Engineer  was  promptly  transferred  to 
Bengal  in  his  place.  Is  there  any  cause  for  wonder  that 
there  is  discontent  among  Civil  Engineers,  when  their 
more  lucky  R.  E.  brethren  are  given  all  the  best  ap- 
pointments in  every  province,  no  matter  where  or  in 
what  Branch  they  have  served  before.  If  the  history 
of  the  senior  appointments  in  each  province  were  given 
in  detail,  as  we  have  given  that  of  Bengal  to-day,  we 
believe  that  just  cause  for  dissatisfaction  would  be  found 
almost  in  every  case  ;  and  that  the  Englishman  would 
not  have  to  find  fault  with  the  Civil  Engineers  for  their 
"  not  very   intelligent  criticisms." 


THE  INDIAN  JUTE  INDUSTRY. 

Better  late  than  never  would  be  an  appropriate  motto 
for  the  Indian  Jute  Manufacturers'  Association  to  adopt. 
Taking  into  account  the  fact  that  the  industries,  in  con- 
nection with  that  important  'article  of  commerce,  have 
largely  developed  within  the  last  decade  or  two,  it  is 
strange  that  the  agents  of  the  several  mills  should  have 
so  long  abstained  to  combine  for  the  protection  of  their 
common  interests.  They  have,  however,  acted  \vijsely 
in  taking  action  in  the  matter,  and  a  well-known  Armenian 
gentleman,  himself  the  moving  power  in  a  large  concern 
is  to  be  congratulated  on  his  successful  efforts  in  organ- 
ising an  Association  in  the  middle  of  1884,  with  the 
help  of  some  of  the  leading  members  of  the  mercantile 
community. 

From  the  several  reports  of  its  operations  before 
us  we  find  that,  although  it  made  very  little  pro- 
gress in  the  first  six  months,  in  course  of  time  its 
sphere  of  usefulness  has  been  increased  and  a  great 
deal  has  been  accomplished.  The  important  ques- 
tions which  engaged  its  attention  at  the  meeting  of  the 
25th  September  1885  were,  the  reduction  of  the  manu- 
facture of  gunnies  in  the  depressed  stite  of  the  trade, 
the  reduction  of  the  wages  of  weavers  and  other  native 
operatives,  the  opening  out  of  new  markets  for  jute 
manufactures,  and  the  settlement  of  a  form  of  contract 
for  general  adoption  which  should  be  equitable  to  all  at 
the  same  time. 

The  first  question  was  fully  gone  into,  and  it  can  hardly 
be  denied  that  the  present  unhappy  condition  of  the  jute 
trade  is,  in  great  part,  due  to  a  want  of  combination  among 
the  agents  and  directors  of  the  several  mills.     The  majority 
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of  the  concerns  were  working  at  a  dead  loss,  and  so  long  as 
the  prospects  were  not  more  cheering  it  was  advisable 
that  they  should  restrict  the  loss  to  as  small  a  figure 
as  possible.  This  could  only  be  attained  b}'  curtailinj; 
or  ceasing  manufacture  and  not  by  continuing  to 
work  at  full  power,  which,  to  an  unprejudiced  mind,  would 
appear  to  be  axiomatic.  But,  as  we  have  said  above 
they  ignored  the  principle  that  union  is  strength,  and 
while  a  few  are  workina;  short  time,  others  have  closed 
in  expectation  of  better  times  reviving  in  the  near  future, 
when  they  would  resume  business  on  the  former  scale. 
And  what  has  been  the  result  of  this  isolated  action  ? — 
instead  of  any  improvement  being  observed,  matters  have 
driftedfrora  bad  to  worse,  and  somethinglike  a  general  dead- 
lock is  the  outcome. 

Now,  immediately  connected  with  this  question  is 
the  other  one  of  reduction  of  wages,  in  which  also 
it  was  found  that  inianimity  could  not  be  an-ived  at. 
The  Chairman  proved  conclusively  that  as  the  weavers 
were  paid  on  too  high  a  scale,  their  weekl}-  earnings 
being  double  those  of  the  spinners,  he  advocated  a 
reduction  of  2-5  per  cent,  which  could  not  fairly  be  ob- 
jected to.  The  weavers  being  recruited  from  spinners 
and  being  attracted  by  a  high  scale  of  wage-s,  there  was 
a  falling  off  in  the  number  of  spinners,  whereas,  if  this 
great  discrepancy  in  the  earnings  of  these  two  sets  of  work- 
ers were  reduced,  there  would  be  no  difficulty-  in  procuring 
a  large  number  of  spinners,  and  equilibrium  would  be  pre- 
served. This  is  as  clear  as  day-light,  but  some  of  the  mem- 
bers of  the  Association  would  not  see  it  till  that  stern 
disciplinarian,  self-interest,  brought  about  a  change  in 
their  views.  Of  course  the  men  were  not  slow  to  take 
advantage  of  this  disagreement  among  their  em- 
ployers, and  the  paths  of  the  firms,  who  were  foremost  in 
initiating  the  movement,  were  beset  with  difficulties 
The  mill  "  hands"  joined  in  a  general  sti-ike,  but  they 
discovered  their  mistake  before  it  was  too  late 
and  had  to  submit  to  the  new  terras.  There  was  a  ray 
of  hope  in  this  for  the  concerns  that  were  opposed  to  the 
movement,  and  they,  too,  adojoted  the  plan,  but  without 
experiencing  the  inconveniene  of  having  their  employes 
going  on  strikes,  which  might  have  been  averted  altogether 
but  for  their  determined  obstinacy. 

In  regard  to  the  general  complaint  that  the  supsil}'  is 
greater  than  the  demand,  there  is  only  one  way  that 
presents  itself  of  cutting  the  Gordian  knot  of  the  diflfi- 
cnlty, — vl:.,  by  opening  new  markets  for  the  product 
of  Indian  jute  mills.  It  is  a  subject  which  deserves 
the  serious  consideration  of  the  Association,  and  could 
not  be  postponed  indefinitely.  We  admit  there  are 
great  obstacles  in  the  way  of  getting  a  footing  in  dis- 
tant countries,  which  at  present  consume  a  small  portion 
if  the  manufacture,  or  where  it  is  not  known  at 
1 ;  but  until  such  an  outlet  can  be  discovered  the 
prospect  of  the  jute  industry  in  India  cannot  be  expected 
to  improve. 

It  is  unfortunate  that  Government  will  not  see  its 
way  to  offer  encouragement  to  British  enterprise  in  this 
country.     The   arbitrary    manner   in   which  the  License 


Act  II.  of  1880  has  been  worked  to  the  prejudice  of 
such  undertakings  tells  its  own  tale  and  adds  to  the 
troubles  of  the  Association.  The  Collector  of  Calcutta 
assessed  some  of  the  companies  under  class  I.,  that  is, 
at  the  highest  fees  leviable  under  the  Act,  although  they 
have  been  worked  at  a  dead  loss  for  some  time  past.  The 
Association  brought  the  matter  to  the  notice  of  the 
Collector  and  the  application  was  summarily  rejected ;  the 
Commissioner  of  the  Presidency  Division  was  appealed 
to,  but  with  no  better  success.  As  a  last  resort,  the 
Lieutenant-Governor  was  memorialized ;  he,  too,  could  not 
hold  out  any  hojjes  of  relief,  and  thei'e  the  matter  rests  for 
the  present.  The  Committee,  however,  remark  that  "  they 
by  no  means  accept  the  justness  of  the  decision  which  has 
been  passed,  and  do  not  disguise  from  themselves  that 
it  appears,  that  the  whole  subject  is  one  rather  of  the 
productiveness  of  the  tax  than  of  the  strict  and  fair 
application  of  the  terms  of  an  oppressive  law, — a  law 
confessedly  unfair,  inasmuch  as  it  provides  for  a  contri- 
bution to  the  funds  of  the  State  levied  from  special 
classes  of  the  population." 


THE  BOLAN  RAILWAY. 

We  find  that  we  have  been  misinformed  in  connection 
with  a  paragraph  that  appeared  in  our  issue  of  the  16th 
April  regarding  the  project  for  the  substitution  of  the 
Abt  sj'stem  on  ten  miles  of  metre  gauge  track  of  the  Bolan 
line  being  "  pigeon-holed  for  the  present."  We  learn  that 
the  plans  and  estimates  were  ready  sometime  since,  but, 
it  is  believed,  are  delayed  in  the  office  of  the  Chief 
Engineer  of  the  N.-W.  Railway  at  Lahore.  Seven  miles 
of  Abt  rack  and  two  Abt  Locomotive  engines  were  order- 
ed out  from  the  makers  some  two  months  since,  and  will 
probably  arrive  by  the  end  of  this  year.  This  experi- 
mental section  will  be  laid  down  above  Mach  as  far 
as  Hirok,  the  end  of  the  broad  gauge,  and  if  found  success- 
ful, the  metre  gauge  will  be  altered,  and  probably  the 
line  surveyed  by  Mr.  O'Callaghan  last  year  from  Stbi  to 
Mach  will  be  taken  in  hand  and  the  whole  of  the  tempo- 
rary line  in  the  lower  Bolan  eventually  done  away  with. 

We  have  seen  the  amusing  account  of  the  line  iu  the 
Pioneer  in  which  the  great  cost  of  the  Bolan  Railway 
is  put  down  to  the  cost  of  the  changing  station  at  Hirok 
and  the  station  at  the  top  called  Kotal.  We  are  assured, 
however,  that  these  two  stations  certainly  did  not  add  4  per 
cent,  to  the  total  cost  of  the  Railway,  which  was  about 
■54  lakhs.  The  carriage  of  most  of  the  permanent  way 
matei-ial  right  across  India  from  Calcutta,  and  which 
cost  nearly  nine  lakhs,  added  heavily  to  the  expense,  as 
also  did  the  bad  epidemic  of  cholera  and  other  diseases 
when  the  line  was  started.  Whether  at  the  time  the 
Government  were  justified  in  going  to  the  expense  of  the 
line  is  a  matter  of  opinion,  but  the  Bolan  line  enabled 
.ibout  120  miles  of  the  Sind-Pishin  line  on  the  platea'i 
and  <lown  towards  the  Chuflur  rift  to  be  laid  six  mouths 
earlier  than  would  otherwise  have  been  possible,  and  also 
enabled  120  miles  of  permanent  way  material  to  be 
stocked  on  the  plateau  ready  for  the  extension  to  Kan- 
dahar should  necessity  arise. 
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The  Chief  Ekgineeu,  Bengal-Nagpoue  Railway.— 
Mr.  T.  R.  Wyume,  the  Engineer-in-Chicf  of  the  Bcngal- 
Nagpore  Railway  has  arrived  in  Nagpore,  and  will  pro- 
bably bo  in  Calcutta  in  about  6  weeks'  time. 

The  Bexgal  P.  W.  D.  Secretauyship — again. — Col.  C. 
M.  Browne,  R.E.  will  in  all  probablity  be  gazetted  ^ajor 
General  shortly,  and  in  that  case  will  have  to  retire  from 
the  service,  unless  he  is  promoted  to  the  1st  grade  of 
Chief  Engineers.  This,  however,  is  unlikely,  and  the 
Bengal  appointment  may  possibly  be  vacant  again  in 
July  next. 

Tardy  Justice  in  the  Consulting  Engineer's  De- 
partment.— We  see  that  Mr.  E.  W.  Arundell  has  at  last 
been  gazetted  permanently  as  Deputy  Consulting  En- 
gineer. The  hard  treatment  endured  by  Mr.  Arundell 
and  ilr.  Howard,  in  being  passed  over  by  Capt.  B.  Scott, 
R.E.,  was  referred  to  in  these  columns,  some  time  ago,  and 
we  are  glad  to  see  that  the  mistake  has  been  rectified  in 
part. 

Calcutta  Sanitation — at  fault. — A  Correspondent 
asts  : — Can  any  one  explain  the  reason  of  the  fri<;htful, 
soul-searching  stink  that  pervaded  the  Park  Street 
quarter  of  the  town  on  Monday  evening  the  9th  instant  ? 
It  cannot  be  described  by  means  of  words,  but  if  it  be 
possible  something  should  be  done  to  prevent  a  recur- 
rence. It  may  have  been  duo  to  the  heavy  shower  of  that 
night  stirring  up  the  drains,  or  may  have  been  blown  over 
from  the  Salt  Water  Lakes ;  whatever  the  cause,  it 
was  simply  purgatory  to  those  who  had  to  endure 
it. 

Extension  of  Railway  Communication. — The  Kur- 
rachee  Chamber  of  Commerce  and  the  Port  Trust  have 
decided  to  represent  to  Government  the  desirability  of 
constructing  two  lines  of  railway,  one  from  the  town  of 
Bhawulpore,  on  the  Indus  Valley  Railway,  along  the  left 
bank  of  the  Sutlej,  to  a  point  on  the  Rewari-Ferozeporc 
line,  and  the  other  from  Hyderabad,  through  Omerkote  and 
Southern  Rajpootana,  to  the  town  of  Pachpadra  in  the 
Jodhpur  State.  The  latter  line  will  bring  the  trade  of 
Delhi  and  Agra  by  more  than  100  miles  shorter  route 
to  the  sea  and  the  general  opinion  is  that  it  will  pay 
handsomely. 

Traxs-Fk'injikii  Tkle<;h.\i'H  Extension. — -'Jlie  Bur- 
man  Telegraph  lines  arc  already  connected  with  those 
of  Siam,  and  a  connection  might  also  be  very  easily  effected 
between  the  Burmese  lines  and  the  Chinese,  say  between 
Bhamo  and  Talifu.  For  .some  reason  not  apparent  to  the 
public,  the  Indian  Government  cold-shoulders  that  propo- 
sal, perhaps  also  in  deference  to  the  advice  of  individuals 
who  arc  much  opposed  to  cheap  telegraphy.  Yet  the 
telegraphic  union  between  India  and  China  would  be  a 
most  useful  measure  for  the  general  interests  of  both 
countries  apart  from  the  life  it  would  infuse  into  their 
respective  telegraph  systems. 

The  B.  I.  S.  N.  Co.'s  new  Vessel. — We  learn  that 
Messrs.  A.  and  J.  Inglis,  Pointhouse,  Glasgow,  have  launch- 
ed a  steel  paddle-wheel  steamer,  named  the  Moulmein,  a 
vessel  of  8.50  tons  gross,  and  measuring  2.56ft.  by  81ft.  by 
1 3ft.  9in.  Built  for  the  British  India  Steam  Navigation 
Gomp.iny,  and  intended  for  their  pas.senger  trade  between 
Ran','00u  and  Moulmein,  she  \vill  have  accommodation  for 
about   2,000   passengers.     She    is  being  supplied  by   the 


builders  with  a  set  of  tlu'oe-crank  triple-expansion  engines 
of  2.100  horse  power  indicated,  the  tirst  of  the  kind  ever 
fitted  on  board  any  paddle-wheel  steamer  in  this  country. 
Steam  Avill  be  supplied  from  two  large  double-ended  steel 
boilers,  the  working  pressure  being  1601bs.  per  square 
inch. 

The  Director,  N.-W.  System. — The  appohitment  of 
Colonel  Conway  Gordon,  another  R.  E.,  of  course,  as 
Director-General  of  Railways,  has  led  to  his  place  being 
filled  by  Colonel  Wallace,  also  R.  E.  But  it  may  well  be 
asked  why  a  "  Director  "  is  needed  for  the  N.-W.  System 
more  than  for  any  other  ?  The  post  was  well  enough  as  a 
place  of  refuge  for  Colonel  Gordon,  but  it  has  no  other 
justification.  If  it  is  necessary, — what  share,  has  the 
Director-General  in  the  administration  of  this  system  ? 
The  money  would  be  better  and  more  sensibly  spent  in 
strengthening  the  Director-General's  office,  which  at  pre- 
sent is  on  all  hands  admitted  to  be  weak  beyond  contempt. 
The  "  Director,  N.-W.  System,"  must,  of  course,  be  always 
an  R.  E.  officer.  This  may  have  something  to  do 
with  its  being  continued.  "  Dowb  "  must  be  provided 
for. 

Boilers  in  use  in  the  Ranigunj  Sub-Division. — The 
result  of  the  enquiry  recently  instituted  by  the  Sub-Divi- 
sional Officer   in   compliance  with  instructions    received 
from  the  Local  Government  shews  that  there  are  at   pre- 
sent in  use   in   all    178  boilers  in  this  sub-division,   re- 
presenting, approximately,  in  the   aggregate  4,60-5   H.-P. 
and  classified  as  under : — 

Boilers : —  No. 

Under  10  H.-P.  ...  ...  ...       2 

10    to  20  H.-P.  ...  ...  ...     59 

20   lo  40  H.-P.  ...  ...  ...   106 

40   to  60  H.-P.  ...  ...  ...     10 

60  lo  80  H.-P.  ...  ...  ...        1 


Total  ...   178 

We  are  indebted  to  the   Sub-Divisional   Officer  for  this 
information. 

Southern  MAHR.vrTA  Railway. — A  great  iuju.stice 
has  been  done  by  the;  appointment  of  Mr.  Baggallay, 
Assistant  to  the  Chief  Engineer,  Southern  Mahratta 
Railway,  to  act  for  Colonel  Lindsay,  Chief  Engineer, 
during  the  lattur's  absence  on  furlough.  Mr.  Bag- 
gallay is  quite  a  junior  officer,  and  supei'sedes  Mr.  W. 
Lind-Buyers,  Superintending  En<;ineor,  Mysore  extension, 
and  other  officers.  Mr.  Buyers  is  an  experienced  officer,  with 
twenty-five  years'  service  ;  he  is  superior  in  rank  to  Mr. 
Baggallay,  and  on  a  former  occasion  acted  for  Colonel 
Lindsay  when  the  latter  was  on  leave.  One  result  of  this 
bit  of  Dowb-ism  will  probably  be  the  loss  to  the  Southern 
Mahratta  Railway  Company  of  one  of  their  best,  most  ex- 
perienced, and  hard-working  Engineers,  for  we  understand 
that  Mr.  Buyers,  who  is  a  Government  Executive  Engi- 
neer of  the  first  grade,— his  services  having  been  lent  to 
the  S.  M.  R., — has  intimated  to  the  Agent  of  the  Com- 
pany his  wish  that  his  services  be  replaced  at  the  dis- 
posal of  the  Government. 

Securite  vs.  Melenite.— This  is,  indeed,  an  age  of 
explosives  invention.  No  sooner  have  the  French  announced 
vtelenite  as  the  most  powerful  explosive  yet  invented 
than  it  is  followed  by  a  still  more  powerful  German  rival 
called  securite.  The  latter  is  credited  with  powers  and 
properties  which  dwarf  the  former  into  insignificance.  The 
new  explosive,  now  rapidly   replacing   others  in   German 
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mines,  is  said  to  be  the  most  powerful  explosive  agent 
yet  placed  before  the  public.  It  can  be  subjected  to 
the  severest  treatment,  unlike  melenite  and  other  ex- 
plosives, with  impunity.  Under  the  percussive 
action  of  a  sledge  hammer,  its  behaviour  is  remarkable, 
giving  out  no  explosion,  and  it  can  be  manu- 
factured, transported  and  otiierwise  handled  with  perfect 
safety.  It  is  flamoless,  smokeless,  and  devoid  of  pro- 
perties injurious  to  health.  Unlike  its  French  rival  and 
other  known  explosives,  it  is  unaffected  by  extreme 
changes  of  temperature — heat  or  cold — and  it  is  con- 
sidered most  suitable  for  shells.  It  is  declared  to  be  the 
safest  explosive   known. 

Frontier  Railways. — Our  Correspondent  writes: — 
General  Browne  has  started  for  Simla  preparatory  to 
proceeding  on  furlough,  and  Mr.  O'Callaghan  has  taken 
over  the  S.-P.  Railway.  General  Browne,  starting  from 
Quetta,  accomplished  the  journey  to  Sibi  vid  Bostan 
and  Sharig  in  less  than  ten  hours,  though  he  was  delayed 
over  two  hours  on  the  road,  which  speaks  very  well  for 
the  state  of  the  line.  The  whole  of  the  line  from 
Quetta  to  Sharig  vid  Bostan  and  the  Bostau-Gulistan 
section  is  shortly  to  be  opened  for  goods  traffic,  and 
has  been  inspected  by  the  new  Superintendent  of  Works, 
Sind  Section,  and  the  District  Traffic  Superintendent. 
There  is  a  considerable  passenger  and  goods  traffic 
over  the  Bolan  to  Quetta,  and  even  the  local  goods  traffic 
between  Sibi  and  Sharig  is  much  larger  than  was 
expected,  consisting  principally  of  goats'  skins.  One 
more  district  is  to  be  added  to  the  number  on  the 
N.-W.  Railway,  as  it  is  found  that  some  of  them  are 
too  long  to  be  under  proper  supervision. 

General  Browne,  R.  E.,  before  the  Public  Service 
CoMSiissiON.  — It  is,  to  say  the  least,  amusing  to  read 
General  Browne,  r.e.'s  evidence  before  the  Public  Service 
Commission  at  Simla,  on  the  .5th  May.  Naturally,  the 
vexed  question  of  Cooper's  Hill  man  versus  Roorkee  man 
was  drajrged  into  the  discussion,  or  rather  into  the  evi- 
dence. We  hope  that  the  Members  of  the  Department 
who  are  affiliated  to  the  colleges  in  question,  will  not 
allow  themselves  to  be  estranged  in  any  way  by  the 
manner  in  which  the  witnesses  before  the  Committee  have 
been  examined.  Their  sole  object,  at  the  present  juncture, 
should  be  to  work  together  to  obtain  ef^ual  privileges  for 
all  the  officers  serving  in  the  Department.  But  it  is  simply 
ludicrous  to  hear  that  the  Roorkee  man  can  "  walk  round  " 
the  Cooper's  Hill  man  in  feeding  workmen,  "  or  has  much 
more  fixed  ideas  of  discipline,"  or  does  not  "  quarrel  with 
the  Military  authorities  in  a  cantonment,  whereas  a  man 
from  England  is  in  chronic  hot  water  with  them."  We 
should  very  much  like  to  know  how  many  Cooper's  Hill 
and  Roorkee  men  together  it  would  take  to  equal  one 
Brigadier  General  in  extravagance,  and  what  would  be- 
come of  them  all  if  they  spent  two  hundred  and  fifty 
lakhs  over  their  original  estimates  on  any  given 
work  ? 

The  Bridge  over  the  Jhelum  at  Chack  Nizam. — 
Another  of  the  large  bridges  which  mark  this  year's 
railway  construction  work  will  shortly   be   opened.     The 

.st  girders  of  the  bridge    over    the    Jhelum    at    Chack 

izam  were  erected  a  few  daj's  ago,  and  a  short  time 
will  see  the  work  finished.  This  bridge,  some  70  miles 
below  the  first  Jhelum  bridge,  will  connect  the  North- 
Western  system  with  the  Sind-Sagar  Railway,  and  open 
communication  between  Lahore  and  Dera  Ismail  Khan 
and  the  Salt  Mines  at  Khewrah  and    the    coal    mines    at 


Dhundote  close  by.  The  bridge  is  seventeen  spans  of  150 
feet,  rather  over  half  a  mile,  and  is  carried  on  well 
foundations  2.5  feet  in  diameter,  and  82  feet  below  low 
water.  The  river-bed  has  many  seams  of  clay  in  it,  ren- 
dering the  process  of  sinking  the  wells  rather  slow  ;  and 
as  the  river  is  concentrated  at  that  place,  and  is  not  split 
up  into  several  channels,  the  erection  of  the  iron  work 
had  to  be  almost  all  carried  out  on  staging  in  the  water. 
Latterly  the  girders  were  erected  on  boats  ;  the  depth  of 
water  and  strong  current  rendering  it  impossible  to  drive 
in  piles.  The  well-sinking  began  in  September  188.5,  and 
the  erection  of  the  girders  in  December  last  year ;  so 
that  the  work  has  taken  just  over  18  months  to  complete, 
and  we  believe  the  cost  has  been  several  lakhs  under  the 
estimate. 

Municipal  Equity  and  Liberality. — The  farce  of 
"  All  in  the  wrong  "  has  been  played  out  to  the  bitter 
end,  at  the  last  meeting  of  the  Water-Supply  Committee- 
of  the  Calcutta  Municipal  Corporation,  in  regard  to  the 
question  of  bonus  to  be  paid  to  the  Engineering  Staff, 
on  the  successful  laying  down  of  the  48-inch  main. 
As  an  instance  of  liberality  in  rewarding  conscientious 
and  loyal  servants  of  the  public,  this  will  remain  a 
standing  monument  of  the  appreciation  of  their  services 
and  as  an  encouragement  to  others  to  go  and  do  likewise. 
While  the  entire  responsibility  rested  with  the  chief, 
Mr.  Kimber,  and  it  was  due  solely  to  him  that 
the  Corporation  has  been  saved  two  lakhs,  his  emi- 
nent services  have  been  ampl}'  remunerated  by  the 
payment  of  Rs.  5,000,  and  the  family  of  his  subordinate, 
the  late  Mr.  Fenwick,  who  merely  carried  out  the 
orders  of  his  superior,  has  been  voted  Rs.  10,000,  thereby 
conclusively  proving  that  a  dead  man  has  greater  claims 
to  one's  consideration  than  a  living  one  whose  further 
services  are  at  our  disposal.  As  for  the  understrappers 
who  have  ungrudgingly  worked  hard  upon  a  miserable 
pittance  and  have  borne  the  heat  and  burden  of  the  day 
in  hopes  of  a  reward, — why,  they  have  been  completely" 
left  out  in  the  cold — a  warning  to  others  to  expect  the 
like  treatment  under  similar  circumstances. 

The  new  Rule  re  P.  W.  D.,  C.   E.,  Pensions. — We 

hear,  on  good  authority,  that  the  Pension  regulations 
recently  granted  to  the  Civil  Engineers  of  the  Public 
Works  Department  are  to  be  revised  in  one  important 
respect.  It  will  be  remembered  that  after  25  years' 
service  a  Superintending  Engineer,  who  has  served  conti- 
nuously for  3  years  as  such,  draws  Hs.  1,000  per  annum, 
extra  pension,  and  a  Chief  Engineer  of  the  same  standing 
a  further  sum  of  Rs.  1,000  a  year.  A  new  rule  about 
to  issue,  lays  down  that  these  extra  pensions  arc  only 
to  be  given  for  approved  service,  and  are  not  to  be 
claimed  as  a  right.  This  is  to  say,  that,  in  future,  a  pen- 
sion fairly  due  to  a  man  for  long  service  can  be  with- 
held by  the  stroke  of  a  pen  of  a  Chief  Engineer  or 
Lieutenant-Governor.  We  do  not  believe  that  such 
a  case  is  likely  to  occur,  but  nevertheless  it  is  a 
slight  to  the  Civil  Engineers  of  the  Public  W<irks 
Department  that  such  a  regulation  should  be  even 
contemplated.  No  rule  of  the  kind  has  ever  been  ap- 
plied to  any  other  of  the  services  in  India,  and  the 
pensions  of  an  officer  in  the  Covenanted  Civil  Service, 
or  of  a  Military  man  in  Civil  Employ  are  as  much 
their  own  jiroperty  as  their  accounts  with  tlieir  bankers. 
These  distinctions  are  invidious  to  a  degree,  but  they 
will  continue  so  long  as  they  are  not  strenuously 
resisted. 
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Current  ^ctas. 


Madkas  u  the  only  place  iu  all  luilia  which  iiicludea  amongst 
iU  local  industries  a  comeiit  work. 

Thk  S^ilrfi^rs'  In.Iustrial  Exhibition,  for  the  Bombay  Army,  will 
b*  op*ne<l  at  Poona  on  the  5th  September  next 

SrvKRAL  waeona  have  been  derailed  and  the  line  torn  up  be- 
tween Diamaun  and  Pardi  on  the  Bombay  and  Baroda  Railway. 

Thb  Lieutenant-Governor  of  the  Punjab  will  open  the  Bridge 
over  the  .Thelura  at  Chack  Nizam  on  the  morning  of  the 
16th  instant. 

It  lia«  been  ruled  that  tbfOse  Royal  Engineer  ollioers  who  have 
Wen  brought  under  the  new  conditions  are  liable  to  l»e  transferred 
from  one  part  of  India  to  another. 

Thb  Chittasrong-Assam  and  the  Benareg-Puri  Railway  surveys 
bave  been  completed,  and  the  Ensjineers'  reporta  are  likely  to  be 
shortly  in  the  hxnds  of  the  Government. 

Thk  Sewlal  Motilall  Spinninff  Mill,  Bombay,  with  a  large 
qunntity  of  baled  manufactures,  has  been  destroyed  by  fire.  The 
U>ss  is  estimated  at  six  lakhs.     The  property  was  not  insured. 

Mr.  W.  F.  O'Do.vaohuk,  Examiner  of  Railway  Accounts,  South- 
em  Mahratt.i  Railway,  h.is  been  appointed  to  officiate  in  a  simi- 
Ur  capacity  in  Madras,  in  the  room  of  Major  Biscoe,  now  on  fur- 
lough. 

Wk  are  verv  glad  to  hear  that  Mr.  A.  Walters,  H.  H.  the 
Nirara's  P.  W.  Department,  has  been  ])ronioted  District  Engineer 
of  Hyderabad  in  succession  to  Mr.  J.  Buchiinau,  c.b.,  appointed  to 
the  loam  Commission. 

At  the  insUnce  of  Government,  the  Madras  Railway  Company 
have  agreed  to  undertake  the  execution  of  all  repairs  to,  and  the 
examination  of,  steam  boilers  belonging  to  the  Madras  circle  of 
the  Ordnance  Department. 

The  Ist  and  2nd  Simla  Imperial  Circles  of  the  Public  Works 
Department  will  be  abolished  from  the  31st  of  this  month.  The 
whole  of  the  native  employ^  have  received  intimation  that  their 
services  will  not  be  required  after  that  date. 

Wk  believe  it  has  been  practically  decided  to  change  the  gauge 
of  the  RaJDutana-Malwa  Railway  from  the  narrow  to  the  broad, 
and  that  Colonel  Bi.ssett,  the  Agent  of  the  united  lines,  is  to 
visit  England  immediately  to  arrange  for  the  conversion. 

Thb  Chief  Engineer  of  the  Madras  Railway  has  been  called 
upon  to  furnisli,  at  an  early  date,  a  plan  and  estimate  for  the  ex- 
tenaion  of  the  Madras  Railway  from  Sooraruangalam  to  the  town 
of  Salem  itself— a  project  which  has,  more  than  once,  been  urged 
apon  by  Government. 

Thk  regulations  and  rules  relating  to  the  Ruby  Mines  district 
in  Upper  Burma  are  likely  to  be  published  very  8ho^th^  Under 
these  the  Government  of  India  will  reserve  the  power  of  resuming 
their  monopoly  in  the  precious  stones,  at  the  same  time  that  full 
and  adequate  protection  is  given  to  locil  rights. 

Work  continues  to  progress  satisfactorily  on  the  Tounghoo- 
Mandalay  Railway,-  though  apparently  there  is  some  difficulty 
about  obtaining  labour  on  certain  sections.  The  Engineer-in-Chief 
recently  passed  along  the  whole  route  examining  the  works  in  pro- 
gress, and  was  able  to  report  well  of  the  state  of  affairs. 

Brigadikr-General  Browne,  r.b.,  who  has  seen  the  completion 
practically  of  the  SindPishin  Railway,  now  reverts  to  the  Mili- 
tary Works  Branch  on  being  granted  furlough.  Mr.  CCallaghau 
•acceeds  him  in  charge  of  that  most  important  section  of  our 
frontier  railway  system,  to  which  the  finishing  touch  is  now  being 
given. 

Mr.  Wy.vse,  Engineer-in-Chief  of  the  Bengal-Nagpur  Railway, 
has  arrived  in  India  with  a  strong  staff  of  Engineers  for  the  new 
line.  Much,  of  course,  cannot  be  done  during  the  hot  weather 
and  rains,  but  the  arrangements  to  be  completed  during  the  next 
few  months  will  enable  the  work  to  be  begun  in  earnest  next  cold 
weather. 

A  PROJECT  is  on  foot  to  lay  <lown  a  steam  tramway  of  two  feet 
six  inches  gauge,  between  the  city  of  Shahjihanpur  and  Khotar, 
pamiiig  through  Powalyan,  for  a  distance  of  .31  miles,  along  the 
present  high  road.  A  company  has  been  formed  with  a  capital  of 
Ks.  4,00,0u0,  iu  four  thousand  shares  of  Rs.  100  each,  to  carry  out 
the  project. 

The  . I unagadh  Railway  is  making  very  satisfactory  progress. 
The  whole  of  the  embankments  and  earthwork  from  Jetalsar  on 
the  Bhownuiigur-Gondal  line  to  the  terminus  at  Verawal — a 
length  of  about  70  miles — will  be  completed  before  the  rains,  and 
it  i«  hoped  that  trains  will  be  running  from  the  junction  to  .Juua- 
mdh,  a  distance  of  17  miles,  by  next  February.  Mr.  Knox,  the 
Engineer  in  charge,  may  be  congratulated  upon  the  rapidity  with 
which  the  work  has  been  piiahe<i  forward. 

ME88RH.  Vbnkoba  Rao  akd  Gopaulkistniah,  of  Calicut,  having 
formed  a  Company  for  the  construction  and  working  of  an  ex- 
tension of  the  Mysore  section  of  Jtailway  to  Mangalore  vid  the 
S..r  '    •  -ind  Huiitwal,  and  to  Udipi  from  Bnutwal  vid  Mooda 

br  K'arhal,  have  apiilicd  to  the  Madras  Government  for  a 

gram  "■  '  "e  required  land  in  the  South  Canara  district  en  the 
same  terms  as  those  under  which  the  Madras  Railway  Company 
are  granted  land  by  the  State,  and  as  the  Mysore  Raj  has  agreed 
to  give  the  land  reqtiired  in  their  territory. 


fetters  ta  the  (Etittor. 


[  TAe  EdiUor  ileiires  it  to  be  iliatinctly  nHderetood  that  he  doei  not  hold 
hinutlf  respomil/le  for  the  opinions  expresKed  bi/ correspondentii.] 

PROBLEMS  IN  PHYSICAL  GEOGRAPHY 

Sir, — In  your  issue  of  the  23rd  ultimo  it  is  noted  that  the  low- 
ness  of  the  Irrawaddy  above  Mandal  ly  is  caii.sing  anxiety. 

The  lowness  'if  the  Indus  at  the  present  season  is  also  causing 
considerable  anxiety.  There  have  been  no  winter  rains,  and  at  the 
present  level  is  only  slightly  higher  than  the  minimum  of  last 
winter. 

Being  in  an  out-of-the-way  place,  I  cannot  refer  to  Atla-ses  and 
the  latest  information  on  those  rivers.  But  from  the  recollections 
of  the  geography,  I  learnt  in  my  school  days,  I  should  think  that 
the  meteorological  conditions  are  the  same  on  the  upper  reaches 
of  the  Indus  and  Irrawaddy. 

Could  the  Meteorological  Department  enlighten  us  on  this  point 
ancl  could  it  give  any  information  as  to  the  amount  of  snow  as 
compared  with  previous  years  in  the  back  ranges  of  the  Hima- 
layas 1 

Though  our  nights  are  cool,  a.s  a  rule,  for  the  time  of  year,  our 
days  are  hot  enough,  and  the  more  rapid  melting  of  the  snows 
slioulil  have  aflectid  the  Indus  by  this  time. 

KoRBisHi  ;  May  1.  E.  A.  S. 


RAILWAY  CONSTRUCTION  IN  INDIA. 

Sir, — The  History  of  the  Construction  of  Railways  in  India 
up  to  the  present  time  may  be  divided  into  three  periods — the 
Guaranteed  Company  period,  the  State  Railway  period,  and  the 
Kimberlcy — Chimerical;orOhaotie — period,  which  ia  the  present  one. 
Lord  Hartington  may  indeed  claim  to  share  the  glory  of  having, 
by  his  half-hearted  policy,  produced  the  chaos,  but  as  his  succes- 
sor in  office,  undeterred  by  continued  failure,  has  again  dared  to 
take  the  reins  of  the  India  Office,  the  above  designation    will   do. 

The  Guaj'ajiteed  period  was  distingui-^hed  by  good  solid  work,  but 
by  a  certain  degree  of  extravagance,  which  was  the  inevitable  re- 
sult of  the  certainty  of  5  per  cent,  interest  on  whatever  amount 
might  be  spent  combined  with  utter  inexperience  on  the  part 
of  the  Military  Engineer  Officers  whom  the  Government  appointed 
to  check  the  Railway  Engineers. 

The  State  period  was  marred  by  too  violent  reaction, 
with  the  result  that  a  break  of  s^"g<^  was  introduced  into 
the  system  of  main  lines  of  communication  ;  and  minor  errors 
may  be  noted  such  as  the  use  at  first  of  rails  of  too  light 
a  section— which  had  soon  to  be  replaced  by  heavier  ones — 
the  laying  of  railways  within  the  limits  of  common  roads,  the 
attempt  to  do  without  fencing,  and  the  cutting  down  of  station 
accommodation  to  an  undue  extent.  Hut  the  largest  metre  gauge 
State  Railway,  the  Rajputana-Malwa,  and  its  North-Western  conti- 
nuation, the  Rewari-Feiozpore  Railway,  together  1,412  miles  of  line, 
have  been  leased  to  a  broad-gauge  company,  the  Bombay,  Ba'oda 
and  Central  India,  until  1890,  and  already  rumours  are  abroad 
that  the  whole  of  the  leased  lines  are  to  be  recon.structed  on  the 
broad  gauge, — thus  justifying  Sir  James  Feigusson's  opinion,  which 
he  boldly  expressed  at  the  opening  of  the  completed  Rajputana 
Railway  in  January  1881,  that  the  metre  gauge  was  "  a  great  mis- 
take." Within  a  short  time  from  that  date  the  strain  on  the  rolling 
stock  of  the  narrow  gauge  line,  owing  to  it  having  to  carry  the 
through  traffic  between  two  large  and  level  broad  gauge  railways 
over  a  line  with  steep  grade  and  sharp  curves,  became  so  great 
that  it  was  rapidly  being  worn  out.  The  State  Railway  En- 
gineer.s,  however,  many  of  whom  ha<l  acquired  their  most  recent 
experience  on  Guaranteed  lines,  introduced  many  valuable  econo- 
mies in  construction,  araons;  which  the  adoption  of  steeper  gra- 
dients, and  the  use  of  old  rails  for  the  framework  of  buildings  are 
conspicuous. 

The  Kimberley  period  ought  to  be,  and  probably  is,  di^itinguish- 
ed  by  good  Engineering,  the  outcome  of  the  experience  gaineil  in 
both  of  its  precursors,  but  the  ultimate  cost  of  aoxaf  lines  will  be 
much  greater  than  it  ought  to  have  been,  owing  to  the  uncertain 
and  shifty  nature  of  the  policy,  or  want  of  policy,  of  the  Secre- 
tary of  State,  in  pursuance  of  which  a  railway  is  begun  in  a  hurry, 
then  abandoned,  and  after  years  of  discu.wion  ordered  to  be  con- 
structed on  a  different  gauge  from  that  originally  adopted,  and 
by  perhaps  quite  a  different  agency.  But  the  most  remarkalde 
feature  of  the  Kimberley  period  has  been — the  "  private  enter- 
prise "  dodge.  This,  indeed,  was  first  inventeil  by  Lord  Harting- 
ton, who,  in  his  "epoch-making"  despatch,  of  the  6th  January 
1881,  strongly  urged  on  the  Government  of  India  that  whei\  any 
reasonable  prospect  of  success  presented  itself  "an  endeavour 
shall  be  made  to  encourage  the  raising  of  capital  through  private 
agency  on  the  exclusive  security  of  the  success  of  the  under- 
taking." Any  step  in  that  direction  would,  his  Lordship  s.aid, 
meet  with  his  most  cordial  support  and  co-operation.  What 
an  "  exclusive  security"  may  be,  in  the  abstract,  we  need 
not  stop  to  enquire,  but — "  illusive  security  of  the  proble- 
matical, or  doubtful  success  of  the  undertaking  "  is,  a  phrase 
that  would  better  describe  the  bait  which  the  deluded 
shareholders  of  the  Central  Bengal  liailway  Company  were  in- 
duced to  swallow.  This  particular  "  private  enterprise  "  has 
already  broken  down,  and  Government  are  now  considering  the 
question  of  how  best  to  compensate  the  Company  by  making  over 
to  it  some   more   paying     enterprise.     The   Bengal     and  North- 
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Western  llailway  shows  much  better  prospects,  because  it  has  not 
been  undertaken  so  directly  in  competition  with  che  aper  water 
carriage,  but  even  in  this  case  the  eminent  capitalists  who  under- 
took to  please  Government  could  not  float  the  shares  until  Govern- 
ment had  yielded  and  <,'iven  a  limited  guarantee.  To  do  Lord 
H:irtington  justice,  it  must  be  said  that  the  possibility  of  the 
failure  of  the  private  enterprise  dodge  was  from  the  first  witliin  his 
contemplation,  for  in  the  despatch  from  which  tlie  above  is  quoted 
he  added  : — "  In  the  event  of  its  becoming  apparent  that  the  due 
execution  of  this  policy  is  impracticable,  it  may  become  desirable 
to  consider  whether  a  modified  system  of  guarantee  might  not  ad- 
vantageously be  adopted  By  a  modified  system,  I  mean  one  so 
restricted  in  respect  to  time  and  to  the  rate  of  interest  guaranteed 
as  to  give  the  subscribers  a  real  interest  in  the  efficient  and  econo- 
mical administration  of  the  Railway." 

Here  occurs  the  thought  that  the  more  business-like  way  of 
proceeding,  with  a  view  of  relieving  the  State  from  the  burden  of 
the  perpetual  five  per  cent,  guarantee,  and  at  the  same  time  pro- 
viding for  the  construction  of  railways  in  India  by  private  en- 
terprise, would  have  been  to  announce  that  a  perpetual  guarantee 
at  so  high  rate  would  never  again  be  given,  and,  if  it  did  seem 
possible  at  once  to  fix  the  terms  of  a  limited  guarantee  that  should 
be  applicable  to  all  cases,  to  invite  offers  for  each  particular  case. 
To  say  "  111  ne'er  consent,"  and  then  to  make  the  surrender  of 
virtue,  that  has  been  necessary  in  the  cases  cited,  is  as  humiliating 
as  it  is  unbusiness-like.  H.  W.  C. 


HOW  >iOT  TO  DO  IT. 


Sir, — Ualhonsie  ,  one  of  the  prettiest  and  healtliiest  of  our  Sani- 
taria in  Northern  India,  is  the  only  one  of  our  Hill  Stations  in  the 
Panjab  to  which  access  by  a  Cart  Road  is,  thanks  to  the  En- 
gineers of  the  Military  Works  Department,  absolutely  denied. 
The  road — bridged  and  faultless  in  its  gradients — exists,  but,  not- 
witlistanding  these  facts,  visitors  and  the  summer  residents  who 
resort  there  year  b}-  year  from  April  to  November,  have  still, 
wlien  they  get  out  of  the  train  at  Pathankot,  the  present  terminus 
of  the  A.  and  P.  Railway,  to  endure  the  di.scomfort  inseparable 
from  a  journey  of  20  hours  in  a  doolie  from  Pathankot  to 
Dalhousie. 

Some  years  ago  when  the  A.  and  P.  Railway  project  was  first 
taken  up,  great  things  were  prophesied  for  Dalhousie  ;  the  10  hours' 
ddk  glu-iri  journey  to  the  foot  of  the  hills  would  be  reduced  to  4 
hours  by  train  ;  the  doolie  road  still  in  existence  would  be 
realigned  or  shortened  ;  and  tongas  were  to  take  us  up  in  about  8 
hours.  Men  would  be  able  to  drink  their  Macon  Johanisherqer 
or  PUsener  at  reasonable  rates.  Pianos  or  heavy  furnitui-e  could 
be  brought  up  to  the  Mall  in  carts  instead  of  on  K'.than' 
shoulders  ;  the  oi'diuary  requisites  of  life  would  be  cheaper  ;  and 
existence  would  become  a  pleasure  in  a  place  where  "naught  save 
man  is  vile."  Hope  told  a  flattering  tale  and  those  uuregenerate 
mortals  (outside  the  magic  circle  of  the  Military  Works)  who  saw 
themselves  and  families  in  beatific  vision  whirled  up  at  racing 
speed  over  abeautiful  level  road  where  gradients  were  never  to 
exceed  8  in  100  were  speedily  doomed  to  dis:ippointment.  True 
to  the  letter  of  its  (jroniisf,  a  fine  road  was  made  by  the  Depart- 
ment of  M  ilitary  Works,  and  its  maintenance,  save  the  mark,  entails 
a  yearly  expenditure  on  the  State  of  a  sum  which  lias  five  ciphers 
behind  the  first  figtire.  In  vain  has  the  Anglo-Indian  public  called 
attention  to  the  matter.  The  Military  Works  Engineers  will  not 
allow  the  public  to  >ise  the  road.  A  Company  was  started  for 
running  ti>nq<is  on  the  road,  horses  were  hired  or  purchased, 
vehicles  built,  even  the  drivers  belts  and  bugles  had  been 
ordered,  wiien  the  Superintending  Engineer,  4th  Circle,  Military 
Work.«,  curtly  informed  the  Company  that  permission  would  not  be 
granted   to  run  their  vehicles  on  the  road. 

About  four  years  ago.  Sir  C.  Aitchison,  Lieutenant-Governor  of 
the  Paujab,  visite<l  Dalhousie.  The  Municipal  Committee  in  the  ecta- 
cies  of  iiaving  been  granted  the  inestimable  boon  of  Local  Self- 
Government,  drew  the  attention  of  Sir  Charles  to  the  anomaly. 
Sir  Charles,  a  hard-headed,  practical  man,  promised  a  full  enquiry 
into  the  matter.  The  collective  wisdom  feeling  sure  that  the 
matter  was  in  safe  hands  effusively  thanked  him,  bowed  and 
withdrew. 

Sir  C.  -Aitchison  set  the  stone  rolling,  and  all  the  moss  it  gather- 
ed after  about  six  months'  correspondence  was  a  curt  communi- 
cation to  the  effect  that  "the  Bridges  on  the  Dalhousie-Lansu 
Road  were  not  strong  enough  for  heavy  cart  traffic."  This,  of 
course,  established  two  alternative  tlieones,  either  the  carts  were 
exceptionally  heavy,  or  the  bridges  exceptionally  bad.  Cynically 
disposed  persons  were  led  to  accept  without  any  reservation  the 
latter  hypothesis  :  however,  there  the  matter  stood,  and  a  strong, 
well-intentioned  Governor  like  Sir  C.  Aitchison,  was  foiled  by  the 
miraculous  ingenuity  of  certain  Engineers  in  the  exercise  of  the 
faculty  of  hoio  not  to  do  a  thing. 

As  the  matter  really  stands,  it  would  appear  that  the  R.  E..who 
aligned  the  road,  did  so  without  <lue  regard  to  the  natural  forma- 
tion through  which  a  considerable  lengtli  of  it  would  pass — loose 
shale  and  shingle,  which  refuses  to  stand  at  any  angle.  The  road  has 
been  well  and  substantially  bridged,  the  gradients  are  admirable, 
■wiiile  retaining  walls,  scupper  and  catchwatcr  drains,  and  every 
accessory  or  means  essential  to  the  safety  of  a  good  hill  road  was 
allowed  for,  but  the  one  fatal  defect  was  the  alignment  through  a 
defective   and  treacherous  natural  formation. 

Erom  Pathankot  to  Lunsu,  about  27  miles   from   Dalhousie,  the 


road  is  good,  a  few  trivial  improvements  at  a  very  small  cost  only 
are  required  ;  from  Lunsu  the  cart  road  takes  off  and  the  difficulties 
begin  :  the  hill  sides  slip  after  every  heavy  fall  of  rain  and  bring 
down  tons  upon  tons  of  detritus  on  the  road,  which  in  many 
places  is  carried  bodily  down  the  ravine,  and  the  difficulties  and 
expenses  of  maintenance  are  simply  enormous.  Engineers,  who 
happen  to  have  had  experience  in  hill  road  construction,  main- 
tain that  from  Lunsu  to  Donera  the  trace  should  have  followed 
the  doolie  road,  gone  below  the  Donera  dnk  bungalow,  crossed  the 
Katlu  torrent  about  half  a  mile  below  the  present  timber  bridge, 
struck  one  of  the  outlying  spurs  of  the  Tiiriigarh  hill,  and  then 
with  a  judicious  alignment  by  a  series  of  gentle  gradients  joined 
on  to  the  doolie  road  at  the  Katassui  ddk  bungalow  (a  mile  from 
Bakloh  where  two  regiments  of  Goorkhas  are  stationed),  followed 
the  doolie  road  which  runs  on  a  dead  level  as  far  as  the  Naini 
Khad,  though  avoiding  the  useless  descent  and  ascent  in  and  out  of 
this  ravine  by  crossing  the  torrent  higher  up.  From  this  point  with 
a  gradient  not  exceeding  I  in  50  in  any  one  place,  a  good  alignment 
could  have  been  run,  bringing  the  cart  road  up  to  the  church, 
which  is  about  the  centre  of  the  station.  Such  a  scheme  is  not  only 
feasible,  but  could  be  completed  at  a  cost  not  exceeding  the  expen- 
diture wasted  on  three  years'  maintenance  of  the  Lunsu-Dalhousie 
Road.  To  perpetuate  the  present  state  of  affairs  is  little  short  of  a 
scandal  on  the  administration.  Perhaps  Sir  T.  Hope,  or  even  the 
Viceroy  himself,  might  take  measures  to  remove  what  is  a  standing 
reproach  to  the  Profession  and  a  mockery  of  the  Public. 

S.  P.  Q.  R. 


Jttcrarg  gioiias. 


Transactions  of  the  Institution  of  Engineers  and  Ship-builders 
IN  Scotland. 
We  have  the  numbers  for  December  1886  and  January  and 
February  1887  before  us,  and  note  that  the  first  contains  the  con- 
clusion of  the  discussion  of  Mr.  Robert  S.  Moore's  Paper  on  "  The 
Construction  and  Laying  of  a  Malleable  Iron  Water  Main  for  the 
Spring  Valley  Water  Works,  San  Francisco."  Tha  last  number 
contains  a  Paper  by  Mr.  Robert  Dyer  on  "  The  Education  of 
Engineers,"  which  we  hope  to  notice  in  e.'jienso  in  an  early  issue. 


Treatise  on  Elementary  Trigonometry.  Bj/  John  Casei/,  LL.D., 
F.R.S.  Dublin  ;  Hodges,  Figgis,  and  Co.  1886. 
This  little  book  is  what  would  be  expected  from  such  an  ex- 
perienced teacher  and  accomplished  mathametician  as  Dr.  Casey. 
The  text  is  distinguished  by  that  clearness  and  neatness  of  demon- 
stration which  is  so  characteristic  of  this  author's  other  works. 
The  arrangement  of  the  matter  is  unique  and  admirable  and 
the  examples  and  exercises  select  and  well  chosen.  The  present 
work  contains  all  the  propositions  of  Plane  Trigonometry  that 
do  not  require  Dr.  Moivre's  Theorem  ;  and  will  be  followed  by 
an  advanced  treatise  containing  all  the  higher  parts  of  the  sub- 
ject, including  Hyperbolic  Functions  and  Spherical  Trigonometry. 


Forests  Report,  Madias  Presidency — 1885-86. 

The  Forest  Department  of  the  Southern  Presidency  is  divided 
into  Circles,  Southern  and  Northern,  under  independent  Conser- 
vators, which  arrangement  we  are  disposed  to  consider  a  dis- 
advantage on  administrative  grounds. 

We  glean  from  the  volume  before  us  that  the  cost  of  the  es- 
tablishment and  of  the  work  that  it  did  was  Rs.  9,36,421,  the 
revenue  that  it  brought  in  was  Us.  11,98,600,  and  the  net  profit 
to  Government  was,  therefore,  Rs.  2,62,179  or  22  per  cent,  of 
the  gross  receipts. 

The  sources  of  income  are  various,  but  the  chief  items  of 
yield  from  working  are  derived  from  3,513  tons  of  timber,  21,990 
tons  of  fuel,  86,287  bamboos  and  379  tons  of  minor  produce 
disposed  I'f,  realising  Rs.  2,01,994  in  the  Southern  Circle  and  Rs. 
1,60,851  in  the  Northern  Circle.  In  connection  with  these 
operations,  it  is  interesting  to  learn  that  in  the  Southern 
Circle,  1^  miles  of  tramway  line  were  laid  in  South 
Arcot,  while  in  the  Nellore  district  of  the  Northern  Circle,  2^ 
miles  were  opened  and  utilized  for  the  conveyance  of  casuarina 
fuel.    The  result  has,  apparently,  been  so  far    very   satisfactory . 

When  it  is  considered  how  much  of  the  profit  of  forest  work 
can  only  be  looked  for  in  the  future,  and  how  much  of  its 
benefits  are  not  to  be  appreciated  in  money  at  all,  these  results 
must  be  held  satisfactory. 
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HYDRAULICS. 
By  Captain  H.  D.  Lane,  r.e.,  Principal, 
Engineeuixg  College,  Madras. 
A  Revieic. 

This  really  excellent  manual  should  be  welcomed  by 
all  Hydraulic  Engineers,  as  it  gives,  in  a  most  convenient 
shape,  all  formuhp  required  in  practice,  and  in  a  clear, 
lucid  manner  the  author  discusses  them  and  points  out 
in  each  caso  which  of  the  numerous  co-efficients  given  by 
different  authorities  and  obtained  under  varying  con- 
ditions is  the  most  suitable  to  the  particular  case  in  hand. 
Any  student  of  intelligence  taken  through  this  manual 
by  a  competent  teacher,  or  even  carefully  studying  it  alone, 
would,  in  a  comparatively  short  time,  learn  all  that  he  need 
know  of  the  theorj'  of  Hydraulics,  in  order  to  become  an 
efficient  designer  of  canals,  irrigation  tanks,  and  water- 
works, while  the  numerous  examples  given  for  working 
will  be  found  a  great  aid  to  the  right  comprehension  and 
thorough  grasping  of  the  subject. 

The  manual  is  divided  into  eight  chapters  as  follow  : — 
Hydrostatics,  discharge  from  small  orifices,  discharge 
from  large  orifices  and  notches,  practical  cases  of  dis- 
charge from  orifices  and  notches,  discharge  under  vari- 
able head,  flow  of  water  in  pipes,  flow  of  water  in  chan- 
nels, and  flow  of  water  in  rivers.  It  is  thus  seen  that  all 
branches  of  the  subject  have  been  considered,  and  in 
every  case  the  work   is  well   up  to   date. 

In  the  third  chapter  Bernoulli's  theorem  is  stated  and 
this  difficult  subject  is  very  finely  elucidated,  and  the  next 
chapter,  by  examples,  shews  the  practical  application  of  the 
formula;  arrived  at  in  chapter  3  by  more  abstract  reasoning. 

The  consideration  of  the  discharces  of  the  many 
different  forms  of  weir  is  particularly  useful  to  the 
Canal  Engineer,  who  now,  for  the  first  time,  finds 
together  in  one  work  all  that  has  been  learned  by  ex- 
perience concerning  the  co-efficients  to  be  used,  which  so 
much  vary  with  circumstances.  It  is  a  pity  that  this 
portion,  and  indeed  the  whole  work,  should  be  disfigured 
by  the  use  of  the  words  '  kalingula,'  '  anicut,'  and  '  bund,' 
which  are  incomprehensible  to  readers  in  Europe,  and 
there  is  really  no  excuse  for  using  them,  as  they  have  in 
English  exact  equivalents,  unlike  'cutcha'  and 'pucka,' 
which  are  such  convenient  words  that  it  is  difficult  to 
refrain  from  writing  them. 

The  chapter  on  flow  of  water  in  pipes  is  particularly 
good  and  the  author  has,  very  properly,  in  working 
examples  iised  the  co-efficients  for  old  and  slightly 
encrusted  pipes.  In  India,  whore  many  small  schemes  are 
now  always  got  up  for  water-supply  to  small  municipali- 
ties, this  portion  of  the  work  under  review  will  be  of 
the  utmost  use  to  Engineers  who  may  have  to  prepare 
them  without  previous  experience  in  water-works. 

A  casual  glance  at  some  of  the  examples  gives  the 
idea  that  they  were  set  as  cjuestions  originally  by  persons 
havmg  little  practical  experience  ;  for  instance,  example 
10,  page  81,  gives  the  condition  of  a  channel  which  would 
be  about  400  feet  wide  and  4  feet  deep  with  a  velocity 
considerably  exceeding  4  feet  per  second.  It  is  needless  to 
say  that  such  a  channel  could  not  be  maintained  in 
any  ordinary  soil.  Again,  example  2,  page  .?,  is  rather 
startling ;  the  deviser  of  it  is  evidently  under  the  im- 
pre&sion  that  the  hinges,  as  he  calls  the  pintle  and. 
collar  fetrap,  take  the  pressure  of  the  water  against  a 
lock  gate  in  place  of  it  being  borne  by  the  reac- 
tion ot  the  hollow  quoins.  He  takes  the  width  (or  as 
he  calls  It  the  length)  of  the  gates  at  5  feet,  or  exactly 
half  the  width  of  the  lock,  so  he  evidently  does  not  mean 

^  fif' '''  ^'1^.  '^'\^''  *''  ^'^^  g^tes,  so  what  supports  them 
in  the  middle  when  they  meet  is  not  clear. 

The  plates  illustrate  the  text  most  admirably  and 
would  be  easily  referred  to  if  only  the  number  of  the 
figure  in  each  sheet  were  printed  on  the  back,  so  that  the 
one  ref|uired  could  he  found  without  opening  a  number 
to  sec  what  was  inside. 

With  the   exception  of  the   trifling  blunders  pointed 


out  as  above  the  manual  is  all  that  could  be  desired,  and 
should  be  owned  by  every  Engineer  in  India,  whatever 
branch  of  Civil  Engineering  ho  may  be  engaged  upon. 

J.  H.  Apjohn. 


SEWERAGE  SCHEME  FOR  KARACHI  CITY  AND 

ITS  SUBURBS. 

By  J.  Stuachan,  M.  Inst.  C.  E.,  Municipal  Engineer. 

(Continued  from  page  260.) 

IL 

The  sludge  would  have  to  be  removed  at  a  cost 
which  would  certainly  exceed  the  cost  of  pumping  the 
whole  sewage  of  the  town  on  to  land  suitable  for  a  sewage 
farm.  From  the  most  satisfactory  experiment  made  in 
England  it  has  been  found  that  the  cost  of  producing  a 
manure  in  large  quantities  from  sewage,  by  chemical  treat- 
ment, amounted  to  £1-0-0  per  ton,  while  its  market  value 
was  about  12  shillings.  Thus  in  Karachi,  the  sewage 
treated  chemically  would  produce  about  5,700  tons  of 
manure  per  annum  at  a  cost  of  Rs.  57,000.  The  value 
of  the  manure  would  be  about  Rs.  34,200  per  annum  leav- 
ing a  loss  of  Rs.  12,800  per  annum,  besides  the  cost  of 
removing  the  sludge  which  would  amount  to  at  least 
Rs.  15,000  per  annum. 

8.     The  Pneumatic  systems  as  carried  out   by   Liemur 
and  Shone  have  few  advocates  in  England,  ami  I  merely 
refer  to  them  here,  not  because  they  are  systems  I   would 
think  of  recommending  for  adoption  iuKarachi.but  because 
some  of  the  Members  of  the  Corporation  may  have  heard 
of   them  without  at   the  same   time  having  heard    the 
opinion  of  practical   men   in   England   regarding   them. 
For  this  purpose  the  following  description  of  the  Liernur 
system  as  given  in   the  transactions  of    the   Institution 
of  Civil  Engineers  may  be  interesting  and   useful.     In    a 
building  in  any  convenient  part  of  the  town   is   placed    a 
Steam  Engine  which  drives  an  air  pump  so  as   to   main- 
tain   about     three-fourths  vacuum    in   certain    hermeti- 
cally    closed    reservoirs    sunk    below    the    floor.     From 
these  reservoirs  central  pipes    radiate    in  all    directions 
following   the     main     streets.     On  these    central    pipes 
are    laid,     from  distance    to   distance,  street    reservoirs 
sunk    below    the   pavement.      From     the   street    reser- 
voirs   up    and  down    the   street,   are   laid   main    pipes 
communicating  by  short  branch  pipes  with  the  closets   of 
each  house.     All  the  junctions   of  pipes  with   reservoirs 
are  furnished  with  locks  so  that  they  can  be  shut    off  or 
turned  on  at  pleasure  like  water  mains  and  are  got  at  by 
cock  boxes  and  turned  by  keys  in  the  ordinary  way.     The 
vacuum  created  in  the  central  building  reservoirs  can  be 
communicated  to   any   given  street    reservoir  so   as   to 
furnish  the  motive  power  by  which,  when  the  connections 
with  the  houses  are  opened,  all  the  closets  are  simulta- 
neously  emptied.     The  contents   of  the  street  reservoirs 
are  in  like  manner  drawn  to  the  central   reservoir  whence 
they  are  transferred  to  hermetically   sealed    tanks   above 
the  floor  and  then  filled  into  barrels  for  transport  into  the 
country.     The  objections     to   this    system   arc  manifest. 
First,  it  only  deals  with   solid   and    a   limited   quantity 
of  fluid  matter ;  secondly,  the  machinery  is  enormously  ex- 
pensive ;  thirdly,  it  is  liable  to  get  out  of  order ;  fourthly, 
the  closet  arrangements  are  offensive  and  it   is   objection- 
able that  the  public  should  be  at  the  mercy  of  the  man 
entrusted  with    the  duty    of  opening   the   connections ; 
fifthly,  the  decanting   into   barrels   is    offensive.     These 
objections   are,    I   think,   sufficient   to   show    its  unsuit- 
ability  for  supplying   the  wants  of  Karachi.     The   town 
council  of  Southport  in  England   contemplated   adopting 
the  Liemur  system,  but  before  finally  deciding   to   do  so, 
appointed  a  Committee  to  visit  Leyden,  where  it   was   in 
operation  and  to  report  upon  it.     Their  report  dated  15th 
December  1874  contained  the  opinion  of  the  Committee, 
that  the  system   was   unsuitable  for  similar  reasons   to 
those  already  given,  they  farther  remarked  that  in  a  town 
of  so  large  an  area  as  Southport  relatively  to   population 
the  pneumatic  sewerage  works  would  be  enormously  cost- 
ly to  put  down  and  maintain  ;  an  argument  which  applies 
with  special  force  to  Karachi. 
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With  reference  to  Shone's  system  it  may  be  briefly  de- 
scribed as  being  in  every  way  similar  to  Liernur's  with 
this  exception  that  the  sewa^^e  is  forced  through  the  pipes 
by  compressed  air  instead  of  being  drawn  through  by  suc- 
tion. All  the  reasons  brought  against  Liernur's  system 
are  applicable  to  the  same  decree  against  Shone's  system. 

9.  The  tidal  outfall  system  has  much  to  recommend 
it,  especially  to  the  inhabitants  of  a  sea-board  town  and 
is  the  system  which  at  the  first  glance  would  appear  to  be 
most  suitable  for  this  city.  But  unfortunately  the  only 
convenient  place  for  the  discharge  of  the  outfall  sewer  is 
in  the  harbour  immediately  to  windward  of  the  town. 
This  I  fear  would  in  itself  be  a  fatal  objection  even  if  the 
opposition  of  the  Harbour  Board  to  sewage  being  dis- 
charged into  the  harbour,  could  be  overcome.  As  the 
primary  considerations  in  regard  to  the  disposal  of  the 
sewage  are  the  health  and  convenience  of  the  community 
at  large,  and  as  some  eminent  chemists  declare  that  zymo- 
tic diseases  are  propagated  by  germs  of  organisms  contain- 
ed in  sewage  which  are  practically  indestructible  in  water, 
I  cannot  conceive  that  it  would  be  conducive  to  either  to 
have  a  continuous  flow  of  sewage  at  the  point  indicated. 

10.  There  remains  now  for  consideration  the  fourth 
•system,  namely,  the  application  of  sewage  to  land.  In 
the  transactions  of  the  Institution  of  Civil  Engineers, 
it  is  stated  that  in  1880,  the  Municipality  of  Paris  ex- 
pressed the  opinion  that  in  that  city  cesspools  should  be 
abolished,  that  all  foecal  matter  should  be  discharged 
into  the  sewers  and  that  the  sewage  waters  should  be 
subsequently  purified  by  irrigation.  The  Drainage 
Commission  of  France  decided  in  1882,  that  the  sewage 
waters  of  Paris,  in  the  state  they  were  in  then,  contain- 
ing at  least  a  fifth  of  excrementitious  matters,  could  be 
■safely  used  for  irrigation  ;  basing  their  decision  on  the 
results  of  sewage  farms  abroad  and  the  experience  at 
"  Genne  Villiers,"  (where  a  small  sewage  farm  had  been 
for  some  time  worked)  of  the  purifying  influences  which 
result  from  aeration  and  dilution.  Therefore  the 
Municipal  Commissioners  decreed  that  each  lodging 
should  be  provided  with  a  water-closet,  siphon  trap  and 
ventilating  pipe  rising  above  the  roof  and  supplied  with 
not  less  than  2^  s^illoHS  of  water  per  head  per  day.  They 
determined  that  cesspools  should  be  abolished  as  soon  as 
practicable  and  condemned  equally  the  tub  and  pail 
system,  and  all  other  methods  of  receiving  sewage  which 
are  exposed  to  leakage,  or  which  necessitate  its  remain- 
inrr  for  a  time  in  the  dwelling  and  its  subsequent  removal 
and  treatment.  Finally  they  urged  that  the  systems  of 
irrigation  should  be  extended  both  for  dealing  with  Paris 
sewage  and  also  for  the  sewage  of  towns  in  the  neighbour- 
hood as  the  purification  of  sewage  water  by  land  irriga- 
tion can  be  effected  without  any  injury  to  the  public 
■health.  Such  is  the  powerful  testimony  fi-om  France.  In 
England  this  system  lias  many  adherents.  It  is  only 
fair  to  add  that  it  has  also  been  condemned  by  some 
Engineers  in  England.  Fortunately  the  grounds  of  their 
objection  to  such  schemes  in  England  will  not  apply  to 
India.  Their  chief  objections  are  :  Ist  the  difficulty  of  pro- 
curing a  sufficient  area  of  suitable  land  for  a  sewage  farm, 
as  all  land  in  the  immediate  neighbourhood  of  a  large  town 
is  very  costly,  2nd  the  difficulty  of  disposing  of  such  a  large 
quantity  of  sewage,  and  3rd  the  difficulty  in  carrying  on 
the  sewage  farm  without  incurring  a  heavy  annual  loss. 
In  Karachi  the  first  and  second  difficulties  are  easily 
surmounted,  for  on  the  north  of  the  Lyari  river  there 
is  a  sufficient  area  of  land  under  the  control  of  the 
Municipality,  admirably  situated,  and  suitable  for  a  sew- 
age farm.  The  proportion  of  acreage  of  the  farm  to 
population  is  a  question  which  has  been  much  discussed 
and  on  which  no  reliable  conclusions  have  yet  been  drawn, 
in  fact  it  would  be  folly  for  any  one  to  attempt  to  set  up 
a  fixed  standard  as  the  proportion  is  clearly  governed  by 
so  many  varying  circumstances  such  as  the  character  and 
depth  of  the  soil ;  the  amount  of  rainfall,  and  depth  of 
natural  drainage,  &c.  The  population  of  the  whole  area 
to  be  sewered  may  be  taken  to  be  about  80,000  and  the 
amount   of    sewage   to   be   disposed   of,    will   not  in  my 


opinion   be  more  than    20   gallons   per   head  per  diem. 
It  is   customary  for  Engineers  in  England  to  allow  for  25 
gallons  per   head  per  diem,  but  this  allowance  always  in- 
cludes  a   certain    proportion   of    the  rainfall,  which  flows 
from  back  yards,  sunken  areas  and  the  like,  for  which    no 
provision  need  be  made  in  Karachi.     Twenty   gallons  per 
head  may  therefore  be  safely  taken  as  the  basis   of   calcu- 
lation.    As  the  soil  at  the  site  I  would  select  for  the  sew- 
age farm   is   porous  and  the  subsoil  vvater  is  far  from  the 
surface,  I  am  inclined  to  think  that  a  proportion    of    400 
to  the    acre    will   not  be  too  high.     Colonel   Ducat,  R.E., 
in  his  report  on  the  sewerage  of  Sukkur,  fixes  the  propor- 
tion at  that  place  for  a  small  sewage  farm  he  recommends 
there  at  300  per  acre,  but  the  laud  selected  may  not   be 
so  favorably  situated  with  respect  to  the  conditions  just 
named   as    that   at    Karachi.     A  proportion  of  400  to  the 
acre  will  require   a   total    area   of  200  acres.     But,  as  I 
would  suggest  that  alternate  halves   of    the   farm  should 
lie  fallow  every  year  in  order  to  prevent  it  becoming   over 
saturated  or  offensive,  an  area  of    400   acres  will  be   re- 
quired in  all.     Should   it   be   found,  however,    from  ex- 
perience that  a  population  of  400  to  the   acre  is  too  much, 
it  will  be  any  easy  matter  to  take   in  more   land    for    the 
farm  as  there  is  plenty  to  be   had   in   the  neighbourhood. 
(To  he  continued.) 


SCRAP  RAILS  IN  CALCUTTA. 

Following  the  example  set  by  the  Engineers  of  the 
East  Indian  and  Eastern  Bengal  Railway,  notably  by  Sir 
Bradford  Leslie,  in  the  case  of  the  scrap  wrought-iron 
rails,  too  much  worn  for  use  in  the  runnins;  roads,  native 
builders  in  Calcutta  have  rushed  m  to  follow.  So  long  as 
they  confine  themselves  to  using  these  rails  as  floor  and 
roof  beams,  they  cannot  go  far  wrong,  but  the  danger — 
and  there  is  a  considerahle  one — is  when  they  attempt  to 
use  trusses  of  considerable  span  made  up  of  these  scrap  rails, 
or  when  they  are  made  up  into  standards  or  columns  to 
carry  heavy  weights.  They,  and  better  men,  often  overlook 
the  fact,  that  whilst  often  using  an  excess  of  strength  in 
material  necessary  to  carry  the  load  required,  that  the  con- 
nections are  all  important.  Often  the  whole  strength  or  cap- 
ability of  a  truss  is  dependent  on  the  diameter  of  a  bolt  or 
the  goodness  of  a  rivet,  metal  and  workmanship,  or  in  a 
column  dependent  on  the  strength  of  a  castiron  lug  or  plate. 

The  Municipality,  if  they  have  not,  should  be  vested 
with  power  through  their  Engineer  to  examine  and  sanction 
or  condemn  all  such  structures,  and  all  details  of  such 
work  should  be  subject  by  law  to  his  close  scrutiny  or 
that  of  a  responsible  and  capable  officer  duly  authorized — 
a  sort  of  District  Surveyor. 

One  of  the  latest  forms  of  use  of  scrap  rails  may  be 
seen  in  the  over-bridges  lately  built  over  the  Chitpore 
yard  lines  of  the  Eastern  Bengal  Railway. 

The  rails  of  the  openings  over  the  running  lines  are 
curved  to  the  segment  of  a  circle  and  placed  in  close 
contact  side  by  side  and  filled  in  above  with  concrete, 
every  eii;hth  or  tenth  rail  being  trussed.  It  hardly  com- 
mends itself  as  an  economical  treatment,  and  must  be 
more  costly  than  a  brick  iirch,  taking  the  cost  value  of  the 
rails  used  at  6  annas  a  lineal  foot.  Brick  arches  could 
easily  have  been  built  on  the  rail  standards  used  in  place 
of  brick  piers  between  the  lines.  It  is  certainly  not  a  saving 
in  weit,'ht  of  material,  and  it  is  questionable  if  there  is  any 
saving  gained  in  reduction  of  height  of  roadway.  The  rail 
over-bridge  of  the  goods  yard  of  the  East  Indian  Railway 
at  Howrah  is  a  far  better  example  of  an  overbridge  built 
of  rails.  The  former  savours  of  a  use  of  rails  for  the 
purpose  of  using  rails,  not  as  true  economical  engineering. 

Another  point  ret^uiring  supervision  and  care  in  the  use 
of  rails  as  columns  or  standards  is  in  the  treatment  of  the 
bases.  The  end  of  a  rail  only  gives  an  area  of  seven  superfi- 
cial inches,  and  if  the  base  plate  is  not  sufficiently  thick  and 
of  sufficient  area,  a  rail  end  with  a  good  load  on  it  will  prove 
an  excellent  punch,  to  the  utter  failure  of  the  foundation. 

It  is  therefore  evident  that  considerable  care  and  caution 
is  requisite  in  the  proper  and  safe  use  of  scrap  rails  in 
buildings,  especially  in  the  connections.  B. 
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REPORT  ON  THE  PREVENTION  OF  THE  WASTE 
OF  WATER. 
ToMLixsojf,  Assoc.  M.  iKsr.  C.E.,  F.  R.  Met.  Soc. 
Deputy  Executive  Engi.veer,  Water 
Works,  Bombay. 
I. 
(Continued  from  page  Tl^.) 
ISO    Meters   known     as    "  Deacon's  Diflferentiat- 
Moters  "     were     tixed     during      1885-.SG.     W'ater 
parsing  through  these  meters  is    caused  to  move  a  pencil 
•which  is   just   in  contact   with  a  diagram   tixed  around 
a  drum    which    revolves    once  in   24  hours.    Tlie  effect 
of  dividing    this  diagram  into  periods   of  one   hour  eacli 
and    also     of     dividing    it     into    spaces     representiujr 
supplies  at  the  rate  of    100  to   .5.000,  6,000    or    even 
10,000   gallons  per  hour  is,  that  the  supply  in    24  hours, 
which  in  an  ordinary  meter  appears  as   a    lump    sum  on 
reading  the  dial  is  split   up  or     •differentiated"    into  its 
component   hour,   or  shorter  period  quantities,  and  at  a 
glance   can  be   determined   not   only  the  gross  quantity 
passed,  but  when,  and  how,  it  pixssed.     When  these  me- 
ters are  first  affixed  to  any  service   mains  under   constant 
snpply  and  diagrams   taken,  they  always  reveal  the  fact 
that  a  large  quantity  of  water  flows   away,  at  a  more  or 
less  steady  rate,  between  the  hours  of  11  p.m.  and  4  a.m., 
tx.,  at  a  time  when,  generally  speaking,  people  are  at  rest, 
and  business  and  domestic  «  orks  are  suspended.     To  this 
quantity  the  term  "  invisible"   waste  is    applied,    because 
generally  it  occurs  underground  or  in    such    situations  as 
are  not  observed  without  special  and  careful  inspection. 
There  is  no  redeeming  word  to  be  said  on  account  of  this 
class  of  waste,  and  it  is    generally   far    larger   than   the 
waste  from  all  other  causes  put  together,  and  it  can   only 
be  detected  by  special  examinations. 

10.     For  this  purpose  a  meter  M.  is  placed  on  the  ser- 
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vice  pipe  supplying  a  district  ABC  in  which  water  can 
only  be  obtained  by  passing  through  this  meter.  Then 
follows  an  inspection  in  the  night.  Every  connection  has, 
or  should  have,  a  stop-cock  ;  if  water  be  passing  through 
a  stop-cock,  it  can  be  heard  if  an  iron  or  other  sound- 
ing bar  be  placed  one  end  on  the  stop-cock  and  the 
other  to  the  ear.  The  Inspector  begins  at  11  p.m.  to 
close  all  stop-cocks  where  water  is  found  to  be  pass- 
ing and  notes  the  street  numbers.  These  particular 
connections  and  the  fittings  are  afterwards  examined 
during  the  day.  When  the  whole  district  has  been  travel- 
led through  in  the  night  and  all  the  stop-cocks  closed 
wl  ' "•.  is  heard,  the  diagram  on  the  meter  indicates 

til  ity  of  waste  which  has  been  shut  off.     The  re- 

mainder is  due  to  the  mains,  to  the  ferrules  and  service 
fipe  in  front  of  the  stop-cock  and  to  the  stop-cock  itself. 
f  this  remainder  be  large,  indications  of  it  are  usually 
met  with  during  the  night-ins-pections  and  can  afterwards 
be  traced.  In  this  way  the  waste  is  localized,  and  its 
detection  rendered  ea-sier  and  more  certain,  and  there  is  a 
register  of  results  on  the  diagrams  taken  from  the  meter. 
Fio  1  of  the  annexed  plate  illustrates  the  result  in  one 
such  district.  A  great  advantage  of  this  system  of  in- 
spection is,  that  only  those  premises  need  be  examined 
where  noises  were  heani :  the  time  of  the  Inspector  is  not 
taken  up,  as  in  the  case  of  house  to  house  in.spoction,  by 
examining  premLsf.-s  where  the  pipes  and  fittings  may,  or 
may  not,  b<!  faulty  ;  and  occupiers  are  not  troubled  by 
unnecessary  visits  to,  and  inspections  of,  their  premises. 
11.     When   I   entered   on   the   duties  of  my  office,  I 


found  that  this  systematic  and  only  effectual   and  proper 
way  of  workinj:  the  meters  had  not  been  attempted :  and 
the  opinion  was  generally    prevalent  that,  as  it   involved 
constant  supply,    it   could   not  be  iiiulertaken   until  the 
supply  from  the  Tansa  Lake  just  commenced  was   receiv- 
ed.    Such  a  procedure   would   be  very  imprudent.     The 
five,  probably  six,  years  which  must  elapse  before  this 
supply  will  be  available,  will  b'  most  anxious  and  difficult 
ones  to  pass  through,  and  all  the   water  wasted   will  in- 
crease that  anxiety.     But    this    is    not   all :    the    city   is 
unprepared  for  a  constant  supply.     The  waste  is  extreme- 
ly large,  and  to  place  the  whole  city  on   constant   supply 
at  once   and  without   preparation   would   lead  to   great 
disappointment,   in   the  result,   because   the  new  supply 
would   scarcely   be  more  than    equal  to  the   waste.     In 
seven    of  the  districts  iii  which  the  consumption   of  the 
seven    hours'    intermittent    supply    and  constant   supply 
before    inspections  can  be  compared  we   find  the  inter- 
mittent  consumption  to    be  less  than  half   that  of  the 
constant,  or  as  100  is   to  210.     A   similar  comparison  of 
nine  districts  in  the  north  gives  a  consumption  of  100  to 
195  or  142,776  gallons  per  day   intermittent  and   278,-509 
constant.     It   seems    to  me,    therefore,    that  the   present 
and  next  few  years  should  be  years  of  the  greatest  possible 
activity  in  endeavouring  to  put  the   mains,  service-mains 
and  fittings  into  a  state  worthy  to  receive  constant  suppl}*. 
It   is   too   early  yet   to  say  what  part  ot  the  city  can  be 
placed  on  constant  supply  t)efore  the  new  supply  is  receiv- 
ed ;  much  depends  upon  the    powers,   staff,  and    focilities 
afforded  ;  and  much  on  the  rainfall  supplying  the  present 
lakes   and   also   the  rainfall  in  the   city  itself.     Granted 
favorable  events  to  these  factors,  it   seems  to  me  to  be 
practicable  to  place  a  large  part  of  the    Municipality  on 
constant  supplv  and  the  remainder  on  16  hours  per  day. 

I  prepared    immediately   I  came  to    commence    opera- 
tions, and  f(nmd  that   both   yourself  and   the   Municipal 
Commissioner    desired    the    district    of    Nagjjada    and 
Kamathipura  to  be  first  tried.  From  20th  of  May,  when 
I  arrived,  to     the     20th  of    June,     the     Bhandarwada 
Reservoir  was  so  low  and  the  complaints  of  insufficient 
supply  were     so    numerous     that     you    advised  me    to 
await  the  rains   before  commencing.     This  was  prudent, 
because   a   very   large  increase    in    the    consumption    is 
caused  by   constant   supply,   until   the   wastage   can   be 
detected  and   reduced.     On   the  23rd  of  June   the  first 
diagrams  of  intermittent  supply  were  taken  in  Nagpada 
ancf  Kamathipura,  and  on  the  8rd  of  July  constant  supply 
was  given,   and   has  been   continued   since,   with  a  few 
interruptions   whilst   effecting   repairs.     It  soon  became 
evident  that  the  leakage  was  so  great,  and  the    elasticity 
of  the    Bhandarwada    division   was  so   small,   that   this 
district  was  as   much  of  it  as  could  be  attempted   for  the 
present.     The  northern   portion   of  the   Island  was  next 
taken  and  diagrams  affixed,   first  to    seven  of  the    most 
northern     districts     supplying     Mahim,    Sion,    Dharavi, 
Matunga,  Wadala  and  Naigam  on   the  23rd  of  July,  and 
extended  a  few  days  later  to  Parol.  These  (except  Mahim) 
were  placed  on   constant   supply  on   4th    August.     The 
Tulsi  district  will  be  commenced  as  soon  as  the  strength 
can  be  spared  ;  first  as  far  as  Chowpati,  then  to  Thakurd- 
war  Road  and  afterwards  to    Money  School.     Diagrams  of 
the  present  intermittent  supply   arc  now  being  taken   in 
the  first  two  districts  of  this  division. 

By  taking  one  portion  at  a  time  in  each  division  and 
putting  each  right  before  going  to  another,  the  whole 
city  may  be  examined. 

12.  Wo  now  come  to  the  facts  revealed  by  the  diagrams 
as  reduced  in  the  book  of  tabulations  forwarded  herewith,* 
first  in  KaiTiathipura  and  Nagpada.  Under  intermittent 
supply  it  is  seen  that  in  Shaik  Bodeen  Street  11,700 
gallons  were  supplied  on  the  average  in  seven  hours  or 
nearly  1 ,700  per  hour. 


On  tlie  fir.st  day  of  constant  supply  were  taken 

On  tlie  second 

And  the  average  of  8  days  after  the  first 


Gallons. 

29,800 
22,200 
22,800 


Not  printed. 
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I.    iMtermhtant  supply  7  hour*.  I2,48Q      Qallons  0«t«  26th  JutM  1886. 

3.    Constant  „  Before  inspections.  26,190  „  „      12th  July        ,. 

8.  „  „  After  „  11,380  „  „     ai»t  Aug.       ,. 
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The  first  night-inspection  was  on  the  13th  and   14th 
July- 
Gallons. 
For  7  days  after  thi.s  tUe  supply  aveiatted  per  day     18,723 
For  the  next  7  days  ...  ...  ...     1(5,565 

For  the  next  7  days  ...  ...  ...     17,094 

Do.        do.  ...  ...  ...     16,354 

Do.         do.  ...  ...  ...     14.225 

Do.         do.  ...  ...  ...     11,595 

Do.         do.  ...  ...  ...     11,832 

Before  the  night-inspections  the    diagrams    indicated 
during  the  night  hours  a  steady  flow  at  the  rate  of  from 
9,000  to  18,000  gallons  in  twenty-four  hours  or  a  wastage 
of  60  per  cent.     The  wastage  in  the  period  six  to  thirteen 
days  after  the  first  night-inspection  was  from  4,000   to 
10,000,  averaging  6,000  :  a  wastage  of  36  per  cent.     The 
practical  problem  is,   however,  this : — "  As  all   the  water 
hitherto  received  has  been  consumed  in  7  hours ;  can  so 
much  be  saved  of  the  waste   in  those  seven  hours  of  in- 
termittent supply  as  will  suflfice    to  afford    a  supply  for 
seventeen  hours  and  the  reduced  waste  during  those  hours, 
because  some  waste  there  always  will  be  ?  "  So  far  as  this 
street  is  concerned  the  answer  is  a  weak — Yes.   11,700 
gallons  were  used  under  intermittent  supply,  and  latterly 
11,800  gallons  for  constant  supply.     The  average   rate  of 
supply  is  reduced  from    nearly   1,700  gallons  per  hour  to 
luader  42-5,  with  a  maximum  of  about  1,500  for  two  hours 
in  the  morning.     The  pressure  must  therefore  be  'generally 
much  better.     As  another  example  we  might  take  — 

Tank  Street. — Under  intermittent  supply  22,200  gallons 
per  day  were  supplied,  the  hourly  rate  being  8,200  gallons 
nearly.     The  first  day  of  constant    supply  was    47,720 
gallons  ;  17  diagrams  between  the  -Sth  July  and  the  23rd 
.July,  the  date  of  the  first  night-inspection  yive  an  average 
total  consimiption  of  41,300  gallons,  and  a  waste  of  18,200 
gallons  per  day.     After  uii;ht-inspections,  the  consump- 
tion in  seven  days'  periods  were  : — 

Gallons. 
From  July  23rd  to  30th  ...  ...  ...     33,948 

„  30th  to  6lh  Angust  ...  ...     31,289 

„  6th  to  13th     „  ...  ...     36,190 

„  13th  to  20tli      „  ...  ...     41,125 

„  20th  to  27th     „  ...  ...     32,090 

„  27th  to  1st  September      ...  ...     34,250 

Take  again  Kharsedji  Sukhlaji  Street,  6"  main  : — 

Gallons. 
The  consumption  under  intermittent  supply  was    92,900 
1  St  day  constant  supply  ...  ...  ...  212,350 

2ml         ,.  „  ...  ...  ...  196,550 

(I  put  the  second  day  to  compare  with  first,  because 
in  all  districts  it  is  much  less,  which  shows  that  the  con- 
sumers have  some  regard  for  the  prevention  of  waste.) 

<"iallons. 
Average  July  3rd  to  August  3rd       ...  ...   194,682 

After  night-inspections — 

3rd  August  to  10th  August  ...  ...  177,400 

10th         „       to  17lh        \,  ...  ...  116,550 

17th        „      to  24th         „  ...Meter  oat  of  order. 

25th         „       to  1st  September  ...  ...     73,712 

And  a  considerable  portion  of  this  can  still  be  recover- 
ed.    Even  at  present,  constant  supply  is  being  given  with 
20,000  gallons  per  day  less  water  than  was  required  pre- 
viously to  afford  seven  hours. 

IS.     From  these  districts,  fair  examples  of  the  whole,  it 
is  evi'lent  that  there  was  a  very  largo  waste  and  that  even 
in  a  short  time  an  impression  has  been  made  upon  it.  The 
results  obtained  are  to  be  regarded  by  no  means  as  final, 
because  sufficient  time  has  not  elapsed  to  have    all  the 
repairs  needed  executed   and  the  districts  re-examined. 
Ill  commencing  the  night-inspections  it  at  once  became 
evident  that  stop-cocks  were  taking  a  very  large  share  of 
leakage.     From  1st  July  to  2.5th  August  the  total  defects 
discovered  are  thus  classified  : — 

Stop-cocks  ...  ...  ...     209 

Service  pipes  ...  ...  ...       79 

Taps      ...  ...  ...  ...       57 

345 

Stop-cocks  60  per  cent. 
In    the    preceding    eighteen    months  700  notices  had 
been    served    for    repairs    to     stop-cocks.       The     stop- 


cocks in  use  are  screw  down  and  the  leather  wash- 
ers frequently  want  attention.  They  are  placed  in 
all  sorts  of  positions  in  the  streets,  which  are  all 
macadamized.  The  result  is,  that  the  iron  boxes  plac- 
ed over  them  are  frequently  displaced,  and,  generally, 
either  above  or  below  the  level  of  the  road  accordingly 
as  it  is  wanting  repairs  or  has  been  recently  repaired. 
After  every  bed  of  new  stone  has  been  laid  many  boxes 
are  to  lift  or  would  be  lost  altogether,  and  innumerable 
are  the  breakages  made  in  the  road  on  account  of  the 
stop-cock  boxes,  whicli  number  probably  14,000,  the  num- 
ber of  connections  in  1885  being  14,448.  They  are  there- 
fore a  source  of  injury  to  the  roads,  causing  ruts  and 
hollow  places  to  form  much  more  rapidly  than  would  be 
the  case  if  the  road  surface  were  undisturbed  by  them. 
The  present  system  is  thus  very  objectionable  from  the 
road-maker's  point  of  view.  Again,  the  boxes  are  fre- 
quently found  with  lids  broken,  displaced  or  removed  al- 
together. These  open  boxes  are  dangerous  for  horses  and 
other  animals  and  frequently  cause  accidents. 

The  tap  even  when  placed  here  is  inconvenient  for 
access  and  repairs,  and  there  is  the  expense  of  building  a 
masonry  chamber  and  of  providing  the  iron  box   and    lid. 

When  the  night-inspections  are  wanted,  it  takes  the 
staff  several  days  to  find  and  place  in  proper  positions  the 
boxes  in  any  district,  and  even  when  this  has  been  done 
and  the  night-inspection  follows,  it  requires  one  cooly  to 
find  the  boxes,  one  to  open  them,  one  to  clean  them  out 
and  to  find  the  tap  and  hold  the  sounding  bar  on  it.  In 
other  words,  four  men  are  required  to  do  what  ouiiht  to 
be  done  by  one  man,  and  which  is  done  by  one  man  in 
England,  and  even  then  the  speed  is  only  a  quarter  of 
what  it  ought  to  be.  I  was  present  at  the  inspection  of 
Tank  Street.  There  were  six  persons  engaged  and  an 
hour  and  a  quarter  were  required  to  travel  the  street ; 
it  would  have  occupied,  under  a  good  system,  a 
Sub-Inspector  and  his  cooly  half  an  hour.  Some 
boxes  were  found  displaced  and  almost  every  one  full 
of  mud  and  stones.  This  is  the  ordinary  experience. 
Taking  into  consideration  all  these  defects,  it  seems 
to  me  imperative  that  the  system  should  be  radically 
changed.  Generally  speaking,  as  soon  as  the  service 
pipe  reaches  the  side  of  the  road  it  turns  up  out  of  the 
ground,  for  a  few  feet  until  it  either  enters  a  building 
or  a  passage.  Taking  advantage  of  this  arrangement, 
practicable  only,  of  course,  where  there  is  no  frost,  it 
seemed  to  me  there  were  few  disadvantages  in  placing 
the  stop-cock  in  this  situation.  But  a  stop-cock  of  any 
pattern  at  present  in  use  would  be  much  tampered  with 
in  such  a  situation  by  mischievous  and  ignorant  persons. 

14.  I  therefore  designed  a  tap  as  shown  on  annexed 
drawing  fir/.  2  and  submitted  it  to  you,  together  with  a 
verbal  statement  of  the  observations  above  stated  against 
the  present  system.  What  is  required  is  a  tap  easily  acces- 
sible to  those  who  have  a  right  to  access,  simple  in  con- 
struction and  cheap,  and  which  cannot  easily  be  tampered 
with.  The  proposed  tap  has  5  parts  only  ;  the  body,  the 
plug,  the  two  caps  and  the  nut  and  washer  fiistening  the 
plug  in  the  body.  The  caps  being  screwed  to  the  body 
will  prevent  any  great  leakage  even  if  the  plug  be  not 
tight,  and  being  above  ground  any  leakage  will  be  at 
once  visible.  As  there  are  no  projections,  I  do  not  anti- 
cipate the  cap  will  be  easily  unscrewed  by  mischievous 
persons  or  the  tap  tampered  with.  It  will  be  plainly 
visible  ;  no  box  will  be  required  ;  the  obstruction  will  be 
removed  from  the  roads;  and  the  present  delay  and 
expense  to  the  work  under  report  will  be  entirely  obviat- 
ed. Each  tap  will  bear  a  number  which  will  serve  to 
identify  it  amongst  the  Inspectors,  an  identity  which  is 
not  easy  at  present  in  many  cases,  where  several  taps  are 
in  the  roadway  and  no  house  numbers  opposite.  The 
small  key  required  for  opening  will  also  be  the  Inspec- 
tor's sounding  bar,  if  he  needs  one,  and  on  his  inspection 
he  will  have  nothing  to  remove  or  to  do  but  place  his  ear 
to  the  stop-cock.  If  water  be  passing,  he  will  unscrew  the 
top-cap,  shut  the  plug  and  replace  the  cap.  The  advan- 
tages are  many. 
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The  disadvantages  urged  are,  that  they  will  be  stolen 
if  of  brass ;  easily  tampered  with ;  and  that  they  will 
not  command  the  service  pipe  between  the  main  and 
themselves.  To  the  first  objection,  I  should  propose  that, 
if  found  to  be  freiiuently  st<)len,  the  body  and  caps 
should  be  of  iron  :  to  the"  second,  some  other  means  of 
fastening  could  be  devised  if  this  fail ;  and  to  the  third,  that 
any  leakiige  so  occurring  would  be  heard  at  the  stop-cock 
•when  it  is  closed,  and  could  be  dealt  with  accordingly. 

The  mimber  of  stop-cocks  is  not  exactly  known,  Init 
it  must  be  nearly  14,000.  The  cost  of  replacing  will 
be  considerable,  but  three  things  about  the  present 
svstem  are  perfectly  clear  and  beyond  argument: — 1st, 
that  it  causes  great  loss  of  water ;  2nd,  that  it  is  ex- 
tremely expensive  and  objectionable  in  every  way ;  and 
3rrf,  that  the  detection  of  waste  can  never  be  successfully 
and  economically  made  until  it  is  radically  altered. 
With  tested  fittings  to  be  referred  to  later,  there  is  no 
reason  why  the  leakage  should  not  eventually  be  con- 
fined within  narrow  limits,  because  the  internal  fittings 
are,  compared  with  any  English  city,  of  an  extremely 
simple  kind  and  not  numerous  in  comparison  with  the 
number  of  persons  supplied ;  a  given  length  of  main 
too  supplies  in  general  a  much  larger  number  of  persons 
than  in  Europe,  and  the  service  pipes  are  very  frequently 
in  a  passa'.'e  or  outside  a  building  where  their  course 
can  be  quickly  traced  and  any  leakage  is  visible. 
(To  be  continued.) 

MUD  ARCHITECTURE  IN  PERSIA. 

Whether  the  Persian  Architecture  were  contemporane- 
ous or  derived  from  the  Assyrian,  Egyptian,  or  Indian,  is  a 
question  into  the  investigation  of  which  I  am  at  present 
not  prepared  to  enter,  but  certain  it  is,  judging  from  the 
voluminous  writings  of  competent  men,  that  the  Assyrian 
and  the  Egyptian  were  the  most  ancient  styles  which 
formed  the  groundwork  of  all  others  that  adorn  the  various 
parts  of  the  globe.  Until  recently  it  was  supposed  tliat 
the  Persian  architecture  owed  its  origin  to  the  Indian, 
but  the  study  of  the  archoeological  remains  of  the  various 
eastern  countries  has  enabled  the  specialists  engagedin  the 
work  to  fix  the  date  of  the  former  structures  far  anterior 
to  that  of  the  latter  or  IndLan.  The  birth  of  the  Roman 
and  Grecian  styles,  their  semblance  and  peculiarities,  are 
no  longer  invested  %vith  doubts  or  involved  in  mystery, 
which  had  so  long  exercised  the  minds  of  the  enthusiastic 
students  and  travellers  of  the  old  and  the  new  worlds. 
The  arch-semicircular,  Gothic  with  their  many  variations — 
the  pillar,  the  capital,  the  dado,  the  architrave  and  the 
various  details  of  ornamental  construction — are  no  longer 
ascribefl  to  accidental  observations  or  similitude,  but  have 
descended  to  us  from  remote  antiquity  as  the  triumphs — 
though  rude — of  the  Ass^Tian  and  Egyptian  structural  art. 
The  evolutionary  process  which  the  art  has,  during  its  pro- 
gressive descent  to  us,  passed  through  has  given  to  the 
world  architectural  beauties  unapproached  in  the  annals 
of  Ancient  Architecture. 

If  architecture  is  correctly  defined  as  being  nothing 
more  or  less  than  the  art  of  ornamental  construction,  then 
I  am  bound  to  say  that  of  all  oriental  nations  the  Per- 
sians appear  the  most  advanced  in  the  art  wherein  mud 
or  earth  plays  a  most  important  part.  Any  one  journey- 
ing through  or  sojourning  for  a  short  period  in  Persia 
cannot  avoid  being  struck  with  the  high  excellence  which 
mwi,  common  mud,  can  be  made  to  attain  in  its  employ- 
ment in  architectural  works.  Forts  and  fortresses,  courts 
and  country  houses,  palaces  and  public  oflfices,  colle;.'es 
and  convents,  most^ues  and  minarets,  towers  and  temples, 
caravanserais  and  crown  buildini/s,  bazars  and  break- 
waters, are  all  made  of  mud — destncahte  mud  whose  qua- 
lities in  the  constructive  art,  are  only  appreciated  and 
acknowledged  when  moulded  into  bricks  and  burnt  in  a 
kiln.  This  is  not  all,  for  even  culverts  or  bridges  of  small 
spans  are  also  made  of  mud,  a  single  arch  of  10  to  12ft 
spanning  the  water's  course  from  bank  to  bank  at  spring- 
ingB  whose  line  is  far  above  the  highest  water  level. 
Nearly  ail  the  buildings  in  Persia  are  built  of  mud  and 


sun-dried  bricks  ornamented  with  tjatch  or  gypsum,  and  a 
short  account  of  building  and  construction  after  the 
Persian  fashion  will  not  be  out  of  place  in  your  journal. 

The  principal  materials  which  enter  into  the  com- 
position of  a  mud  building  are  straw,  <|uick  lime,  gypsum 
or  (jatch  and  stone  pebbles.  Any  one  desirous  of 
having  a  residential  house  in  or  out  of  town,  has  only 
to  give  notice  of  his  intention  to  the  Mehmarhaslti  or 
the  principal  Architect  of  the  city  or  town — generally  a 
Persian — who  either  repairs  to  the  party  himself  or  de- 
putes his  assistant  or  Bannahashi  to  ascertain  the  size, 
style  and  description  of  the  building  required.  This 
obtained,  the  Mehmarhashi  or  Architect  prepares  a  plan 
which  he  personally  takes  to  the  sa/teb  and  after  ex- 
plaining to  him  the  general  outside  features  and  in- 
ternal arrangement,  and  the  cost  probible,  he  leaves  it 
to  him  to  decide  when,  where,  and  how  the  house 
should  be  built.  No  building  is  started  unless  the  day 
is  SMspicious—rozik/irir — and  when  that  day  is  deter- 
mined upon,  as  also  the  size,  style,  &c.,  fixed  by  the 
future  owner  of  the  building,  the  Mehmarhashi  is  sent  for 
and  the    huknm  or  order  given. 

Thereupon  the  builder  commences  operations.  Brick- 
making  being  the  first  thing  he  sends  his  falehs  or  assis- 
tants 10  proceed  with  that  work.  The  bricks  are  made  of 
clay  previously  prepared.  This  is  done  by  first  digging  the 
ground  and  allowing  the  clay  to  remain  exposed  for  two 
or  three  days  in  the  sun.  It  is  then  saturated  with 
water  and  exposed  for  two  days  longer  when  it  is  sub- 
jected to  the  operation  of  treading  or  tempering.  The 
clay  is  then  moulded  into  bricks  9"  X  9"  X  2",  and  the 
surface  is  hited  over  with  water  mixed  with  chopped 
straw  or  k<ih,  of  which  7  seers  are  used  for  every  1 000 
bricks  moulded.  This  superficial  plastering  of  straw  is 
intended  to  prevent  the  newly  made  bricks  from  cracking. 
A  single  moulder  can  manufacture  from  2000  to  2-500 
bricks  per  diem  of  6  houi-s.  The  cost  varies  from  8  annas 
to  12  annas  per  1000,  and  some  times  more  when  they 
are  intended  for  the  kiln. 

When  the  bricks  (sun  dried)  are  ready,  the  Mehmar- 
hashi marks  the  foundations  according  to  the  riiiirj  or 
plan,  and  the  pits  or  trenches  are  then  dug  and  the 
whole  exposed  for  several  days,  generally  one  week, 
until  the  trenches  and  debris  from  the  same  are  quite  dry. 
The  clay  thus  dug  is  of  very  tenacious  character  and  is 
called  roost,  a  kind  of  fire  clay.  The  foundation  is  laid 
in  Avith  this  clay  mixed  with  quicklime.  It  is  well  treaded 
and  rammed  and  then  allowed  to  stand  over  for  a  week. 
The  thickness  of  walls  is  determined  by  the  weight  and 
height  of  the  superstucture  and  is  invariably  spoken  of  as 
so  mai.ny  jinc/ers  breadth.  The  walls  are  built  with  unburnt 
bricks  and  clay  and  the  arches  with  the  same  bricks  and 
gatch  or  gypsum.  A  bannahashi  or  a  mason  seldom  uses 
the  rule  or  plumb  line  when  building  a  wall,  his  guide  to 
straightness  and  verticality  being  the  eye  and  the  trowel. 
The  small  arches — of  which  there  are  many  varieties — 
are  never  built  with  centrings  as  in  this  country.  It  is 
sufficient  when  the  first  ring  is  made ;  all  others  follow  it 
end-ways  until  the  whole  arch  is  completed  in.  It  is  made 
of  a  single  brick  on  edire  and  kept  in  position  in  course  of 
construction  by  means  of  the  gatch  and  wedges  of  pebbles. 
The  gatch  dries  as  soon  as  applied  on  the  edge  of  the 
bricks  which  are  pressed  or  placed  in  position  before  it 
dries  or  die».  The  pebbles  are  used  as  wedges  only  in  the 
extradol  joints  of  arches  where  the  joint  is  wider  than 
in  the  soffits.  The  circularity  of  the  arch  is  determined 
by  means  of  a  line  or  string  from  the  centre  of  a  bar 
placed  along  the  springing  of  the  arch  or  rather  span,  or 
parallel  to  it,  the  said  string  being  equal  to  the  radius 
of  the  circle  of  which  the  arch  is  a  part. 

Where  arches  exceed  10ft  in  span  and  30  or  40ft 
in  length  arched  ribs  are  put  in  over  centrings  placed 
10ft  apart  and  the  arch  work  uf  the  spaces  is  filled  in, 
as  before,  witli  bricks  on  edge — single — but  without  the 
help  of  centrings.  Except  in  tarbi  or  extra  strong  arches 
where  the  bricks  are  used  on  their  planes  or  flat,  i.  e., 
endwise,  all  other  kinds   of  arches,  such   as    the    gabri 
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or  Parsi,  which  is  never  or  seldom  built  without  shalooh 
or  centring ;  the  dlmaztrash  or  diamond  shaped ;  and 
the  ghare  or  pointed — Gothic  — are  invai-iably  built  of 
single  brick  on  edge. 

When  the  arches  or  domes  are  completed  the  spandrils 
or  saniioogJuts  are  filled  up  with  broken  bricks  carefully 
arranged.  Over  this  is  laid  fine  loose  earth  which  is 
ramraetl  down  to  the  required  level  preparatory  to  re- 
ceiving the  khahgil  plaster  which  is  prepared  in  the 
following,  manner :— The  clay,  to  which  is  added  chopped 
straw,  is  first  made  and  well  tempered  by  the  feet. 
It  is  then  allowed  to  stand  for  several  days  with  water 
just  covering  the  top  of  the  clay  which  is  mixed  in 
small  tanks.  When  thus  prepared  it  is  laid  over  the  loose 
earth  which  had  been  rammed  level  previously  and  thus 
the  roof  is  completed. 

The  thickness  of  the  hhalnjil  plaster  for  the  roof  ranges 
between  3"  and  4".  After  the  roof  is  completed  the  para- 
pet walls  facing  the  streets  and  the  neighbouring  build- 
ings are  raised  5  and  G  ft.  above  the  level  of  the  roof, 
tapered,  and  similarly  plastered  with  khahgil.  The  facade 
of  the  building  is  either  plastered  over  with  hhahjU,  of 
finer  quality  coloured  with  red  or  yellow  ochre  and  lined 
and  panelled  out  in  gatch  or  gypsum  or  entirely  plastered 
with  the  latter  and  ornamented  with  mouldings  of  the 
same  material.  The  interior  of  the  building — the  rooms — 
are  generally  plastered  with  khahgil  of  the  finest  quality 
calle  i  simgit,  which  is  composed  of  fine  clay,  the  husk  of 
wheat,  horse  or  cow  dung,  and  the  coloring  matter.  These 
are  mixed  in  large  vats  and  allowed  to  stand  for  several 
days — seven  or  eight  days — when  the  clay  is  considered 
ready  for  use.  It  is  then  applied  to  the  wall  with  a 
trowel,  care  being  taken  that  it  is  uniformly  laid.  The  pro- 
jecting angles  of  walls  and  recesses  are  picked  out  in  gutch 
and  coloured  to  suit  the  khah  or  rather  sungil  plaster. 

A  single  mason  will  lay  in  2000  bricks  for  a  day's  work. 
When  the  wall  rises  beyond  the  reach  of  assistants 
or  bearers  of  bricks  and  clay,  the  bricks  are  not  taken 
up  ill  hod  or  basket,  but  are  thrown  up  from  hand 
to  hand  to  men  placed  on  scaffoldings  or  stages  until  they 
reach  the  bricklayer.  Leather  gloves  are  worn  by 
the  throwers  to  save  their  hands  from  injury  arising 
■from  the  constant  friction  between  the  bricks  and  the 
palm  of  the  hand. 

Gatch  is  only  used  in  building  of  arches  or  mouldings 
and  is  never  mixed  up  in  larger  quantities  than  a 
few  seers  at  a  time  when  employing  it  as  a  cementing 
material  or  for  mouldings.  When  in  course  of  prepa- 
ration for  these  works  it  is  kept  in  constant  motion 
to  prevent  it  from  dying  or  getting  flat  and  therefore 
useless.  The  gatch  is  much  appreciated  for  its  quick  setting 
and  adhesive  properties ;  it  is  the  only  and  best  cement 
used  in  arched  masonry  and  mouldings. 

The  enclosure  walls  of  the  house  are  sometimes  carried 
to  great  heights — 30  to  40  feet — as  a  protection  against 
thieves.  They  are  built  solid  about  frds  of  the  height,  the 
remaining  portion  being  built  in  sandooghas  or  chambers 
which  run  along  the  length  of  the  wall — generally  of  enor- 
mous thickness  at  the  base  and  gradually  tapering  to  a 
point  or  edge. 

This  is  the  modun  operandi  of  building  an  ordinary 
dwelling  house,  and  though  the  same  method  is  observed 
in  the  construction  of  more  pretentious  buildings,  public  or 
private,  the  difference  is  only  in  the  choice  of  materials. 
There  are  huge  buildings  three  and  four  storeys  high, 
built  of  sundried  bricks  faced  with  burnt  bricks  and  the 
joints  filled  in  with  lime  or  fire  clay  and  glazed  green 
or  blue.  Vaulted  bazars  are  entirely  built  of  sundried 
bricks  decorated  with  figures  and  flowers  in  gypsum. 
The  perfection  to  which  clay  has  been  can-ied  in  the 
constructive  art  is  evidenced  in  the  former  and  the 
present  capital  of  Persia  by  the  magnificent  caravan- 
serai known  under  the  name  of  Carvanserai  Mukhlis ;  the 
buildings  in  Charhagh  or  four  gardens ;  the  public 
buildings  in  Maidaniahah ;  and,  last,  but  not  the  least 
the  Ualfdast  or  the  Royal  palaces,  old  and  new. 

ZULPAH. 


SURVEY  AND  SETTLEMENT  OF  KAMRUP,  ASSAM. 

Assam  has  already  proved  itself  to  be    one   of  our    richest 
possessions,    while    the    importance    of  its   natural    products 
has  attracted  considerable  attention  at  home.  The  process    of 
bringing  this  outlying  province  under  a  proper  system  of  con- 
trol has  been  going  on  for  some  years,  and  there  is  little  doubt 
that  liefore  long  we  .shall  become  fully  acquainted  with  all    its 
natural  treasures.     One  of  the  civilizing  influences  at  work  in 
Assam  is  the  survey.  The  annual  report  of  Settlement  opera- 
tions during  1885-86  in  connection  with  the  Cadastral  Survey 
of  Kanirup,  records  some   very  satisfactory  work  done.      The 
importance  of  a  Cadastral  Survey  is  too  well  known  to  need 
any  detailed   notice  here.  The   absence    of  such   survey  for 
the  Bengal  Presidency  is  now  so  acutely  felt,  as  to  render  the 
collection  of  agricultural  and  fiscal  statistics  a  matter  of  extreme 
difficulty.    It  is,  therefore,  that  the  carrying  out  of  a  thorough 
survey  in  Assam    will    be  viewed    with  much  satisfaction  as 
it  will  save  much  trouble  in  the  future,  and   render  the  work 
of  assessment  of  land  revenue  a  comparatively  easy  task.    The 
year  under  report  was  the  third    during  which   the  Cadastral 
Survey  was  engaged  in  Ivararup,  and  the  actual  work    of  sur- 
vey has  now  been  brought   to  a    close.    This,  however,  does 
not  include  the  revision  survey,  which  is  now  being  carried  out, 
and  which  will  be  completed  by  the  end  of  the  current  finan- 
cial year.  The  Kanirup  district   comprises  an    area  of  3,631 
square  miles,  of  which  rather  less    than    one-third,   or    1,174 
miles,  has  been  covered  by  the  Cadastral    Survey  and  Settle- 
ment.   This  area  lies  wholly   to   the  north   of  the   Brahma- 
putra, and  only  224  square  miles  on  the  south  bank    of   that 
river  have  been  surveyed.    This  w»as  unavoidable,  as  the  area 
excluded  consists  mainly  of  low  inundated  lands  which  make 
up   the    greater    portion    of  the    Barpeta    sub-division    and 
Chaniaria  tahsil,  as  well  as  the  hilly  country  bordering  on  the 
Khasi  Hills,  and  the  great   wastes   which   form    the    Bhutan 
Tarai  on  the  north.    Survey  operations  commenced  in  1883-84 
in  the  most  populous  and  best  cultivated    portion  of  the   dis- 
trict, lying  between  the   Rangia    and  Nalbari,   and  gradually 
worked    its    way    towards    the    circumference    of    the  area 
covered.      It    can    hardly    be    said    that   this    was     the   best 
method  of  proceeding,  as  the  result  has  been    to  increase  the 
average    size  of  the    fields    surveyed  without    decreasing  the 
average  cost  of  survey  per  acre.     In  1883-84  the  average  area 
of  the  field,  or    survey  unit,  was  098  acre,  which  increased  in 
the  following  year  to  1-06  acre,  while   during  1885-86  it   had 
reached  a  little  over  2  acres      The  cost  of   the    work    cannot 
yet  be  finally  ascertained    until    the   revision    of   the   present 
year  is  concluded,  and  the  operations   closed.     The    financial 
results,  however,  of  the  first  two    years'  work   show  at  first  a 
very   substantial  gain.     Thus,    in    1883-84  the    increase   of 
revenue  amounted  to  over  eight  thous.i.nd  rupees    upon  an  as- 
certained area  of  15,500  beegahs,  while  the   cost  of  the  survey 
and  settlement  was  calculated  at  nearly  a  lakh  of  rupees,  upon 
which  the  increased  revenue  would   yield    interest   at   nearly 
8|  per  cent.     In  the  following  year  the  increase   of  area  was 
over    17,700     beegahs,    and    the    revenue   therefrom    nearly 
Rs.    10,500;  while  the  survey  and  settlement  operations  cost 
over  a  lakh  and  forty  thousand  rupees,  yielding  interest  on  the 
outlay  at  nearly  7^    per    cent.     This  is,  of  course,  very  satis- 
factory, but  in  calculating  the  profits    no   allowance   has  been 
Tnade  for  the  ordinary  increase  of  revenue,  and  the  cost  of  the 
larger   establishment   necessitated  by  the  Cadastral    papers, 
which  must  all  be  deducted.     Taking  these  matters  into   con- 
sideration, it  is  admitted   that  the   increase   of    revenue,    or 
gain  to  Government,  is  somewhat    illusory,    and    the    invest- 
ment so  far  is  not  regarded   as  a  profitable  one.     But  it  is  a 
good  sign  to  see  that  the  Chief  Commissioner  views  the    pros- 
pective financial  results  of  such  a  survey  as   of   considerable 
importance.    With  the  powerful  checking  agency,  now  for  the 
first  time  placed  at  the  disposal  of  the  Divisional  Officers,    and 
an  energetic  district  staff  to  supervise  the  work,  considerable 
gain  should  accrue.     In  addition  to  this,    there  will    now   be 
an  accurate  basis  for  the  collection  of  improved   agricultural 
and  other  statistics,  and  a  complete  record  of   title  and   occu- 
pation furnished  by  the  Cadastral  maps.     Thus,  it  is  obvious 
that  survey  operations  cannot  but  be  regarded  as   an   import- 
ant factor   in  conveying  into  barbarous   and    semi-barbarous 
lands,  the  first  lessons  of   civilization.     Assam  is   a    valuable 
possession  ;   its  natural   resources  are  great   and  as  yet   un- 
developed ;    and  this   point  should   be    borne  in    mind  when 
eflTecting  Permanent  Settlement. 

J.  H.  J. 
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THE  GEOMETRY  OF  THE  OBLIQUE  ARCH. 

By  a.  Ewbaxk. 

III. 

ftg.  G.  /<«/.  7. 


=  90\  Cos  P  E  S= 


ES  ER_(. 
■  ER'  pe-  ^°^ 


Cos   ?.     In 


In/^..  C  P  E  R  is  a  vertical  plane  and  R  E  S  is  hori- 
zontal. P  R  E  and  R  S  E  are  right  angles.  Then  in  the 
plane  P  S  E  we  have  P  S  E  a  right  angled  A  having  P  S  E 

ES 
'PE 

fif.  7  this  angle  Ls  shewn  only  by  its  arc  P  S.  We  may  sup- 
pose P  R,  R  S  and  S  P  to  be  arcs  of  great  circles  drawn  on 
a  sphere.  The  plane  of  P  R  is  normal  to  that  of  R  S.  If 
the  hypotlienuse  arc,  so  to  s.ay  «,,  S  and  \  is  called,  \  we 
have  Cos  X=L'os.m  Cos  S.  These  angles  u,,  8  and  \  reap- 
pear in  ri'j.  <S  in  corresponding  positions. 

£!g.  S. 


In  _%.  S  wc  have  a  rou;;h  kind  of  perspective  drawing 
of  the  upper  half  of  a  portion  of  a  cylinder.  The  lines 
O  X,  Oy,0  z,  as  before  are  east,  vertical,  and  south.  O  is  a 
point  in  the  axis,  AT  is  a  transverse  sectiqn  correspond- 
ing to  A  E  B  of  /i//.  4,  T  is  any  point  in  this  semi-circle  and 
T  P  is  panalled  to  0  Z.  P  is  thus  any  point  on  the 
•.•lli])se.  The  face  of  the  arch  is  the  plane  P  R  S.  A  P  is 
a  i)ortion  of  a  spiral  having  its  pitch  90  —  7  according  to 
the  method  given  by  Mr.  H\ick.  T  K  is  the  tangent  line 
to  the  semi-circle  A  T,  K  E  F  is  parallel  to  0  s.  T  P  F  K 
is  the  tangent  plane  to  the  cylinder  at  P  or  to  any  other 
poiiif  along  the  line  T  P.  In  this  plane  must  lie  the 
;;i;i;-iif  line  at  P  to  any  curve  on  the  cylinder.  P  E  is 
tl  •  line  to  the  spiral  A  P.     The  angle  P  E  F  is 

th'  R  S   is  the   trace  on   the   roadway   of  the 

oblique  face,  E  S  is  normal  to  this  trace.  The  inclination 
of  E  P  to  the  face  P  R  S  is  given  by  the  angle  EPS 
which  we  have  to  find  in  terms  of  ft,  T  and   the  angle  a 

ifs  the  position  of  P  in  its  ellipse. 

us  of  the  cylinder  is  r. 
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PE~PFCoscc7 


^  Sin  X  =  C<js  a  Sin  \  (1).   E  F  ^^   E  P   Cos  7  = 

PR  Cosce  J  Cos  \=  T  H  Cosee  i.  Cos  r  =r  Sin  a.  Cosee  i, 
CVjs  \  -  r  Sin  rt.  Sec  a  Cosee  '/.  Cos  \  ~  r  Tan  a  Cot  \. 
by(l) 


Cot_ 
Sin 


CotREF=  |p 
.•.TanREF= 


r  tan  •>    Cot  \     r  Tan  a  Cot  7 


HK 

Sin  <i  Sin  7 
Cos  7      ■ 


r  Sin  a  Tan 


SinREF  ==  ---g"l!»  Sin   7 _ 

V  Sin'^^a  Sin-  \-|-Cos-\ 


Sin  a  Sin  7 


Sin  a  Sin  7 


Vl —  Sin  -\  +  Sin  -a  Sin  -y 
Sin  a  Sin  > 
"~Cos  S 


VT- 


by  (1).    Similarly,  Cos  R  E  F  = 


Cos -a    Sin -7 
Cos  7 


Cos  8' 
Now  E  S  is  perpendicular  to  R  S  ;  .-.  F  E  S  =  90 — 0  and 

Cosou  =CosRES=  Cos(FES-REF)  =  Cos  FES. 

Cos  R E F-hSin  F E  S.  Sin  R  E  F 

Sin  e  Cos  7  +  Cos  8  Sin  a  Siii  7  ^  ^ 

=■ C^il 5     •••    Cos   .  Cos   S   = 

Siu  ft  Cos  7  + Cos  e  Sin  a  Sin  7.  But  as  in  fig.  G.  Cos  w  x 
Cos  8  =  Cos  \  =  Cos  PES.  This  angle  is  the  comple 
nient  of  the  required  angle  EPS. 

.-.  Sin  EPS  ■-^-  Sin    6  Cos  7  + Cos  ft  Sin  a  Sin    7. 

The  maximum' value  of  the  last  found  expression  is 
found  by  making  a  =  90°.  That  is  the  near(\st  approach 
to  90  happens  for  that  spiral  which  meets  the  ellipse 
at  the  summit.  For  this  maximum  wc  have  Sin 
E  P  S  =  Sin   e  Cos  7  +  Cos  6  Sin  7  =.:  Sin  (6-t-7.) 

The  construction  of  Mr.  Buck   gives  Cot   7  :  :  -  tan  Q  ; 

.-.  Cot  y  is  greater  than  tan  6  or  7  <  qq  —  o  „i-  e  +  v 
<  90°. 

And  the  smallest  value  of  E  P  S  will  happen  for  a  = 
zero. 

Then  Sin  E  P  S  ^  Sin  6  Cos  7  =  Sin  0  Sin  ^,  as  we 
found  before.  Thus  this  method  gives  aU  the  angles 
acute  angles. 


Wc  come  now  to  a  remarkable  theorem  experimentally 
discovered  by  Mr.  Buck.  In  /ig.  9  the  face  coursing  lines 
for  the  oblique  face  are  not  straight  lines  except  that  at 
E  F.  Others,  such  as  G  H  are  curved,  having  their 
concavity  turned  towards  the  crown  of  the  arch.  The 
curvature  which  is  zero  at  E  F  changes  gradually  as  we 
go  towards  A  or  B.  Mr.  Buck  discovered — to  use  his  own 
words — that  "  if  we  dra\v  chords  of  small  arcs  of  these 
curves  at  the  point  E,  G,  &c.,  these  chords  if  produced  will 
all  pass  through  one  point."  Hence,  havini;  drawn  ac- 
curately anj'^  two  curves,  say  E  F,  G  H,  and  having  thus 
determined  the  point  R,  in  which  the  produced  chords 
meet,  the  direction  of  the  chord  of  a  small  arc  at  any 
other  point,  say  B,  is  determined  simply  by  joining  R  B. 

This  property  he  first  suspected  by  the  look  of  some 
drawings  and  then  he-  verified  it  by  having  some  more 
drawings  executed  on  a  large  scale  and  with  the  utmost, 
attainable  precision.  If,  however,  his  draughtsmen  could 
have  put  on  the  paper  points  visible  but  absolutely  without 
magnitudes  and  could  have  drawn  lines  ^lerfectly  strai>;ht 
and  without  hreacltli,  they  A\'ould  have  f/wproved  the 
theorem  as  stated  for  cJwrds  of  arcs.  But  the  theorem 
is  absolutely  true  for  the  tangent  lines  at  E,  G,  B,  &c., 
and  this,  of  course,  Mr.  Buck  understood. 

In  giving  a  trigonometrical  jiroof  of  the  theorem  in 
([uestion— a  theorem  which  is  sometimes  called  the 
"  rule  of  the  focal  eccentricity,"  but  which  would  better  be 
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defined  by  calling  it  simply  Ruck's  theorem — we  shall 
not  at  first  limit  the  pitch  of  the  spirals  as  was  done 
by  Mr.  Buck.  If  the  theorem  is  true  for  any  "  family" 
of  spirals  the  usefulness  of  Buck's  theorem  is  gained  for 
any  other  pitch  which  an  Engineer  in  constructing  a  bridge 
might  prefer  to  adopt.  <i>iven  a  roadway  over  which 
a  railway  bridge  is  to  be  thrown,  and  given  that  the  line 
of  the  railway  had  been  already  settled  the  oblicjuity  of 
the  bridge  within  narrow  limits  is  pre-determined.  This 
limitation  could  indeed  be  avoided  by  giving  unnecessary 
width  to  the  bridge.     This  would  seldom  be  done. 

If,  however,  the  Engineer  is  helpless  in  the  matter  of 
obliquity  it  does  not  therefore  follow  that  he  is  helpless  in 
the  matter  of  pitch,  for  the  soffit  coursing  joints.  If 
Buck's  theorem  is  true  only  when  the  family  of  spirals 
are  given,  (what  we  will  call)  of  the  "  Buck  "  pitch,  then 
no  doubt  by  the  usefulness  of  Buck's  theorem  the  Buck 
pitch  will  be  consecrated.  We  shall  next  proceed  there- 
fore to  inquire  whether  Buck's  theorem  is  independent  of 
pitch. 

( To  he  coil  tinned.) 


REPORT  ON  THE  AURIFEROUS  TRACTS,  MYSORE. 

(Continued  from  Puge  220.) 

SONNAHALLI  SERIES  OP  OlU  WORKINGS. 

These  workings  commence  about  2  railps  to  the  South  and 
slightly  to  the  East  of  tlie  village  of  Sonnahalli,  the  bearing 
which  is  335°  or  25°  to  the  West  of  North  from  a  pile  of 
stones  or  station  set  up  by  me  on  a  hill  overlooking  the 
village  to  the  South.  Tliere  is  an  almost  continuous  run  of 
very  large  old  workings  for  over  2^  miles  South  from 
Sonnahallibetta.  Immense  quantities  of  auriferous  quartz 
and  chloride  containing  silver  must  have  been  taken  from 
this  lode,  as  comparatively  speaking  very  little  now  remains 
in  the  debris  still  left  on  the  sides  of  these  old  workings. 
Judging  from  their  present  depth  and  from  their  great 
age,  they  must  have  been  carried  to  a  very  great  depth,  the 
oldest  inhabitants  of  the  villages  having  no  recollection  of 
the  times  they  were  worked,  nor  have  they  even  heard 
about  them  from  their  forefathers.  The  very  fact  of  no  trace 
of  where  the  quartz  was  ground  proves  the  old  workings  to 
he  of  very  ancient  date.  We  made  very  diligent  search  and 
enquiries  as  to  where  this  process  took  place,  but  could  tind 
no  trace,  nor  any  information  as  to  how  the  quartz  was 
reduced  to  enable  the  gold  to  be  extracted.  We  visited 
several  ancient  sites  of  villages,  on  which  had  been  old  forts, 
but  no  trace  whatever  of  the  reduction  process  by  the 
ancients  could  be  found.  From  this,  I  come  to  the  conclu- 
sion that  the  reduction  of  the  quartz  must  have  taken  place 
upon  the  outcrop  of  the  country  rock  to  be  found  every 
where  adjacent  to  the  old  workings.  But  from  the  lapse 
of  time  the  portions  of  the  rock  used  for  the  reduction  of 
the  quartz  have  been  weathered  down  by  atmospheric  influence. 
This  sort  of  weatherins:  down  is  very  plain  upon  the  Kolar  wold 
fields.  Bands  of  hard  trap  used  for  reduction  purposes  are  so 
•weathered  down  in  the  short  space  of  40  or  50  years  that 
the  whole  of  the  hollows  worn  down  in  them  during  the 
reduction  of  the  quartz  from  the  mines  are  almost  obliterated. 
Kaeimuddenahalli  Line  op  Old  Workings. 

I  name  this  line  of  old  workings  as  above  for  reference 
sake.  The  bearing  from  Karimuddenahalli  to  a  large  old 
working  is  95°.  This  is  one  of  the  largest  old  workings 
that  I  have  seen  in  India,  and  the  largest  perpendicular  pit 
that  I  have  seen.  Its  present  depth  from  the  top  of  the 
debris  which  surrounds  it  is  about  50  feet.  Its  breadth  North 
and  South  ia  about  60  feet  and  its  length  East  and  West 
being  about  1 20  feet.  Between  this  and  another  old  work- 
ing is  a  small  bar  of  country  rock  left  by  the  ancient  miners 
from  which  I  got  the  strike  of  the  country,  it  being  18° 
West  of  North  or  342°.  The  second  old  working  is  also 
very  large  lying  close  to  the  larger  one  to  the  West.  A 
very  fine  reef  of  quartz  is  exposed  in  the  North  face  close  to 
the  bottom,  its  breadth  being  about  18  feet.  The  quartz 
here  is  very  massive,  and  no  doubt  the  working  had  to  be 
abandoned  on  account  of  the  great  strength  of  the  lode,  the 
ancients  not  being  accustomed  to  the  use  of  powder  for 
Wasting  purposes,  judging  from  the  fact  that  no  trace  of 
drills  or  blasting  operations  are    visible.     The  depth    of   this 


old  working  as  it  now  stands  is  about   25   feet,   length  about 
40  feet  and  breadth  about  30  feet. 

Judging  from  the  immense  mass  of  debris  that  is  found 
round  the  pits  and  close  upon  their  edges  and  the  great  age 
of  these  workings  with  their  present  depth,  leads  me  to 
believe  that  they  must  have  been  carried  down  to  a  very  great 
depth,  as  the  constant  filling  in  for  many  generations  must  have 
filled  the  pits  considerably,  and  the  large  quantity  of  stuff  re- 
moved from  them  now  remaining  on  the  surface  proves 
them  to  have  been  of  very  great  depth,  and  judging  from  what 
I  have  seen  in  other  places,  I  would  say  these  are  the  deepest 
ancient  workings  that  I  have  seen  through  my  prospecting 
trips  in  Southern  India. 

Another  small  old  working  in  the  same  hearing  exists 
about  ^  mile  South. 

A  quarter  of  a  mile  nearer  to  the  village  from  the  large  old 
working  commences  a  series  of  old  workings  running  North 
18°  West  to  within  ^  mile  of  Dharmapura  to  the  North. 
This  is  a  continuous  line  of  old  workings  for  about  2^  miles. 
Deep  excavations  have  been  made  right  through,  but  apparent- 
ly upon  several  lodes  as  they  are  found  in  several  places  at 
ri<>ht  angles  East  and  West  to  each  other.  Immense 
quantities  of  auriferous  quartz  and  silver  chloride  must  have 
been  taken  from  these  workings,  but  where  reduced  for  the 
extraction  of  gold  and  silver  as  in  the  former  lode  could  not 
be  ascertained. 

A  mile  and  a  half  to  the  North-East,  we  came  upon  3  old 
workings  which  form  a  portion  of  the  Sonnahalli  series  being 
in  the  same  bearing  and  apparently  on  the  same  lode. 

Near  the  village  of  Nadpanhalli  to  the  North  of  it,  are  two- 
shallow  pits  from  where  korundum  has  been  taken  and 
carried  to  Mysore  for  sale.  The  korundum  here  occurs  in  two 
forms,  one  as  rock  korundum  and  the  other  as  cubical  or  in 
a  more  cr3'.stalline  form,  the  rock  carrying  the  cubes.  The 
rock  korundum  is  not  a  very  fine  quality,  but  still  equal  to 
the  samples  that  I  have  had  sent  to  me  from  England  of 
American  korundum  valued  at  £44  a  ton,  the  cubes  of  a  more 
cry.stalline  form  being  superior  to  the  bane  korundnm  sent  as 
samples  to  me  from  England  and  valued  at  £60  a  ton.  The 
country  rock  surrounding  these  is  micaceous  and  hornblende 
schist. 

I  have  reason  to  believe  that  the  granite  outcroo  crossing 
the  country  45°  East  of  North  near  the  village  of  Gagenhalli 
has  cut  off  the  gold  for  some  distance  to  the  North. 

Mining  in  the  Hunsur  Taluk  will  be  exceedingly  cheap  as 
fuel  is  in  abundance  and  water  plpntiful.  A  road  from 
Chetnahalll  can  be  constructed  at  a  very  small  cost  as  the 
country  is  most  favourable  for  road-making,  the  distance  being 
about  10  miles,  or  20  miles  from  the  Mysore  Railway  Station. 
Timber  for  mining  and  building  is  exceedingly  cheap,  the 
field  being  close  to  the  large  timber  depots  at  Heggaddevan- 
kote  and  Hunsur.  Very  fair  bricks  can  be  had  at  Rs.  3  per 
thousand  also  large  potters'  tiles  at  the  same  price.  Granite 
can  be  had  for  building  purposes  at  a  distance  of  10  miles, 
the  length  of  carriage  over  a  bad  country  track  will  make 
the  price  enormous.  For  special  purposes  only  granite  may 
be  used. 

On  arriving  at  Berya  in  Yedatore  Taluk,  I  got  information 
of  asbestos  being  found  near  the  village  and  had  some  brought 
for  inspection.  I  proceeded  next  morning  to  examine  the  place 
and  found  asbestos  in  the  excavated  earth  from  the  bed  of  the 
tank  now  forming  the  bund,  and  I  am  given  to  understand 
that  it  is  taken  out  for  the  Mysore  market  when  the  tank 
is  dry.  The  mineral  is  of  a  very  fine  quality,  although  the 
fibre  is  not  lon<.'.  I  have  reason  to  believe  that  good  long 
fibrous  abestos  will  he  found  in  depth,  but  as  it  is  in  the  bed 
of  the  tank  any  excavation  to  find  it  now  would  be  quite 
out  of  question.  The  country  rock  here  is  fine  argillaceous 
sandstone  slate  of  the  finest  quality  lying  almost  horizontal 
with  a  very  slight  incline  of  dip  to  the  East.  Small  horn- 
blende dykes  strike  from  North  to  South  along  this  portion 
of  the  country  and  stalactited  hornblende  quartz  are  to  be 
found  strewn  all  over  the  low  hills  lying  to  the  East  of 
Berya.  We  proceeded  next  morning  to  the  village  of 
Yedegaudanhalli  on  the  Hole  Narsipur  road  and  then  struck 
off  South-West  for  about  ^  mile,  where  we  found  a  very 
large  deposit  of  asbestos  running  about  2  miles  wide.  We 
traced  it  for  about  2  miles  North  and  South,  its  breadth 
East  and  West  being  2  miles,  and  according  to  surface  in- 
dications passes  North  and  South  along  the  country  for  an 
unknown  distance.  The  country  rock  carrying  this  mineral 
is  argillaceous  earth  slate  with  magnesian  lime  stone  cap  in 
•ulphide  and  with  talcose  schist  veins. 
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NOTES  FROM  HOME. 
(From  our  oicn  Correspondent.) 
"  PRiJfTiSG  Macqinkry  "  was  the  title  of  a  paper  read  and 
discussed  «t  the  last  meeting  of  the  Institution  of  Civil  En- 
gineers bv  Mr.  Clowes.  In  this  paper  the  successive  and 
sequential  stages  are  traced,  which  mark  the  development  of 
printing  from  the  little  hand-press  of  four  centuries  ago  to 
the  power-press  of  to-day.  The  past  and  present  printing 
machinery  of  the  •'Times  "  are  noticed  with  much  detail,  and 
the  descriptive  accounts  of  several  other  special  machines 
go  to  complete  a  record  of  the  progress  made  during  the  last 
70  or  80  years  in  a  direction  tending  to  promote,  to  a  very 
Urge  degree,  the  freedom,  prosperity  and  happiness  of  the 
nation. 

A  paper  on  the  "Shone  Hydro-Pneumatic  Sewerage 
System  "  was  read  by  Mr.  AuU  at  the  last  meeting  of  the 
Society  of  Engineers.  The  author  laid  down  the  leading 
principles  of  good  sewerage,  and  after  dealing  with  the  diffi- 
culties of  treating  together  sewage  and  rainfall,  explained  the 
objects  and  claims  of  the  Shone  system.  The  Pneumatic 
ejector  was  described,  and  three  typical  examples  of  the  sys- 
tem were  illustrated. 

At  the  last  meeting  of  the  Telegraph  Engineers  a  paper 
was  read  by  Mr.  A.  E.  Kennelly  on  the  Resistance  of  Faults 
in  Submarine  Cables.  In  this  paper  very  valuable  experi- 
ments were  described  by  the  author  of  methods  that  were 
used  in  testing  faults  in  submarine  cables,  and  the  paper 
evoked  a  discussion  of  considerable  value  and  of  high  techni- 
cal interest. 

The  pros{>ectus  of  the  new  Incandescent  Gas  Light  Com- 
pany (Welsbach's  system)  has  been  issued.  Several  of  the 
London  daily  papers  hail  this  lamp  as  the  "  coming  light " 
for  brilliancy,  purity,  and  economy. 

Gas  and  oil  are  in  competition  in  Waterford,  where  the 
corporation  are  not  satisfied  with  the  action  of  the  Company, 
and  have  reverted  to  the  use  of  oil  for  lighting  the    streets. 

Wrought-iron  pipes  are  being  used  for  gas  mains  in  New 
York  by  the  Standard  Gas  Light  Co.  The  Company  intend 
to  lay  30  miles  of  these  pipes,  and  gas  plant  will  be  placed 
at  different  places,  but  without  enormous  holders.  The  gas 
is  to  be  distributed  at  high  pressure,  and  by  the  use  of  mains 
in  3o  feet  lengths,  with  ga.s-tight  joint,  the  leakage  (about  15 
per  cent.)  of  the  New  York  Company's  will  be  avoided.  It 
is  asserted  that  under  a  lib,  pressure  a  6"  wrought-iron  main 
will  carry  as  much  gas  as  a  16"  main  would  under  the 
system  now  in  use.  The  gas  intended  to  be  produced  is  by 
passing  the  steam  over  incandescent  carbon  enriched  with 
naptha. 

The  new  Suspension  Bridge  at  Hammersmith  re-erected  un- 
der the  auspices  of  the  Metropolitan  Board  of  Works  is  to  be 
opened  by  the  Prince  of  Wales  about  the  20th  of  May,  and  it 
is  arranged  that  upon  the  same  day  His  Royal  Highness 
will  also  lay  the  foundation  stone  of  the  new  bridge  at 
Battersea. 

'"'^A  new  industry  is  being  established  in  South  Staffordshire 
in  connection  with  the  steel  trade.  A  complete  plant  has 
just  been  laid  down  at  the  works  of  the  Staffordshire  Steel 
Company,  Bilston,  for  the  grinding  of  basic  slag  for  agricul- 
tural fertilising  purposes.  A  slag  house  140  feet  long  by  .^O 
feet  has  been  built  for  the  accommodation  of  the  grinding 
machinery.  The  process  is  divided  into  three  stages.  The 
last  completely  pulverizes  the  slag  making  it  of  such  a  fine- 
ness that  will  pass  through  a  mesh  of  10,(lOO  holes  to  the 
square  inch.  The  slag  being  composed  of  40  per  cent,  of  lime 
and  from  1.5  to  20  per  cent,  of  phosphoric  acid  its  value  as  an 
agricultural  fertiliser  is  becoming  increasingly  appreciated. 

Professor  Tyndall's  renignation  of  the  chair  of  Natural 
Philosophy  of  the  Royal  Institution  has  been  accepted  with 
much  regret,  and  to  mark  the  Institution's  cordial  apprecia- 
tion of  his  eminent  merits,  he  has  been  nominated  for  election 
as  Honorary  Professor,  a  title  previously  borne  by  Sir  Hum- 
phrey Davy  and  Professor  Brande.  One  of  the  annual 
courses  of  lectures  will  lie  called  the  Tyndall  lectures,  and 
his  bust  is  to  be  placed  in  the  House  of  the  Institution  in  memo- 
ry of  his  relations  with  it.  The  resignation  of  Dr.  Tyndail 
has  called  forth  general  expressions  from  throughout  Ger- 
many, where  he  wns  esteemed  as  a  physicist  and  had  many 
personal  friends 

A  petition  has  ueen  presented  to  the   Queen  in  Council   by 


the  Dukes  of  Cambridge,  Cumberland,  and  Westminster,  and 
others  on  behalf  of  the  Parkes  Museum  of  Hygiene,  and  the 
Sanitary  Institute  of  Great  Britain,  praying  for  the  grant  of 
a  charter  of  Incorporation  undi>r  the  name  of  the  Sanitary 
Institute.  There  will  be,  no  doubt,  considerable  opposition  to 
this  from  several  influential  scientific  bodies. 

The  Great  Eastern  Steamship  has  been  brought  from  Dub- 
lin to  the  Mersey  where  she  will  be  a  summer  resort,  a  posi- 
tion she  profitably  filled  last  year. 


"Eke  &dZtiUi 


PUBLIC  WORKS  DEPARTMENT. 

Punjab,  May  5,1887. 

Mr.  T.  B.  Morris,  Executive  Engineer,  1st  grade,  Public  Works 
Department,  Punjab,  is  allowed  two  years'  furlough,  with  effect 
from  the  10th  May. 

Burma,  April  30,  1887. 

With  {reference  to  Gazette  of  India  Notification,  dated  the  2l3t 
March  1887,  Colonel  C.  M.  Browne,  r.e,.  Chief  Engineer,  2nd  class, 
made  over,  and  Lieutenant-Colonel  W.  (i.  Cumming,  R.E.,  Superin- 
tending Engineer,  3rd  class,  received,  charge  of  the  ofiice  of  Secre- 
tary to  the  Chief  Commissioner,  Public  Works  Department,  on  the 
forenoon  of  this  date. 

With  reference  to  Public  Works  Department  Notification,  dated 
the  16th  April  1887,  Mr.  M.  Birkbeck,  Executive  Engineer,  2nd 
grade,  made  over,  and  Mr.  A.  W  T.  desA  deCrettes,  Executive 
Engineer,  2nd  grade,  received,  charge  of  the  Henzada  Division  on 
the  afternoon  of  the  23rd  April  1887. 

Burma  State  Railway. 

With  reference  to  Director-General  of  Railways'  Notification 
dated  the  16th  March  1887,  Mr.  W.  H.  P.  Sherman,  Executive 
Engineer,  l.st  grade,  sul).  pro  tern.,  reported  his  arrival  at 
Rangoon  on  the  forenoon  of  the  25th  instant  and  is  posted  tem- 
porarily to  the  Eugineer-in-Cliief's  office  for  duty. 

Hyderabad,  May  2,  1887. 

Lieutenant  E.  Houston,  r.e..  Assistant  Engineer,  2nd  grade,, 
has  passed  the  Professional  and  Colloquial  Hindustani  Exami- 
nations. 

Madras,  May  [3.  1887. 

M.  R.  Ky.  R.  A.  Srinivassa  Aiyangar  Avargal,  b.a.,  b.c.e., 
Assistant  Engineer,  3rd  grade,  is  deeUred  to  have  passed  ou 
the  5tli  April  1887  the  Professional  Examination  prescribed  in 
the  Public  Works  Department  Code. 

The  following  promotion  is  made  :  — 

M.  R.  Ry.  R.  A.  Srinivassa  Aiyangar  Avargal,  b.a.,  b.c.b., 
from  Assistant  Engineer,  3rd  grade,  to  Assistant  Engineer,  2nd 
grade,  with  eifect  from  the  12th  April  1887,  permanent. 

Bengal,  May  11, 1887. 

General. 

Rai  Madhub  Chunder  Roy,  Bahadur,  Executive  Engineer,  is 
appointed  to  ofiaciate  as  Inspector  of  Local  Works  in  the  Burdwau 
Division,  during  the  ab.sence,  on  furlough,  of  Mr.  L.  R.  Roberts. 

Rai  Madhub  Chunder  Roy,  Bidiailur,  will  also  exercise  the 
powers  of  an  Inspector  of  Local  Works  in  the  Orissa  Division. 

Mr.  W.  P.  Milne,  Executive  Engineer,  'Jessore  Division,  is  ap- 
pointed to  officiate  as  Executive  Engineer  of  the  Rajshahye  Divi- 
sion, vice  Rai  Madhub  Chunder  Roy,  Bahadur,  on  deputation. 

Mr.  B.  K.  Finnimore,  Assistant  Engineer,  temporarily  employed 
on  State  Railways,  is  appointed  to  hobi  charge  of  the  Jessora 
Division,  vice  Mr.  W.  P.  Milne,  transferred  to  Rajshahye. 

Rai  Haran  Chunder  Banerjee,  Sahib,  is  transferred  from  the 
Jessore  Division  to  the  office  of  the  Superintending  Er.giueer. 
Western  Circle. 

The  services  of  Mr.  E.  R.  Gardiner,  Assistant  Engineer,  Bhagiil- 
pore  Division,  are  placed  at  the  dispos  d  of  the  Railway  Branch 
for  employment  on  the  Northern  Bengal  State  Railway. 

Lieutenant-Colonel-C.  W.  I.  Harrison,  R.B.,  Officiating  Chief 
Engineer  and  Joint-Secretary  to  Government  in  the  Public  Works 
Department,  officiated  as  Chief  Engineer  and  Secretary  in  addition 
1o  his  own  duties  from  the  8tli  April  to  the  3rd  instant,  both  days 
inclusive. 

Railway. 

Mr.  AV.  Nicholson,  Superintendent  of  Way  and  Works, 
Eastern  Bengal  State  Railway,  is  granted  18  months'  leave  on 
medical  certificate,  with  effect  from  the  12th  May  1887,  or  such 
(!-it<'  !t-  he  may  avail  himself  of  the  same. 

Irrigation. 

Mr.  .1.  F.  Williamson,  Executive  Engineer,  attached  to  the 
Office  of  the  Superintendmst  Engineer,  Soiith-Western  Circle,  is 
appointed  to  hold  charge  of  the  Nuddea  Rivers  Division,  during 
the  absence,  on  leave,  of  Mr.  C.  E.  Livesay,  or  until  further 
orders. 
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Mr.  A.  Hayes,  E.'feciitive  Engineer,  •n■:\^  attacheil  to  the  olHee 
of  the  Superiiiteniliiio;  Eiirrineer,  Orissa  Ciicle,  from  tlie  5th  to  the 
12th  of  October  last,  both  days  iiichisive. 

India,  May  7,  1887. 

Mr.  H.  j\[.  M.tthews,  c.i.e.,  M.-iiiajer  and  Eiigiiieer-iii  Cliief, 
Bnrmali  State  R;iilways,  is  permitted  to  retire  from  tlie  service  of 
Goveriinient,  with  effect  from  the  31st  M»rch,  1887. 

Mr.  E.  W.  Anuulell,  Execnrive  Eiirrineer,  .3rd  grade.  State 
Railways,  Officiating  Deputy  Consulting  Engineer  to  the  Govern- 
ment of  India  for  Guaranteed  Railways,  Lahore,  is  confirmed  in 
that  appointment. 

Honorary  Lieutenant  and  J>epnty  As-sistant  '^ommissary  W.  T. 
Tobin,  Supervisor,  1st  !rra<le.  Hvder.ihid,  is  promoted  to  Assistant 
Encineer,  ."Jrd  grade,  with  effect  from  tlie  18tli  .Tune    1886. 

Mr.  A.  0.  Cregeen,  Superintending  Eiiciueer,  Istcla.sa,  is  grante  1 
furlough  for  eight  months  in  extension  of  the  furlough  granted  to 
him  in  PnliHc  Works  Department  Notification  No.  26,  dated  4tli 
February  1886. 

His  E.xcelleiicy  the  Governor-General  in  Council,  having  .sanc- 
tioned a  survev  being  undertaken  of  the  river  Chenab  at  Rainn- 
walla  on  the  Sind-Sagar  State  Raihvav  with  a  view  to  the  selec- 
tion of  a  site  for  a  railway  bridge  at  that  place,  Mr.  R.  T.  Mallet, 
Chief  Engineer,  3'd  class,  .State  Railways,  is  aopointed  Engineer- 
in-Chief  of  tlie  project  under  the  orders  of  the  Director  of  the 
North-Western  Railway. 

Mr.  .1.  R.  Bell,  Executive  Engineer,  I st  grade,  State  Railway.^, 
is  appointed  Superintendent  of  Way  and  Works  of  the  Punjab 
Section,  North-Western  Railway,  vice  Mr.  R.   T.  Mallet. 

Colonel  F.  D  M.  Brown,  v.c.,  S.  C.  Executive  Engineer,  1st 
Grade.  North-Western  Provinces  and  Oudh,  is  appointed  to  offi- 
ciate as  a  Superintending  Engineer,  with  effect  from  the  9th  May 
1887,  during  the  absence  on  privilege  leave  of  Colonel  E.  Sweten- 
ham,  or  until  further  orders. 

Assam,  May  7,  1887. 

The  unexpired  portion  of  the  three  months'  extended  sick  leave 
on  medical  certificate  granted  to  Rai  Sahib  Gopal  Chandra  Cliatta- 
padhyay,  B.A.,  As.sistant  Engineer,  1st  graile,  in  Orders  dated 
nth  April  1887,  is  hereby  cancelled,  lie  havini*  reported  himself 
for  duty  to  the  Manager,  Eastern  Bengal  State  Railway,  on  the 
foienoon  of  the  loth  April  1887. 

Rao  .Sabib  Matailin  Sukul,  m.a..  Apprentice  Engineer,  is,  in  the 
interests  of  the  public  service,  transferred  from  tlie  Cachar  to  the 
Sylhet  district. 

England  has  declined  to  participate  officially  at  the  Paris  Ex- 
hibition in  1889. 

Notes  from  Ciiixa.— The  merchants  of  Shansi  have  obtained 
permi.ssion  from  the  Governor  of  the  Province  to  establish  a 
mining  department  similar  to  that  in  existence  in  Yunnan  and 
Kwantung. 

The  Board  of  Admiralty  strongly  advocate  the  construction  of 
a  railway  from  Taku  to  Tientsin,  thence  Northwards  to  Shan  Hai 
Kuan. 

M.  Carrey,  a  Lieutenant  of  M.  Thevenet,  the  head  of  the  French 
Syndicate,  has  been  sent  to  survey  the  Yellow  River,  which  is  so 
plentiful  a  source  of  trouble  and  loss. 

The  Pavmben  Channkl  Scheme. — A  new  phase  has  come  over 
the  long  pending  Paumben  Cliannel  scheme.  The  works,  it  is 
rumoured,  are  to  be  undertaken  by  French  and  not  English  en- 
gineers. Since  the  completion  of  the  Suez  Canal,  the  French 
have  always  claimed  the  lead  in  work  of  a  similar  kind,  and  it 
would  seem  as  if  in  the  present  instance  they  were  going  to  cut 
out  English  ICngineers. 


inliiiiu  (Irngincering  |]utcnt  ^cgbtcr. 

Specifications  of  tlio  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV^.  of  1859  in  the  Office  of 
the  Secretary  to  tlic  Government  of  India  iu  tlie  Home 
Department  : — 

The  2nd  May  1887. 

81  of  '85. — Sorabjee  Muiiulicrjeu  Rutnaggur,  Apprentice  Mill 
Manager  in  the  Soonderdass  Spinning  and  Weaving 
Mill  Company,  Limited,  residing  at  (Jrand  Road, 
Bombay. — For  life  r/iianl  and  automvMtic  cleaner  for 
tram  cars. 

16i  of  '85.— Mathew  Blake,  of  No.  6,  Wellington  Street,  in  the  town 
of  Greenock,  in  .Scotland,  Millwright  and  Engineer, 
and  John  Barclay,  of  Oakfield,  East,  in  the  said  town 
of  tireenook,  also  Millwright  and  Engineer,  trading 
at  the  Victoria  Works,  Macdougal  Street,  in  said 
town  of  Greenock,  under  the  firm  of  Blake,  Barclay 
and  Company. — For  improremfiifn  in-  the  vmnu/actare 
and  conxtruetlon  of  Sugarcane  Mill  Jtollers. 

1*73  of  '85- — R.  V.  .Schwarz,  at  Barrakur,  Bengal. — For  imjiroved 
arramji'tni  II'  for  raUimj  water. 

72  of  '37. — William  .Jackson,  Engineer,  Thorn  Grove,  Mansfield, 
Aberdeen,  Scotland. — For  improrr.d  means  for  nemir- 
ini/  tubes  in  the  tube-plates  of  air  heatimj  apparatus  or 
the  like. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING    now  offers  to   Inventors  generally 

the  advantages  of  its  Patents  Department. 

Patents  procured  and   Designs  and  Trade  ]Marks   registered  in 
all  parts  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 


THE  STAR  PRESS, 

19,  Lall  Bazaar  Street,  Calcutta. 

UNDERTAKES 

LETTER  PRESS  &  LITHOGRAPHIC  PRINTING, 

IN  THE  JiEST  STYLE. 

Every  detail  specially  attended  to  hij 

C.  J.  A.  PRITCHARD,  Manager. 


Sumbhoo     Chunder    Auddy, 
No.  58,  WELLIXGTOX  STKKKT, 

Calcutta. 

Nkw  and  Second-h.\nd 

ENGINEERING  and  SCIKKTIFIC  )500RS 

In  stock  ur  procured  at  lowkst  ti'Tiois. 
Agent  fur  the  Sale  of 

ISDIAN  KXijlIXEEKISG. 


B 


NE-W  BOOKS, 
y  Rai  Bahadur  Ktuihya  Lai, 

M.I.C.E.,  lat.-  Executive  Engineer., 
P.W.D.,  Punjab,  Fellow  of  the  Puujan  Uni- 
versity. 

Rules  for  calculating  the  Velocity  and 
Discharge  of  Rivers  and  Open  Canals. 
Re.  1-00. 

A   Tre.\tise  on   Surveying    Instruments 

and  Surveying.     Designed   for  the  use    of 

Native  Surveyors.     (Oordoo.)     Re.  1-0-0. 
Apply  to 

Thk  new  IMPEUIAL  I'JIESS,  Lahore. 


TRAl'TWINE'S 

ENGINEEIUNG   WORKS. 

CIVIL  ENGINEKll'S  POCKET-BOOK 
(26tli  thousand,  1886,1  revised 
and  enlarged  ;  866  pages,  morocco 
flaps         ...  ...  ...    S5'00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
<iate. 

RAILROAD  CURVES.  Twelfth  re- 
vised editiou,     1886.     Limpealf  ..      S'aO 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2'00 

John   Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

TIIK  DKSIGNIXG  OF  OUDINAKY 

I  EON   HIGHWAY  BEIDGES. 

IUu8tr.ited  by  Numerous  Engmviugs  aiid  7  Folding 
Plates,  Showing  Bridges  Actunlly  ConBtructed  and 
giving  iheir  Dimen.'iions  ;  also  containing  42  Tables. 
By  I.  A.  L.  WADDKLL,  C.E.,  K.A.Sc,  Wa.E., 
Late  Professor  of  Civil  Kuginooriug  iu  the  Univer- 
sity of  Tokio,  Japan ;  Memlier  of  the  American 
Society  of  Civil   Engineers.    Price,  £1-00. 

TOUN     WILEY     AND    S0M8,    15,    Astor  Place 


AND    SONS,    15 
New  York 


The  engineering  &  MINING  JOURNAL 

tjUBsciiinii'^'  Pkick,  including  pustaue  for 
India  and  all  countries  in  the  Postal  Union, 
S5 -20s.  =Rs.  14  per  annum.  All  payments 
must  be  made  iu  advance. 

n^ho  Scientific  Publishing  Co., 

-*-     27,  PARK  PLACE,  NEW  YORK, 

Agents  for  Indian  Jimiineerinn. 

pa^Te N t  pyc kTf^L i D eT^uTesT 

For  Engineering  Calculations, 

IPor  giving  at  sight  7-esulis  lohicJi   x^'onhi  othcn.i'iis 
he  only  obtained  by  working  tedious   7nathcniaticaZ 
tormtihe. 

Designed  itnd  patented  by  LALA  GAXGA  RAM, 
A.  M.  I.  C.  E,  M.  I.  M.  K.,  Ex.  Eng.,  P.  W.  D.,  Puujab 
fe!  f  Xo.  1.  —For  Scaiitlings  of  Timber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,  Ap- 
plicable to  all  forms  and   Spans.    Price 
lis.    ..  ..  ..  ..  la 

No.  2.— For  Thickness  of  Retaining  Walls  {level 
topped  and  surcharged),  all  shapes  and 
heiglits,  under  all  X'^ssible  eonditions. 
Price  Hs.  ..  ..  .6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 

lattice,  warren,  &c.,  all  form  and  spans) ; 

Bending  and    Shearing    Strains  found 

direct    \YITHOU  r     CALCULATIONS. 

Bars   requiring  counter-bracing  detei- 

■- \,  mined  at  si.;ht.     Price  Rs.  ..  -i; 

FULL  SET  FOR  Rs.  2i. 

TUufitrated  Pamphlet   of  Instructions,     shewing 

several  examples  worked  nut,  accompany  each  iu- 

strumont.     Pamphlet  separate.  S  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY, 
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THE  EDITOR, 

INDIAN   ENGINEERING, 

"|"S  in  communication  with 
Gentlemen  and  Firms  of 
standing  and  repute  in  Europe 
and  America,  and  is  prepared 
to  arrange  for  having  Inspec- 
tions carried  out  of  Cast  Iron 
"Water  Pipes  and  other  Cast- 
ings, and  of  Wrought  Iron  and 
Stool  "Work.  Also  to  obtain 
opinions,  advice,  or  other  in- 
formation in  connection  with 
Professional  matters,  particu- 
larly as  regards  special  con- 
structions. 


R 


OBSON  AND 


G^ 


ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  &  GENERAL  CONTRACTOUS- 


RAILAVAY  AKD  TRAMWAY 
CARRIAGE    AND    WAGON"  BUILDERS. 


EARTHENWARE  PIPE  AN"D  BRICIC 
MANUFACTURERS. 


UA70   BOAD,   ZiAEOEE. 


rphe  Machine  Exchange  Co., 

27,  APOLLO  STREET,  DimnAY, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Maciiixert  &  Plant  at  Makers'  Prices. 

Factories  of  all  linds  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
29  b  30,  CLn'K  STREET. 

Importers  of 

Metals,  Haniw.iiv,  Paints,  Oils,  Varnislies, 
Portliiiul  Cemeut.  Fire  Clay,  Asjihiihe, 
KiisiiK^rs',  Smiths'  and  Carpeuteis'  tools 
and  Roiled  Ir-'U  lSeam«. 

Teak  Squares 

ami  Scantlingsanil  Deal  planks, Tfakii  ora 
and  windows  made  to  order. 

Avery's  Miniature 

Weicliing  Platlonn  M.achines  for  Count- 
ers, from  4<iz.  to  25(db8. 

Galvanized 

Corrugated  Iron  Sheets  arrays  kept  in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

5  miles   from  Assensole.  E.    I.  Rdhvay, 
connected  by  a  Sieam  Tram  Line. 

Managing  Proprietor, — 

PURNA   CHUNDER  DAW. 
General  Manager, — 

G.  STUART  GARDINER. 

THOMSON  &  MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TTPWARDS  of  200  De- 
^  p6ts  in  Bengal,  N.-W. 
P.,  Oudh,  Panjab,  and  Cen- 
tral Provinces. 

For  address  of  u>>;ire-it  Depot  Apply  to  — 

rpHOMSON    &  jyjYLNE, 

BEHEICA,  E.  I.  R.; 
6,  CoMMEnciAL  Biiit.DiNoa,  Calcutta  ; 
or,  Mom  Gate,  Delhl 

"Vr     Bazely,  (Auditor   of  the 

-l-"  •        MUNICIPALITY,  RECEIVER  OF 

TUE  High  Coi'ht,  axd  Sbcretavy  ok  vauiohs 
Building  Societies,  Madbas,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  CosDV  CiiKTTY  Stbkkt,  Madras. 
Agent  for  Iniliim  Enijinetr'm'j. 


FOR  SALE-  IMMEDIATE  DELIVERY. 

Veriical  Boilers    and    Engines 
by  Slianks. 

4  HP      (i  HP      8  IIP      10  HP 
Rs.     1,400      1,G00      2,200        2,C00 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Rs.      1,225  1,42.-) 

35  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Pieams  with    Sharpeners 
and  Drill     ...  ...  Rs.  670  each. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Rs.   1,2.)0. 

Lucop's  Pulverisers 

With  spare  wearing  parts. 
G  size  L  size 

Rs.     3,700  Rs.  2,600 

GAP  P.ED  LATHE,  self-acting,  screw 
cntting,  sliding,  an<l  surfacing,  with  Dog 
and  Bell  Cliuek — 

6  inch  X  G  feet      ...  Rs.  .'iOO. 
Do.     do.     9  inch   x   12  feet     .      Rs.   800. 
'Toughened    steel   TROLLY    WHICEL.S 
.")"  6"  gauge  with  axles  and  Pedestals. 
24"  (li.\.  18"  dia. 

Per  set       ...    Rs.  75  Rs.  65 

HARROWER  &  CO., 

Karachi. 


WILLIAMTINGEY&SON 

LONDON. 


THE 

PH(ENIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 

Rs.  G-8    per    brl.   of  4001bs.    gross. 

Sole  Agents  in-  India  :  ■* 

F.    HARLEY   ^  Q0_ 


FOR.  MEM.  INST.  PATENT  AGENTS, 
13,  European  Asyluji  Laxe, 

CALCUTTA. 


McGAVIN  SMITH   &  CO.,  {Late  Managers,  AHMUTY  d  CO.) 

HARDWARE    AND    METAL    MERCHANTS, 

AQENTS  AND  XMFOETEES 


MACHINERY  &.  ENGINEERING  REQUIREMENTS,  including  Asphalte,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 

»I»HCTA.Xj.     TEH.3VIS     roit     X<>)lZZ.GE:     Q  TJ  .A.3>JTITIES. 

Sole  Agents  /or  DAS  <3''  Co.'s  ivcll-kinnvn  Locks. 

No.  4,  HASTINGS  STUEET. 
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iJrrtices. 


The  Ojfuie  of  Puhlicatiwi  of   SnJiian  CPnginrrring  is  at  the  -'Star 
Press,"  "i9,  Lall  Bazar,  CaXcatta. 

All  commimtcations  should  be  addressed  to  PAT.  DOYLE,  C.E., 
Spence's  Hotel,  CalctUta. 

Cheques  and  Postal  Orders  shoidd  he  inade  paAfahh  to  the  Chartered 
Mercantile  Bank  of  India,  Londoi},  and  China,  Calcutta. 


Scrms  of  Subscription  : 

Yearly.  Half-yearly.  Qiijirterly. 

Including  Postage  in  India        ...  Ks.  12     ...     Rs.  7     ...     Rs.  4 

Specimen  copy — Free;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
»ud  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING, 


LONDON.— Street  &  Co.,  .30,  Cornldll,  E.G. 

NEW  YORK.— The  SciENTinn  Publishing  Co.,  27,  Park  Place. 

ROME. — LOESCHEE  &  Co. 
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THE  DIRECTOR-GENERAL    OF   STORES, 
INDIA  OFFICE. 

An  ludiau  Budget  without  the  Home  charges  is  like 
the  play  of  Hamlet  with  the  part  of  the  Prince  omitted. 
It  is  one  of  the  prominent  items  which  help  to  swell  the 
deficit  in  the  Financial  Statement.  A  huge  establishment 
is  kept  up  in  England  at  the  cost  of  an  alien  race,  osten- 
sibly with  the  object  of  benefitting  it,  but  in  reality  for 
serving  the  friends  of  the  party  that  is  in  power  for  the 
time  being.  Its  tendency,  moreover,  is  to  expand,  and 
we  may  say,  without  fear  of  contradiction,  that  it  shows 
no  symptoms  of  having  yet  reached  a  limit.  No  wonder, 
then,  that  the  country  looks  upon  it  as  a  grave  scandal, 
while  publicists  find  in  the  India  House  jobbery  a  sub- 
ject prolific  in  pabulum  for  their  readers,  and  persistently 
return  to  the  charge  as  occasion  demands.  The  accusa- 
tion is  grave  enough  without  the  additional  indictment 
of  gross  extravagance  and  mismanagement,  as  we  will 
presently   show. 

Of  all  the  branches  connected  with  the  India  Office 
the  greatest  offender  in  that  respect  is  the  office 
of  Director-General  of  Stores.  Glaring  inconsistencies 
exist  here,  the  continuance  of  which  cannot  be  ac- 
counted for  on  any  other  hypothesis  than  that  th§ 
men  in  authority  should  lend  a  helping  hand  to 
their  friends  at  the  expense  of  India.  Let  us  take  one 
out  of  manj'  intances  that  will  readily  suggest  them- 
selves to  the  reader.  In  a  Government  of  India 
Resolution,  P.  W,  D.,  the  following  sigaificaut  passages 
occur  :  — "  I  am  to  invite  your  attention  to  paragraph  S  of 
Finance  Department  Resolution,  No.  18.5,  dated  10th 
January  1883 — p.  clviii.,  under  which  English  stores 
may  be  purchased  in  this  country,  and  to  state  that, 
whenever  English  stores  are  authorised  to  be  purchased 
locally,  the  reasons  for  allowing  the  purchase  must  be 
placed  on  record,  as  well  as  the  probable  estimated  loss 
or  gain  caiised  by  adopting  such  a  course 

I   am    further   to   point    out    that, 

under  the  rules  in  force,  the  purchase  of  English  stores 
by  means  of  orders  given  to  agetits  or  firms  in  India, 
who  have  to  send  such  orders  to  England  for  execution, 
is  absolutely  prohibited.  If  any  case  of  such  a  nature 
should  occur,  it  should  be  seriously  noticed  and  should 
be  forwarded,  together  with  the  orders  passed  thereon, 
to   the   Government    of  India  for    information.  " 

Before  proceeding  further  we  would  here  promise  that 
where  permission  is  accorded  to  purchase  English  goods 
locally,  it  is  restricted  to  the  sum  of  Rs.  10  !  !  But  the 
second  clause  is  the  most  damaging  to  the  cause  of  the  ad- 
vancement of  India.  Now  it  is  an  acknowledged  fact 
that  there  are  large  and  respectable  firms  throughout  the 
country  who  have  invested  immense  sums  of  money  in 
procviring  railway  and  other  stores  that  maybe  required  for 
immediate  use,  but  who,  by  reason  of  the  order  referred  to 
above,  do  not  any  longer  import  such  goods,  much  to  the 
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dotrinient  of  the  public  at  large.  The  advantages  of 
obtaining  these  reiiuiremeuts  in  India  are  so  obvious  that  it 
is  a  matter  for  surprise  that  the  83'stem  adopted  at  present 
should  bo  pennitted  to  continue  even  for  a  single  day. 
In  the  first  place,  they  can  be  purchased  much  cheaper, 
and  the  incidents  of  freight,  insurance,  landing  charges, 
&c.,  are  thereby  saved  to  the  State.  In  the  next  place, 
the  delay  that  must  necessarily  occur  in  the  execution 
of  an  order  in  England  ought  of  itself  to  be  a  sufficient 
consideration  in  favour  of  making  the  purchases  here. 
It  is  an  admitted  fact  that  indents  ordered  out  from  Home 
take  from  six  to  eighteen  months  in  reaching  their  des- 
tination ;  this  means  needless  stoppage  of  work,  and,  per- 
haps, the  loss  of  a  season,  which  might  tell  seriouslj'  up- 
on the  progress  of  a  bridge  or  other  extensive  undertak- 
ing. In  one  instance,  in  Madras,  some  theodolites  were 
ordered  from  England  which  did  not  come  to  hand 
till  a  year  and  a  half  after  the  requisition  was  made. 
The  consequence  was  delay  in  the  prosecution  of  the 
survey  and  a  heavy  loss  to  Government  in  money,  during 
the  time  the  surveyors  were  drawing  their  salaries  and 
doing  comparatively  nothing,  in  expectation  of  those  useful 
articles  coming  out  from  Home — to  say  nothing  of  the 
loss  of  time,  which  is  an  important  element  in  a  work 
of  that  description. 

The  lajing  of  an  embargo  on  local  trade  operates 
prejudicially  to  the  real  interests  of  the  country. 
Purchasers  of  articles  from  local  firms  know  exactly 
their  wants  and  if  permitted  to  make  their  choice  in 
India  can  suit  themselves  to  a  nicety.  Whereas  goods 
obtained  from  a  distance,  guided  by  mere  description, 
may  be  unsuitable  and  the  chances  of  replacing  them 
"are  reduced  to  zero.  On  the  other  hand,  local  firms 
have  a  reputation  to  sustain,  and  are  in  honour 
bound  to  supply  the  best  articles  at  moderate  rates  in 
order  to  encourage  consumption,  with  the  full  knowledge 
that  any  shortcomings  in  this  respect  will  entail  loss  of 
customers,  which  alone  is  an  inducement  to  them  to  act 
up  to  the  terms  of  the  contract.  But  all  these  safe- 
guards are  removed  in  the  case  of  firms  that  have 
no  personal  interest  in  the  matter  beyond  the  mere 
letter  of  their  engagements.  There  is  another  advan- 
tage to  be  gained  by  encouraging  local  purchases.  A 
stimulus  is  given  to  private  enterprise  and  the  public 
benefit  indirectly.  Local  firms  have  succeeded  in  intro- 
ducing iron  goods  in  the  Indian  market  and  in  creating 
a  demand  for  British  manufactures.  There  is  hardly  an 
edifice  of  any  pretension  now  erected  that  is  not  the  better 
for  such  improvement. 

But  it  is  a  moot  point  how  long  such  a  state  of  things 
will  last.  Government  having  withdrawn  its  patronage 
from  Indian  firms  these  could  not  regularly  import  goods, 
whether  for  use  or  decoration,  which  would  command  a 
fcale  only  in  a  very  limited  market.  The  prccariousuess 
of  the  demand  suffices  to  Ics-sen  their  supply,  if  not  to 
altf>g.-ther  shut  them  out.  This  is  a  serious  (juestion 
indeed,  and  if  our  native  fellow-subjects  would  leave 
alone  the  reconstitution  of  Legislative  Councils  and  such 
claptrap,  and  devote  their  attention   to  the  removal  of 


these  drawbacks  from  the  paths  of  India's  material  pro- 
gress, they  would  be  entitled  to  the  lasting  gratitude  of 
the  people. 

There  is,  however,  another  point  intimately  con-, 
nected  %vith  the  present  discussion.  Every  now  and 
again  Ave  hear  of  Government  circulars  enjoining  the 
heads  of  departments  to  encourage  local  manufacture 
by  purchasing  goods  in  the  market  here,  if  they  are  pro- 
curable cheaper  or  at  the  same  price  as  English  articles. 
This  is  a  mere  blind,  for,  with  the  exception  of  country 
paper,  produced  in  the  Bally  Mills,  which  is  largely 
patronized,  there  is  not  another  item  or  requisite 
that  is  bought  in  the  countrj'.  Of  course,  a  little 
stir  is  made  for  a  time,  somebody  temporarily  earns  cheap 
popularity,  and  then  the  whole  thing  slides  down  intc» 
Ciblivion,  till  the  next  patron  of  indigenous  manufactures 
comes  forward  to  create  a  nine  days'  wonder.  This  is  the 
way  how  the  country  is  governed,  while  India  for  the 
Indians  is  the  watch-word  of  our  patriotic  Radicals. 


PREVENTION  OF  THE  WASTE   OF    WATER. 

The  letter  addressed  to  the  Town  Council  on  the  pre* 
vention  of  waste  of  water,  by  Mr.  E.  C.  K.  Ollivant,  Muni* 
cipal  Commissioner  for  the  Town  of  Bombay,  based  on  the 
Report  of  Mr.  Tomlinson,  Deputy  Executive  Engineer, 
Water  Works  Department,  which  we  are  producing  in  this 
Journal,  is  a  model  despatch,  whether  we  take  into  account 
it  concisenesss,  lucidity,  or  the  ability  with  which  tl.e  sub- 
ject is  handled.  One  of  the  main  points  of  discussion  is, 
what  to  many  will  appear  a  paradox,  that  constant  dis- 
tribution of  water-supply  possesses  great  advantages  over 
intermittent  distribution  in  the  long  run.  But  that  is 
not  all.  The  latter  system,  as  Mr.  Tomlinson  points  out,  is 
attended  by  three  drawbacks,  visible  leakage  due  to  neg- 
ligence, invisible  leakage  due  to  bursts,  and  the  deteriora- 
tion in  the  quality  of  the  water.  In  regard  to  the  first 
point,  it  is  said  that  the  supply  is  cut  off  when  the  de- 
mand is  at  its  full  height,  and  as  the  taps  are  kept  open 
till  the  water  is  again  turned  on,  there  is,  consequently, 
a  good  deal  of  waste.  The  invisible  waste,  on  thu  other 
hand,  is  caused  by  the  mains  being  charged  twice  a  day 
with  air,  so  that  when  the  water  is  again  permitted  to 
flow,  a  compression  is  the  immediate  result,  causing  leak- 
ages in  places  difficult  to  discover.  The  more  serious 
evil,  however,  is  the  deterioration  which  the  quality  of  the 
water  undergoes  owing  to  contact  with  impure  air  in  the 
pipes  in  the  intermittent  system,  which  could  not  occur 
under  the  constant  supply  system,  as  there  is  no  possibi- 
lity of  access  of  air,  the  pipes  being  always  full  of  water. 
There  is  also  another  advantage  to  be  derived  in  case  of 
fire  occurring,  wlieu  the  accidents  from  a  failure  of  water 
under  the  intermittent  .system,  arc  altog(;ther  removed. 

Mr  Tomlinson  has  carri(jd  out  a  number  of  experi- 
ments in  Connection  with  the  subject  and  has  arrived 
at  the  conclusion  that,  if  careful  supervision  is  exer- 
cised, ttiure  need  be  no  apprehension  of  a  greater 
consumption  of  water  under  the  constant  supply  system. 
Mr.  Tomlinson  puts  hi.-,  theory  to  the  test  in  two  separate 
localities  in  iiombay,  and  the  result  more  than  realised  his 
expectations.     In  one  street  alone  the  extension  of  the 
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hours  of  .supply  from  seven  to  twontv-foiir  hours,  doubled 
the  coiisnmptiou  for  the  first  few  davs,  but  when  it  was 
submitted  to  careful  inspection,  for  close  upon  two 
months,  the  diseovery  and  remedy  of  leakage,  it  was  found 
■  rhat,  notwithstanding  a  constant  supply  to  the  districts 
treated,  the  total  local  consumption  was,  generally  speak- 
ing, reduced  to  its  former  limit.  Thus,  "  when  the  supply 
was  intermittent  the  daily  consumption  in  the  abovemen- 
lioned  street  was  11,700  gallons  in  seven  hours,  being  at 
an  average  rate  of  nearly  1,700  gallons  per  hour,  and  with 
rhe  supply  constant  the  daily  consumption  at,  the  end  of 
seven  weeks'  inspection  stood  at  11,832  gallons  in  twenty- 
four  hours,  being  at  an  average  rate  of  425  gallons 
I icr  hour.  " 

There  is  another  point  to  which  Mr.  Tomlinson 
directs  attention  and  that  is  the  gard  n  consumption  of 
water,  which  should  bo  made  the  subject  of  separate 
charge.  He  adduces  facts  and  figures  to  show  that  con- 
sumers who  actually  pay  for  this  necessary  of  life,  are  charg- 
ed at  the  rate  of  four  anntis  per  thousand  gallons.  But 
there  is  some  anomaly  in  the  way  in  which  premises  are 
assessed :  "  A  bunijalow  with  a  garden  attached  is  at  present 
asse&sed  at  the  same  rate  as  one  with  no  garden,"  conse- 
i|uently  the  amount  consumed  by  the  former  must,  as  a 
matter  of  course,  be  much  greater  than  in  the  case  of  the 
latter.  Mr.  Tomlinson  had  some  meters  placed  in  gardens 
Avhich,  on  examination,  showed  that  in  those  localities  the 
consumption  was  100  gallons  a  head,  whereas  in  districts 
where  there  are  no  gardens,  the  consumption  varies  from 
l-i  to  19  gallons  per  head.  Mr.  Tomlinson  would,  therefore, 
make  a  charge  for  each  garden  tap,  since  it  could  not  legi- 
timately be  included  in  the  term  '  domestic  supply,'  and 
what  is  more  to  the  purpose,  each  of  these  garden-houses 
causes  a  loss  to  the  Municipality — a  loss  of  Rs.  100  per 
annum.  Intimately  connected  with  this  subject  is  the 
j<upply  of  water,  at  a  nominal  rate,  to  charitable  in- 
stitutions, where  the  discrepancy  is  still  more  glaring. 
For  instance,  the  Jamsetjee  Jeejeebhoy  Hospital  and 
the  Grant  Medical  College  absorb  between  themselves 
.s,31.3,9:30  gallons  per  annum,  at  a  nominal  fee  of  Rs.  3, 
which  means  a  loss,  during  that  period,  to  the  Municipa- 
lity of  Rs.  2,07.5. 

Owing  to  the  limited  space  at  our  disposal  we  are 
precluded  from  examining  minutel}-  the  details  of  the 
scheme  put  forward  by  Mr.  Tomlinson,  but  we  would 
earnestly  advise  the  Calcutta  and  other  Municipal 
Corporations  to  carefully  peruse  the  Report  we  are 
publishing  in  connection  with  the  water-supply  of 
Bombay. 


the  surrounding  country  being  wholly  irrigated  and 
under  water  during  at  least  six  months  of  the  year. 
The  population  is  upwards  of  50,000  souls,  but  there  is 
a  constant  influx  both  of  traders  and  pil-rims,  as  the 
town  is  considered  one  of  the  most  sacred  in  that  part 
of  the  Peninsula  and  the  Cauvery  particularly  holy  in 
its  nei<rhbourhood.  It  has  long  been  noted  for  its 
insanitary  condition,  and  the  history  of  the  remedial 
measures  contemplated  but  never  carried  out  is  charac- 
teristic of  other  places  besides  this  one  which  is  typical 
of  Madras.  There  has  been  report  upon  report  with 
no  practical  result.  The  problem  to  be  solved  is  the 
common  one—vis.,  the  best  means  of  disposing  of 
the  drainage  and  sewage  of  the  town — the  difficulty 
anent  which  lies  in  the  physical  disadvantage  adverted 
to.  It  is  acknowledged  by  the  local  an  thorities  that  any 
effective  drainage  scheme  will  necessitate  p'l.niiinii  the 
requisite  water  for  flushing  purpose's.  Under  these 
circumstances  would  it  not  be  ad\isable  to  examine  th(^ 
applicability  of  the  "  Shone  Hydro-Pneumatic  System 
of  Sewage  "  towards  meeting  the  need  ?  The  advantages 
of  this  system  were  set  forth  in  a  leading  article  of  the 
first  issue  of  this  journal,  and  we  afterwards  gave  the  com- 
plete project  for  the  sewerage  of  Rangoon  by  the  same 
means.  It  is  unquestionably  the  best  sanitary  improve-' 
meiit  of  the  day  for  overcoming  deficiency  of  natural 
gravitation — that,  is,  the  very  difficulty  that  obtains  at 
Kumbaconum.  Judging  from  the  Official  Correspondence 
on  this  subject,  we  are  disposed  to  agree  with  theview  that 
the  great  want  of  Madras  at  present  is  a  Sanitary  En- 
gineer to  formulate  and  put  into  practical  shape  the  siig- 
gestioris  of  the  Sanitary  Commissioner. 


PUBLIC  HEALTH  IN  A  NATIVE  TOWN. 

K.UMBACONUM — sometimes  known  as  the  Cambridge 
of  Southern  India — appears  to  be  in  a  bad  way  as  re- 
gards Sanitation.  It  is  one  of  the  largest  towns  in  the 
^Tadras  Presidency,  situate  close  to  the  Cauvery  and 
Arsillar  rivers  in  the  Tanjore  District.  The  site  pos- 
sesses the  prevailing  level  and  alluvial  character  of  most 
deltaic  areas,  but   with    the  additional   disadvantage    of 


i'OREST  OF  DEAN  PIG-IRON. 

Tex  years  ago  then'  were  twelve  blast  furnaces  in' 
operation  in  the  Forest  of  Dean,  England,  but  now  there- 
is  only  one.  Some  three  hundred  tons  of  pig-iron  per 
week  is  all  that  is  produced,  and  judging  by  the  accumu- 
lated stock  even  this  insignificant  quantity  is  not  very 
easy  to  sell.  It  is  not  because  "  Forest  "  pig  is  of  worse- 
quality  than  formerly.  But  because  of  the  development  of 
other  districts  or  localities,  notably  Cumberland  and  north 
Lancashire,  and  Bilbao  in  the  north  of  Spain.  The  forest 
ore  is  a  brown  hematite,  and  so  is  that  from  Spain.  The 
ore  from  the  Cumberland  district  is,  on  the  other  hand,  a 
red  hematite.  There  is  not  much  difference  in  the 
quality  of  the  resulting  pig-irons.  Forest  pig  has, 
however,  one  remarkable  peculiarity,  which  .specially 
fits  it  for  foundry  purposes.  It  is  much  softer  than  any 
other  brand,  whilst  at  the  same  time  it  runs  with  great 
fluidity  and  contracts  very  little  in  cooling.  These  good 
qualities  are  due  to  the  small  proportion  of  manganese, 
silicon  and  sulphur  which  it  contains.  Phosphorus  is 
also  low,  though  not  relatively  so  low  as  the  other 
ingredients  mentioned.  The  softness  of  Forest  pig-iron 
will  be  realized  when  the  fact  that  the  pigs  will  actually 
bend  before  giving  way  under  the  breaking  hammer  is 
understood  and  appreciated.  No  other  known  brand  ot 
pig-iron  exhibits  this  peculiarity. 
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Thk  Fouest  Dkpaktmext.— a  circular  has  been  issuu 
to  all  Conservators  of  Forests  in  the  Pinijab  regardiiig  the 
utilizaiiou  by  tho  Forest  Department  of  portable    tram- 
ways for  the  Ciirriagc  of  timber  and  firo\vo<xi. 

The  OissrLTiXG  Exgixeer's  Office,  CALCurrA.— 
Colon^^l  0.  H.  Luard,  R.E.,  Consulting  Engineer,  has  gone 
on  six  mom  hs' leave,  and  Major  W.  H.  Coaker  ,U.E.,  Deputy 
Consulting  Engineer,  from  Madras,  otticiites  for  him. 
Captain  Buchanan  Scott,  B.E.,  has  also  taken  up  his 
duties  in  the  same  Office. 

BoMHAY  P.  W.  D.  Seiketaui AT.— Major  F.  Firebrace, 
R.E,  is  coiitirmedin  liie  appointment  of  Joint  Secretary  to 
Government  for  Railways.  Mr.  W.  C.  Hughes,  M.  Inst. 
C.E..  af'ts  as  Secretary  to  (iovernnient,  with  effect  from  the 
1st  April  l>s.S7;  and  Mr.  W.  H.  Lc  Quesue  acts  as  Under- 
Secretary  to  Government,  vice  Mr.  Hughe.s. 

Coal  Tuaffic — Raxigcxj. — The  total  despatches  of 
.Mai  !'rom  the  various  railway  .stations  in  the  Ranigunj 
Sub-Division  of  the  Bnrd  wan  District,  during  the  financial 
year  l^,S(j-S7— Just  closed— were  783,517  tons  as  against 
598,794  tons  in  the  previous  year,  showing  an  increase 
of  over  25J/.      This  progress  is  worthy  of  attention. 

Bexoal-Xagpur  Railway.— We  learn  that  Mr.  H. 
Groves,  Executive  Engineer,  2nd  grade,  P.  W.  D.,  who 
can-  ed  out  the  Katnit— Umaria  Section  of  the  Bilaspiii- 
Etaw.ih  S'.ate  Railway,  has  b  en  appointed  District  En- 
gineer of  the  Eastern  end  of  the  Bengal-Nagpur  Railway. 
Mr.  C.  D.  Birrill  has  also  been  appointed  Assistant  En- 
gineer in  the  same  district. 

Opkxingofthe  Vkttoria  Bridge  .vt  Chaki-Niz.ui. — 
The  Jjieutenant-Crovernor  of  the  Punjab  opened,  on  16th 
May  morning,  the  newly-erected  bridge  over  the  Jhelum 
at  Chaki-Nizam  by  testing  the  last  rivet  driven  in.  In  a 
short  speech  His  Honor  ehristerie  i  the  bridge  as  the  Vic- 
toria Bridge.  The  entire  ceremony  passed  off  without  a 
hitch,  the  day  being  very  pleasant  on  account  of  the  sky 
being  cloudy. 

Teohxical  Jotting. — Mr.  Jno.  Jas.  W'jbster,  M.  Inst. 
C.  E  ,  from  expcrnnent  has  framed  the  folio  .viug  emperical 
formula  to  ascertain  the  hor.se-power  requisite  to  dredge 
different  material  under  different  circumstances: — If  //  be 
thi  height  of  the  top  tumbler  from  the  surface  of  the  ground 
and  W  the  number  of  tons  to  be  dredged  per  hour,  then, 
I  H  P  =  0040  \Vs/ H  for  very  stiff  clay  or  mud. 

=  0034  IF  /  //  for  hard  clays  and  indurated  mud. 
=  0020  IF  v^// for  soft  mud  and  light  sand. 
Gold  Mi»e.s  in  China. — The  Pingtsuey  Mines  have 
started  the  first  quartz-crushing  machinery  in  China; 
thus  initiating  the  first  commencement  of  practical  gold 
mining,  on  foreign  methods  in  that  country.  This  fii-,st 
attempt  at  Chinese  gold  mining  has,  however,  but  imitated 
the  comrnon  error  of  many  such  pioneer  enterprises  all 
ovei*  the  world,  in  neglecting  the  main  and  essential  work 
of  underground  devcilopment,  whilst  rushing  ahead  with 
the  erection  of  co^itly  machinery  and  other  accessories, 
which  should  follow  the  establishment  of  a  more  or  less 
permanent  mine. 

HoxoLR  TO  Whom  Honour  is  Due. — It  w;w,  with- 
out doubt,  an  unfortunate  circumstance  that  the  Duke  of 
Connaught,  in  opening  the  Chupper  Rift  Tunnel  on  the 
Sind-Pishin  Railway,  should  have  described  the  work  .is 
another  montiment  to  the  skill  of  the  Royal  Engineers,— 
a  Corps  with  which  ho  was  proud  to  be  connected,  &c.,  &c. 


ThiMniniel  was  constructed  entirely,  from  start  to  finish, 
by  Civil  Engineers  ;  and  Mr.  G.  P.  Rose  was  the  E.xecu- 
tive  Engineer  in  charge  of  the  work.  But  we  suppo.so  it 
is  only  right  that  Brigadier-General  Browne,  U.K.,  should 
take  all  the  glory. 

Native  Submarine  Mixing  Coups. — In  accordance 
with  instructions  received  from  home,  the  officer  in  chargt^ 
of  the  Royal  Engineers  in  Cejdon  has  i'een  instructed  to 
enrol  a  company  of  natives  in  Colombo  for  service  iu 
Trincomalie,  in  connection  with  the  work  of  the  laying  of 
torpedoes  about  to  be  undertaken  at  that  port.  Forty 
men,  have  been  selected  for  this  service,  out  of  a  large 
number  of  applicants,  and  will  shortly  be  enrolled.  We 
believe  there  is  already  a  company  enrolled  at  Singapore, 
and  others  are  in  process  of  formation  at  other  stations  in  the 
East.  The  various  companies  will  be  formed  into  one  corps, 
wearing  the  same  uniform,  to  be  called  the  Eastern  Bat- 
talion of  the  Royal  Engineers. 

The  Niua  Cax.vl. — This  gigantic  .scheme  is  now  in 
active  progress.  Already  70  miles  of  canal  have  been 
opened  for  irrigation.  Although  the  financial  pressure 
reduced  the  expenditure  on  this  undertaking,  still  about 
4  lakhs  of  rupees  is  yearly  spent  upon  it.  We  learn  that 
the  main  weir  at  Veer  Vadi  is  [iraotically  completed.  This 
weir  is  half  a  mile  long,  and  varies  from  .'^5  to  50  feet  in 
height.  The  subsidiary  weir  which  is  to  connwund  a 
water  cushicm  below  the  main  weir  is  also  completed.  But 
the  reservoir  dam  at  Butghur  on  the  Volwardi,  a  tribu- 
tary of  the  Xira  river,  is  only  lialf  built.  The  lake  will  be 
19  miles  long  and  will  hold  5,500  millions  cubic  feet  of 
storage.     There  are  30  miles  more  of  canal  to  be  made. 

St.vte  Railway  Officers. — A  recent  number  of  the 
Piof'le's  Budgar  contains  a  thoughtful  and  temperate 
article  on  the  officering  of  State  Railways.  It  is  un- 
.sparing  in  its  comments  on  the  system  in  vogue  at  present, 
and  .as  the  writer  must  be  credited  with  possessing  a 
knowledge  of  the  subject  he  is  dealing  with,  w^e  cannot 
but  concur  in  the  views  enunciated.  He  says  that  in  a 
>;reat  many  cases  appointments  arc  made  on  the  score  of 
social  claims  only,  little  or  no  regard  being  paid  to 
administrative  and  intellectual  qualities  in  the  nominee. 
The  result  is  that  subordinates,  who  naturally  look  for 
guidance  and  instruction  to  their  officers,  ai-e  disappointed, 
and  the  entire  .system  is  consequently  in  a  jumble. 

Work  and  Wages  for  India  Artizans. — We  glean 
from  a  Bombay  paper  that  Bombay  workmen  are  learn- 
ing—or mislearning — the  English  trades-union  theories 
too  readily,  and  are  applying  them  too  freely,  while  the 
trade  of  that  city  is  not  yet  robust  enough  to  stand  it. 
It  is  useless  for  a  native  to  try  and  claim  wages  in  India 
corresponding  to  those  that  a  European  can  earn  at  home 
for  he  does  not  and  cannot  work  so  hard,  at  all  events  iu 
the  heavier  trades.  Moreover,  the  trades-union  principh; 
must  not  be  pressed  too  far  in  Bombay.  It  works  well 
enough  in  England  and  America,  for  the  workmen  there 
are  a  necessity  to  the  world,  and  they  govern  their  prices  by 
quality  and  also  by  competition.  But  even  there  the  Ger- 
mans are  running  them  close  with  their  low  wages,  long 
hours,  and  cheap  food.  Still  the  world  must  have  British 
manufactures  as  long  as  they  keep  within  practicable 
limits,  but  the  world  has  no  absolute  need  of  Bombay 
as  a  manufacturing  town. 

H.  H.  THE  Nizam's  Guauanteku  State  Railway. — On 
the  17th  July  1874,  the  first  Railway  in  the  State,  from 
Wadi  to  Hyderabad,  a  distance  of  121  miles,  w:is  opened 
for  traffic,  and  on  the  3rd  April    188G,   the    extension    tui 
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Waraugal,  a  distance  of  87  miles,  was  completed  by  the 
Nizam's  Guaranteed  State  Railawy  Company  and  also 
opened  for  traffic.  Tlie  existing  Railway  from  Secundcra- 
bad  to  Wadi  was  in  May  1885  handed  over  to  the  new 
CJompany.  The  Railway  system  either  constructed,  in 
process  of  construction,  or  contemplated,  comprises  a 
total  length  of  493  miles,  of  which  208  miles  from  Wadi 
to  Warangal  are  open  for  traffic,  69  miles  to  the  Sin- 
gareni  Coalfields  are  under  construction,  and  a  further 
distance  of  76  miles  from  Dornakal  to  Baizwada  will  be 
constructed  later  on.  The  concession  to  the  Nizam's 
Guaranteed  State  Railways'  Company  also  embraces  the 
construction  of  a  line  northwards,  from  Kazipet  to 
■Chanda,  about  160  miles  in  length. 

The  Superintendent  of  Works,  Ca.lcutta. — A 
short  time  ago  the  Indian  Daily  Neivs  alluded  to  the 
necessity  of  reducing  the  number  of  the  Calcutta  Divi- 
sions, and  abolishing  the  present  costly  appointment  of 
Superintendent  of  Works.  The  three  Calcutta  Divisions 
only  exist  on  paper,  as  Colonel  Neill  has  for  some  time  past 
done  the  work  of  the  8rd  Calcutta  Division  in  addition  to 
his  own  duties.  As  soon  as  the  Government  Roads  in  tiic 
Presidency  Division  are  handed  over  to  the  District 
Board,  the  3rd  Calcutta  Division  will  probably  be  amal- 
gamated with  the  2nd,  thus  reducing  the  number  of 
P.  W.  D.  Divisions  in  Calcutta  by  one.  The  suggestion 
of  the  Indi'in  Daily  Nexus  to  abolish  the  Superintendent 
of  Works  is  not  feasible,  as  that  Officer,  in  addition  to  the 
work  in  Calcutta,  has  to  supervise  the  Seebpore  Workshops, 
the  Akra  Brickfield  Division,  and  the  Burrakur  Iron  Works; 
so  that  unless  a  new  Superintending  Engineer  be  allow- 
ed in  Bengal,  it  is  difficult  to  see  how  the  work  can  be 
i;arried  on,  if  our  contemporary's  proposal  be  adopted. 

Thrift  on  the  Railways  in  the  Madras  Presiden- 
cy.— The  question  of  reducing  expenditure  in  the  cost  of 
permanent  way  materials  for  railways  is  at  present  enfjag- 
ing  the  serious  attention  of  the  Railways  in  the  Madras 
Presidency,  and  in  lieu  of  the  present  Ibbotson's  patent 
fishbolts,  which  are  found  to  slacken,  the  Madras  Rail- 
way Company  have  indented,  as  an  experiment,  for 
Grove's  patent  washers  for  a  length  of  10  miles.  The 
South  Indian  Railway  Company  at  the  same  time  are 
making  vast  experiments  in  the  use  of  oOlb.  rails  for 
heavy  work.  The  Government  of  India  are  meanwhile 
not  idle  in  the  matter  of  reducing  expenditure  in 
other  directions,  for  the  Railway  Companies  in  that 
Presidency  have  been  requested  to  limit  their  stock  of 
locomotives  by  keeping  the  engines  longer  in  steam 
than  at  present,  and  thus  getting  more  work  out  of 
them.  The  drawback  anticipated,  should  this  proposal 
be  adopted,  is  that  the  responsibility  of  keeping  the 
engine  in  order,  consumption  of  fuel,  &c.,  will  be 
divided  by  more  than  one  driver,  and  thus  lead  to 
difficulty. 

The  Sukkur  Bridge. — The  bridge  over  the  Indus  at 
Sukkur  should  be  ready  to  receive  trains  by  the  middle 
of  next  year  if  the  India  Office  bestirs  itself  and  gets 
the  ironwork  for  the  large  span  on  the  cantilever  section 
forwarded  out  without  further  delay.  The  contract  for 
this  span,  which  alone  cost  between  £30,000  and  £40,000, 
has  been  "  placed"  in  En^dand  and  the  contractors 
have  been  urged  to  use  the  utmost  expedition  in  com- 
pleting their  work.  It  is  hoped  that  the  ironwork  will 
reach  India  by  November  of  the  current  year,  in  which 
case  it  could  be  placed  in  position  during   the   cold   wea- 


ther of  1887-88.  The  section  of  the  bridge  over  the 
Sukkur  Channel,  linking  the  island  of  Bukkur  with  the 
west  bank  of  the  Indus,  has  been  completed  some  time. 
It  consists  of  two  spans  of  270  feet  and  230  feet  and  one 
of  90  feet.  When  the  whole  bridge  is  opened  for  traffic 
the  last  link  in  the  main  line  of  our  frontier  communi- 
cations will  have  been  forged  ;  and  as  the  Sind-Pishin 
Railway  will  about  the  same  time  begin  to  be  practical, 
we  shall  be  able  to  turn  our  eyes  with  confidence  towards 
Kandahar  and  distant  Herat,  where  the  clouds  of  war 
may  still  arise  at  any  moment. 

Indian  Railways. — Mr.  H.  Bell,  Manager  of  the  Tirhoot 
State  Railway,  has  contributed  a  paper  on  this  subject, 
to  the  la.st  number  of  the  Asiatic  Quarterly  Review.  The 
writer  has  thoroughly  succeeded  in  explodim:  certain  popu- 
lar fallacies  which  should  command  the  serious  attention  of 
the  travelling  public.  Mr.  Bell  has  conclusively  proved,, 
by  the  result  of  the  late  reduction  in  fares  on  the 
Tirhoot  line,  that  although  class  tickets  in  this  country 
are  cheaper  as  compared  with  Europe,  yet  considering 
the  means  of  the  mass  of  population  it  is  not  so,  and 
it  follows  as  a  corollary  that  the  smaller  the  rates  the 
larger  the  profit..s.  Then,  with  regard  to  the  question,  which 
pays  more — passenger  or  goods  and  merchandize  traffic — 
it  is  satisfactorily  solved  by  Mr.  Bell.  He  quotes  statis- 
tics to  shew  that  in  184.5  "it  was  supposed  that  the  pro- 
fits of  railways  in  India  would  mainly  be  derived  from  the 
carriage  of  goods  and  merchandize,  and  that  the  passenger 
traffic  would  be  small.  The  experience  of  the  first  twenty 
years  shewed  that  the  conveyance  of  passengers  was 
most  lucrative,  while  the  returns  of  the  next  two  decades 
proved  beyond  doubt  that  the  reverse  was  true."  The 
receipts  in  188.5  from  goods  traffic  were  119  millions  ox 
rupees,  and  from  passenger  traffic  about  oo\  millions. 
Owing  to  want  of  space  we  cannot  enter  into  a  more 
lengthy  examination  of  the  more  salient  points  of  review, 
and  we  would  advise  our  readers  to  look  into  the  article 
themselves  and  realise  its  value. 

A  Crematorium  for  Calcutta  ?— The  question  of  the 
Circular  Road  cemetery  is  becoming  a  very  pressing  one. 
At  present  the  Church  of  England  part  of  the  ground 
is  filling  so  rapidly,  that  there  is  only  space  left  for 
another  ten  or  twelve  months.  The  plots  allotted  to  the 
Roman  Catholics  and  other  denominations  will,  howeyer 
not  be  filled  for  two  and  two  and  a  half  years,  respectively 
according  to  the  present  rate  of  the  interments.  The 
question  of  extending  the  cemetery  eastwards  as  far  as 
the  Jannuggur  Road,  and  southwards  as  far  as  the 
Kurryah  Bazar  Road,  has  already  been  discussed  by  the 
Burial  Board,  and  is  now  under  the  consideration  of  the 
Local  Government.  The  cost  of  this  scheme  will  be 
about  6  lakhs  of  rupees,  and,  on  sanitary  grounds,  it  is 
objected  to  by  nearly  !.ll  the  residents  in  the  vicinity. 
The  Board  further  went  into  the  question  of  establish- 
ing a  cemetery  some  distance  away  from  Calcutta 
but  the  idea  had  to  be  abandoned  on  account  of  the 
expense  which  would  have  to  be  incurred  by  the  poorer 
classes  of  Christians,  who  are  already  sufficiently  bur- 
dened with  the  heavy  charges  made  by  the  undertakers. 
Sir  Henry  Harrison  suggested  that  a  crematorium  should 
be  established,  and  although  the  members  of  the  Hoard, 
(who  are  nearly  all  clergymen,)  almost  shrieked  with  dis- 
may at  the  very  thought,  it  is  at  least  an  open  question, 
whether  many  people  in  this  country  would  not  prefer  to 
be  burnt  after  death,  rather  than  allow  their  bodies  to 
infect  the  air  and  the  ground. 


m 


in1>tan  engineering. 


[May  21,  'Bt. 


Current  |letus. 


It  i*  betieveil  that  a  paper  mill  will  shortly  be  started  in  Tra- 

iT  is  said  that  the  Bilaspur-Euwah  Sute  Railway  will  shortly 
be  extended  from  Traaria  to  Sohagpur. 

The  snrvev  for  the  new  Jubilee  Water  Works  at  Janimii  la  said 
to  be  nearly  completed,  and  operations  will  be  comuieuced  shortly. 

There  seems  little  likelihoixl  of  the  Short's  Island  Lighthouse 
at  the  month  of  the  Dhamra  River,  Orissa,  being  finished  during 
tbio  workinc  season.  . 

CiovKRSMEST  have  sanctioned  the  payment  of  an  honorarium  ot 
Rs.  1,800  to  .Mr.  Posson  on  the  completion  of  »  voluine  of  Madras 
Meridian  Circle  observations.  .     ^^-  .     i  ^, 

Mk  I" ptoTT  .succeeds  Mr.  Ramsay  as  Eugnieer-in-Chief  ot  the 
Siod-Sagar  Railwar.  This  line  will  shortly,  on  completion  for 
traffic,  merge  in  the  North- Western  Railway. 

Every  effort  is  being  made  by  the  Engineers  to  re-build  the 
damaged  sluices  of  the  .Mahanadi  .\nic«t  during  this  month,  to 
enable  the  canals  <o  be  re-tilled  on  the  1st  June,  as  advertised. 

As  the  Sukknr  Bridge  is  not  likely  to  be  completed  for  two 
years  or  more,  the  question  df  iricl-eWing  the  steairi  ferry  accom- 
modation at  the  crossings  over  the  Indus  is  under  consideration. 

Wk  are  sorrv  to  know  that  Mr.  Franklin  Prestage,  the  Chair- 
man of  the  Darjeeling  Himalayan  Railway  (as  well  as  originator  of 
the  enterprise),  has  been  obliged  to  leave  India  for  a  change  Home. 

Mr.  Wallack,  the  Professor  of  A>;ric«lture  of  the  Edinburgh 
Uuiyersity,  is  expected  to  arrive  in  Bomliay  by  next  mail.  Mr. 
Wallace  is  coming  to  this  country  to  make  a  study  of  Indian 
asrrienltnre. 

Of  the  twentv-four  jute  mills  in  India,  the  Madias  Presidency 
poasesses  only  one,  and  that  (  a  small  one)  is  at  Vizagapatani.  But 
that  Presidency  is  better  off  in  this  respect   than    Bombay,    which 

has  none  at  all. 

jAlPim  has  been  the  scene  of  a  serious  fire,  which  destroyed 
iiear'v  seven  hundred  houses,  such  as  they  were.  There  was  also 
some'  loss  of  life.  The  Durbar  granted  five  rupees  each  to  the 
houses  burned  down. 

The  railway  line  from  Guntakal  to  Bellary,  with  its  working 
sUtf  has  been  handed  over  by  the  Madras  Railway  Company  to 
the  Southern  Maharatta  Railway,  and  the  latter  Railway  has 
commenced  to  work  this  line  from  the  15th  instant. 

A  NKW  Company,  called  the  "  Madras  Metal  Trading  Company,'' 
his  been  started  with  a  capital  of  two  lakhs  of  rupees,  in  one 
thousand  shares  of  two  hundred  rupees  each.  Almost  all  the 
shares  have  l>een  taken  and  the  Company  duly  registered. 

The  Sitnla-Kalka  Railway  papers  have  been  sent  to  Colonel 
Conway  Gordon  for  early  report,  as  a  commencement  now  likely 
for  closini;  tinallv  the  question  of  the  Simla  location,  since  the 
Railway  revenue'  will  depend  solely  on  the  passenger  traffic. 

A  Bombay  paper  hears  that  Sir  George  Bird  wood  is  engaged  on 
an  important  work  on  Indian  Art.  It  will  be  a  book  of  consider- 
able (limensions,  and  will  probably  take  a  front  place  amongst 
works  on  a  subject  which  Sir  George  Birdwood  has  made  his  own. 

OS  May  l8,  His  Honour  the  Lieutenant  Governor  of  Bengal  laid 
the  foundation  stone  of   the   Hindoo  Hostel    west     of   the  Senate  j 
Hous-,  Calcutta.     There    was  a   large   gathering  under    a   large 
fhamianc,  the  streets  on  both  sides  being  gaily  decorated  with  ilags  , 
and  greenery. 

It  is  reported  that  the  Madras  Railway  Calicut  Extension  will 
not  be  ready  for  public  traffic  before  the  end  of  the  present  year, 
owing  to  the  many  station  buildings,  &c.,  which  will  have  to  be 
completed,  especially  for  goods  and  locomotive  accommodation,  at 
the  future  terminus  of  Calicut. 

The  Indian  silk  industry  is  now  in  a  fair  way  to  make  good 
progres-,  the  merchanU  interested  in  it  having  heartily  welcomed 
the  action  taken  bv  the  Government  of  India  to  assist  them  in 
their  trade.  The  Revenne  and  Agricultural  Department  are  making 
a  collectidii  if  all  the  various  Indian  cocoons,  which  will  be  sent  to 
Slanchester,  there  to  be  kept  always  open  to  inspection. 

We  learn  from  an  official  source  that  the  contract  entered  into 
l>y  Messrs.  Streeter  for  the  working  of  the  Ruby  Mines  of 
Burmih,  the  t'Tins  of  which  were  provisionally  .agreed  to  so  far 
back  as  November  last  year,  has  been  finally  sealed  and  ratified. 
The  annual  payment  is  fixed  at  four  lakhs,  and  we  understand 
that  the  original  lUiration  of  the  lease — five  years — has  been  ex- 
tended. 

Mr.  OEOonRonAN,  the  Engineer-in-Chief  of  the  Madras  Statt- 
Railway  Sui  v(-vH,  who  was  in  Madras  last  week,  has  just  laid 
before  tlie  CoiiMilting  Engineer  for  Railways  his  report,  accom- 
panied by  plans  and  e.ttiniates,  of  the  survey  of  the  proposed  line 
of  Railwav  from  Madras  to  Paumben,  which,  it  is  understood,  will 
eventually  form  a  part  and  parcel  of  the  South  Indian  Railway' 
ryat«m. 

Mr.  H.  R.  Hackmas,  an  Engineer  of  the  Public  Works  I'e- 
partmen*  in  ilie  Punjab,  who  was  lately  reported  to  have  had  his 
nand  cut  off  to  escape  the  effects  of  a  bite  from  a  poisonous  snake, 
ha*  died,  Mr.  Hackraan  had  served  only  three  years  and  a  ha^f 
in   the   Pablic   Works   Department,    and   had    held   the    rank  of 


Assistant  Engineer  of  the  1st  grade  at  I'era  Ghazi  Kfian  o«ly 
since  last  November. 

With  the  view  of  providing  greater  facilities  at  the  Madras 
Pier  for  the  working  of  cargo,  it  has  been  decided,  in  accordance 
with  a  suggestion  made  by  Captain  Taylor,  to  extend  the  pier-decfe 
laterally  from  the  gangway  ladders  outward  to  the  T  end  suffi- 
ciently to  allow  of  the  small  half-ton  cranes  being  placed  outside 
the  present  line  of  the  Pier,  the  deck  so  extended  being  suitably 
supported  from  underneath. 

Work  is  being  pushed  on  at  grJ-at  speed  at  the  new  Yiesregal 
palace  now  under  construction  at  Observatory  Hill.  The  whole  of 
the  massive  iron  girders  have  been  placed  in  position  and  the 
trusses  are  now  being  adjusted.  It  has  been  decided  to  root  the 
building  with  tiles  similar  to  those  used  at  the  new  Town  Hall. 
The  building,  it  is  hoped,  will  be  finished  by  the  end  of  May  next, 
but  will  not  be  fit  to  live  in  for  ^ully  a  year  longer. 

In  the  Financial  Budget  of  the  Public  Works  Departmetit 
of  Bengal,  the  Governnient  has  greatly  reduced  the  allotments 
for  temporary  work,  and  in  the  permaueiit  establishment  of  the 
Department,  the  number  of  Engineer  and  subordinate  officers  and 
assistants  is  considered  more  than  enough  for  the  purpose.  It  will  not 
therefore  be  surprising  to  find  that,  to  effect  savings.  Government 
will  rtdnce  certain  executive  divisions,  abolishing  theru,  or  amal- 
gamating them  with  the  adjoining  divisions. 

Mr.  Housden,  has  written  from  Kontaung  saying  he  had  been 
obliged  to  stop  work  on  the  surveys  of  the  Tamu-Chindwin 
roa(f  on  account  of  the  want  of  water  on  the  higher  sjHirs  of  the 
hills,  and  was  engaged  in  making  out  plans  and  estimates  to  allow 
of  regular  work  being  commenced  when  the  rains  are  over.  He 
is  of  opinion  that  the  cart-road  will  cost  no  less  than  seven  to 
eight  lakhs  of  rupees,  and  that  a  mule  track,  12  feet  wide 
would  cost  four  lakhs,  and  he  thinks  the  road  will  take  some  years 
to  complete. 

The  undertaking  of  the  Indian  feeder  lines  Company  i.s  making 
progress.  A  fender  for  the  whole  of  the  plant,  rollinir-stork,  &c.. 
delivered  in  Bombay,  has  been  submitted  by  Messrs.  John  Fow- 
ler and  Company,  of  Leeds  and  Calcutta,  for  the  sum  of  Rs.  56,130, 
and  has  been  accepted  on  the  understanding  that  the  order 
will  be  given  in  the  event  of  the  lease  being  executed  in  terms 
satisfactory  to  the  directors.  Messrs.  .John  Fowler  and  Com- 
pany undertake  to  make  delivery  in  Bombay  within  twelve  weeks 
from  the  date  of  order. 

Major  W.  SiiEpnERD  has  been  appointed  to  succeed  Colonel 
Wallace  as  Consulting  Engineer  to  Government  for  what  will 
henceforth  be  called  the  Central  Division,  comprising  the  Indian 
Midland  and  Bengal-Nagpur  Railways.  Major  Shepherd  is  a 
Superintending  Engineer  with  23  years'  service  in  the  Public 
Works  Department.  He  was  four  years  Deputy  Consulting  En- 
gineer and  Consulting  Engineer,  besides  two  as  Eiigineer-in-Chief 
of  railways  under  construction,  and  he  has  spent  the  last  two 
years  in  hard  and  trying  work  on  the  Sind-Pishin  line. 


ctters  to  tht  CLiittor. 


[Tlie  Editor  desires  it  lo  hr.  dintincl/i/    imderslood  that  he  doea  not  hold 
himself  respoimhle  for  the  opinions  expressed  by  correspondents.'\ 


A  COLLISION  IN  THE  HOOGHLY. 

Sir, — It  may  interest  some  of  your  readers  to  learn  that  during 
the  storm  of  the  evening  of  the 'ind  May  at  Calcutta  a  collision 
occurred  between  the  ships  TIdrlraere  and  tf/ejj^ia'off  Prinsep'sGliftt. 
The  former  has  had  three  of  her  plates  and  several  of  her  fiaiues 
bent  and  fractured  on  the  starboard  side,  just  below  the  poop  and 
three  more  plates  forward.  She  broke  her  mooring  pipe  and  ton- 
away  a  part  of  her  bulwarks  as  well.  The  best  part  of  her  saloon 
has  had  to  be  cut  away  to  let  the  surveyors  form  an  idea  of  the 
damages  sustained.  The  repairs  will  cost,  it  is  believed,  something 
like  Rs.  6,000.     The  Glenlui  suffered  some  slight  damages. 

Jno.  C. 


UNFAIR  COMPETITION. 


Sir,  -The  following  Engineer  Officers  are  posted  to  the  South 
Indian  Railway  :— Messrs.  W.  G.  Gilchrist,  F.  G.  Brook-Fox  and 
W.  Drew. 

The  Pioneer  of  2nd  instant  has  the  above  information  regarding 
the  transfer  of  the  three  Engineers  named  belonging  to  the  D.  P.  W. 
to  South  Indian  Railway,  and  I  think  a  notice  in  your  "  Paper"  may 
do  good,  as  the  question  is  being  agitated  about  Government  men 
being  lent  to   Companies. 

Mr.  W.  G.  Gilchrist  is  2nd  grade  Executive  Engineer. 
.,     F.  G.  Brook-Fox       3rd      „  „  „ 

„     W.  Drew  1st       „      Assistant  „ 

I  also  invite  yourattentiim  to  your  paper,  page  176  of  2nd  Afiril, 
stating  that  the  Supreme  Government  had  sanctioned  three  addi- 
tional Assistairt  Engineers  for  the  same  private  Railway,  and  no 
doubt  numerous  applications  have  been  sent  in  by  qualified  Engi- 
neers (liseni;ai;ed,  outside  the  Dc-partmeut  ;— with  what  success  it  is 
easy  to  conceive  from  the  nominations  mentioned  in  the  opening 
quotation  of  this  letter. 
^  W.  W.  S. 
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Jtterarg  Notices. 


Calendar,  1887.  College  of  Agriculture,  Madras. 
We  have  been  favoured  with  a  copy  of  the  prospectus  of 
the  Madras  College  of  Agriculture  for  tlie  current  year.  The 
College  is  situated  about  6  miles  to  the  South  of  Madras  near  the 
village  of  Saiilapet,  and  the  attached  Map  shows  the  distribution 
of  the  Col  lege  Farm,  Botanical  Gardens,  and  College  Buildings. 
The  Courses  of  Instruction  are  all  that  appear  to  us  to  be  neces- 
sai-y  for  the  practical  agricultural  training  imparted  by  the  Institu- 
tion. A  distinctive  omission  in  the  volume  before  us  is  the  total 
absence  of  the  names  or  composition  of  the  Teaching  Staff.  An 
interesting  feature,  however,  is  the  list  of  persons  holding  the 
( 'ertiticates  of  the  College,  with  their  present  occupation,  and 
it  is  satisfactory  to  find  therefrom  that  the  College  meets  a 
widespread  demand. 


Proceedings    of    the    Engineers'    Club    of  Philadelphia.— 
Vol.  VI.— No.  1. 

Thf.  opening  article  of  this  volume  on  "  Photographic  Map  Re- 
duction "  will  be  of  interest  to  Engineers,  as  shewing  how  large  a 
saving  of  time  and  labour  may  be  effected  by  means  of  the 
c.iniera  as  here  described.     The  author,  Mr.  O.  B.  Harden,  says  : 

It  has  been  frequently  necessary  to  have  maps  reduced  and 
duplicated  in  the  shortest  possible  time,  in  order  that  the  original 
m:ips  might  not  be  long  away  from  the  offices  in  which  they  were 
frequently  used.  This  is  especially  true  of  rnilroad  maps.  The 
time  ntcessary  to  do  this  became  a  matter  of  importance,  and  as 
the  most  accurate,  quickest  and  cheapest  means  of  reduction,  they 
have  been  reduced  by  the  camera. 

The  maps  have  been  of  a  variety  of  scales,  from  100  feet  to  1 
inch,  to  (i  miles  to  1  inch,  and  have  been  reduced  as  small  as  10 
miles  to  1  inch.  It  has  not  been  found  that  the  size  of  the  re- 
ductions affected  in  any  way  their  accuracy.  It  may  be  remarked 
that,  however  small,  there  is  that  fidelity  in  detail  that  is  only 
equalled  by  the  photographic  lens.  To  those  who  are  accustomed 
only  to  the  more  common  methods  of  reduction  and  the  fallibility 
of  the  ordinary  draughtsman,  this  fidelity  to  detail  is  gratifying. 
Even  by  the  use  of  the  pantagraph  and  rectilinear  lines,  the 
reduction  may  be  accurate  in  length  and  breadth  and  yet  be  per- 
ceptibly wrong  within  a  square,  dependent  upon  the  care  of  the 
draughtsman. 

There  is  practically  no  limit  to  the  size  of  map  which  may  be 
photot;raphe(i,  as  it  is  only  exposed  to  the  camera  in  sections  of 
about  five  feet  square,  when  the  negative  required  be  as  large  as 
21  X  25  inches,  this  being  the  largest  size  taken  by  Bien  &  Co. 

The  maps  are  reduce  i  to  their  proper  size  by  the  operator 
tacking  a  strip  of  paper  with  the  original  scale  upon  it,  above  the 
section  of  map  to  be  reduced,  another  strip  being  cut  the  reduced 
size  and  held  up  to  the  ground-glass  of  the  camera  until  it  is  so 
focussed  as  to  be  the  required  scale. 

The  only  element  of  error  entering  into  the  reduction  of  maps 
by  the  cameri,  aside  from  the  care  and  skill  of  the  operator,  is  the 
expansion  and  contraction  of  the  sensitive  paper.  It  should, 
liowever,  come  back  to  its  original  size  after  immersion  ;  if  it  is 
found  not  to  do  so,  an  allowance  is  made  by  making  the  scale 
larger  or  smaller  as  the  case  may  require.  The  accuracy  of  the 
reduction  depends  as  much  upon  the  perfect  adjustment  of  the 
map  at  right-angles  to  the  line  of  sight  as  to  the  scaling  by  the 
operator. 

It  is  unnecessary  more  than  to  mention  that  there  is  no  error 
due  to  distortion,  this  being  compensated  for  by  the  combined 
lenses  used  for  such  work. 

In  order  to  prevent  any  error  resulting  from  the  shrinkage  or 
imperfect  joina^e  of  the  prints,  a  templet  will  be  constructed  for 
the  final  map,  with  the  lines  of  latitude  and  longitude  on  a  poli- 
coiiic  projection  drawn  upon  them,  these  lines  being  on  the  ori- 
ginal map. 

A  comparison  of  cost  shows  that  there  is  a  saving  of  about  40 
jjer  cent,  over  the  other  methods  of  reduction.  This  is  where  a  re- 
duction alone  is  required  and  where  the  map  will  answer  its  pur- 
pose upon  the  sensitive  paper  ;  where,  however,  the  map  is  required 
upon  tracing  cloth,  or  where  it  has  to  be  transferred  to  a  more 
Muhstantial  paper,  the  saving  is  about  30  per  cent. 

Space  precludes  us  from  noticing  the  other  articles.  But  we 
may  add  that  they  are  fully  up  to  the  high  average  of  American 
Professional  Papers  and  of  those  published  in  the  past  "  Pro- 
ceedings" of  the  Club. 


The  Gold-Fields  of  Victoria. 
\Vk  have  received   the   Reports   of  the    Mining   Registrars    for 
the  quarter  ended   31st   December   1886,   from    the   Secretary  for 
Mines  in  the  Colony  of  Victoria. 


In  addition  to  the  usual  statistics  which  characterise  such  Official 
Papers,  we  find  valuable  information  relative  to  the  average  yields 
from  quartz,  tailings,  mullock,  pyrites,  wash  dirt  and  cement  ; 
crushing  machines,  diamond  drills,  and  other  mining  appUances. 
The  rules  regarding  the  rewards  offered  for  the  discovery  of  new 
gold-fields  might  be  studied  with  advantage  by  the  Indian  au- 
thorities. The  regulations  for  the  Examination  of  Mining  Sur- 
veyors are  instructive  as  placing  an  interdict  on  the  practice  of 
quasi-profesaionala. 

As    regards    mining   speculation,   the   "Secretary  for  Mines" 
well    observes    that   there   can     be   little    doubt     that   the    in- 
troduction   of    outside    capital    for    the    development    of    auri- 
ferous resources  would    be   productive    of    mutual   advantage   to 
the  investors  and   the  colonists,   if  the   money   were    judiciously 
invested  in  honest,  bond  fide  ventures  ;  but  when  a  host  of  mining 
companies— some  of  them   of  a   bogus  character— are   placed   on 
the  market  with  a  rush,  at  absurdly  high   figures,   it  is  no  wonder 
that    the    British    public  cries    out,    "  Hold  !   enough"!  He  adds 
that  some  indiscriminating    investors    will    suffer    through    the 
fraudulent    representations   of     a     few     unprincipled      vendors, 
there  is  too  much  reason  to  fear,  while  the  injury  which   such  pro- 
ceedings will  inflict  on  this  colony — which  has  so  many  genuine 
mining  enterprises  awaiting  development — will    be    most   serious  ; 
for  it  is  certain  that  one   successful   attempt  at  fraud    will  cause 
the  British  public   to   look   with   suspicion   on   every   Australian 
mining  venture,  no  matter  how  genuine  it  may  be. 

It  is  a  singular  fact,  and  one  which  might  fairly  tell  against 
Victoria  in  the  London  money  market,  if  the  circumstances  were 
not  explained,  namely — that,  while  we  are  seeking  the  introduc- 
tion of  British  capital  to  develop  our  mineral  resources,  many  of 
our  own  miners  are  desertin;;  our  gold-fields  for  those  of  Teetulpa, 
Kimberley,  and  South  Africa.  But  the  explanation  is  a  simple 
one,  and  it  is  to  be  found  in  the  time-wora  adage  which  asserts 
that  "  distant  fields  look  greenest."  Gold  miners,  as  a  class,  are  of 
a  restless,  roving  disposition  ;  and,  although  their  migrations  to 
other  gold-fields  have  frequently,  in  past  times,  proved  disastrous 
to  themselves,  the  warnings  have  been  in  vain.  Several  of  those 
who  recently  rushed  off  to  Teetulpa  and  Kimberley  have  returned, 
disappointed,  repeating  the  experience  of  their  confreres  at  Port 
Curtis  and  other  places  in  former  years  ;  and  so  it  will  doubtless 
continue  until  Victorians  awake  to  the  fact  that  there  are  at  their 
own  doors  fields  for  the  profitable  employment  of  labour  and 
capital  equal,  if  not  superior,  to  any  on  the  face  of  the  habitable 
globe. 


Journal  of  Proceedings,  Royal  Institute  of  British  Archi- 
tects. January  and  March — 1887. 
We  glean  from  the  January  number  that  the  Literature  Standing 
Committee  of  the  Institute  agree  with  the  Board  of  Examiners 
urging  students  who  wish  to  pass  in  Architecture  to  study  Gwilt's 
Encyclopsedia.  They  declare  that  there  is  no  other  work  of  the 
kind  published  in  England  that  contains  such  a  mass  of  reliable 
matter  on  Arts  of  Construction.  Objection,  however,  may  be 
taken  to  the  inconvenient  bulkiness  of  the  volume  and  the  small- 
ness  of  the  type,  but  the  classification  of  such  a  variety  of  subjects 
with  the  necessary  subdivisions,  arranged  in  chapters  and  sections, 
is  so  excellent,  that  the  student  who  opens  the  book  for  the  first 
time  will  experience  no  difficulty  in  finding  the  information  he  is 
in  search  of.  The  value  of  the  March  number  is  doubtless  due 
to  Mr.  Josiah  Conder's  Paper  on  "  Domestic  Architecture  in 
Japan."  Mr.  Conder's  experience  as  Professor  of  Architecture 
at  the  Technical  College  of  Tokyo  and  also  as  Architect  to  the 
Japanese  Government  lends  weight  to  his  statements  and  makes 
them  more  valuable  to  the  profession.  We  find  two  Notes  in  this 
same  number  on  "  Mud  or  Earth-Building"  by  Robert  Kerr,  and 
"  Mud  Building  in  India"  by  C.  S.  Palmer  of  Indian  P.  W .  D. 
They  add  but  little  information  to  that  which  has  already  appeared 
in  this  Journal  on  the  same  subject. 
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BICYCLE  AMBULANCE 
Desigxed  by  J.  E.  Whiting,  M.A.,  M.  Inst.  C.E. 

Annexed  is  a  sketch  of  an  arrangement  for  an  ambu- 
lance, which  I  lately  had  occasion  to  design  and  put  to- 
gether for  a  sick  lady,  who  was  unable  to  bear  the  motion 
of  either  pha'tons  or  dfu>olies  on  her  way   to  the  hills. 

It  will  be  seen  that  the  ambulance  consists  of  the 
chief  parts  of  two  bicycles,  from  which  the  trailing 
wheels  and  the  treadles  have  been  removed.  A  bamboo 
is  very  securely  strapped  to  the  traiiiuii  or  curved  bar 
and  lies  above  the  bicycle  seats — holes  being  made  in 
the  under  surface  of  the  bamboo,  so  as  to  admit  the 
projecting  pins  or  pivots*  over  each  wheel.  The  bamboo 
then  keeps  the  upper  parts  of  the  wheels  apart  at  a 
suitable  distance,  to  admit  a  hammock,  which  is  attached 
to  the  bamboo  by  its  ropes  and  has  its  ends  resting  on 
the    two   seats   of  the  bicycles. 

The  tails  of  the  bicycles  are  turned  towards  each 
other  and  two  light  teakwood  rods  are  attached 
to  the  jaws  of  these  tails,  one  on  each  side,  by 
the  bolt^s  or  axles  of  the  (omitted)  trailing  wheels 
— these  bars  keep  the  lower  parts  of  the  structure  rigidly 
apart.  Two  cross  bars  are  strapped  to  the  handles  of  the 
bicycles  and  pass  under  the  longitudinal  bamboo.  The 
cross  bar  over  the  rear  wheel  has  two  lii.'ht  iron  rods  with 
hooks  attached  to  it ;  these  hooks  fit  into  eyes  or  staples 
in  the  longitudinal  bamboo,  as  shewn  in  the  sketch,  and 
so  as  to  keep  the  rear  wheel  in  plane  with  the  bamboo,  the 
iron  frames  and  the  teakwoad  rods.  The  front  wheel 
with  its  cross  bar  is  free  to  turn  about  a  vertical  axis, 
as  usual,  in  order  that  the  ambulance  may  take  curves 
and  be  guided.  Four  men  with  a  little  training  run  the 
ambulance  easily  and  safely — they  must  each  hold  the 
central  bamboo  witii  (jne  hand  and  grasp  the  end  of  a 
cross  bar  with  the  other — and  they  can  tilt  the  wheels 
to  one  side,  when  they  admit  or  let  out  the  invalid  from 
the  hammock. 

Should  this  form  of  ambulance  prove  suitable  for 
hospital  or  field  service,  plain  stretchers  or  hammocks 
with  stiffened  sides  could,  of  course,  be  used  and  could 
be  slung  over  easier  springs  than  those  under  bicycle 
seats  ;  but  the  wlieels  can  only  be  used  as  wheels  over 
smooth  ground  and  should  be  as  small  and  light  as  pos- 
sible; so  that  the  men  could  lift  the  ambulance  over 
obstacles  and  over  rough  ground,  or  when  they  have  to 
turn  sharp  corners.  When  tired,  the  dhooli,e-men  would 
rest  the  load  on  the  wheels,  and  whenever  they  came  to 
a  good  track  they  could  go  ahead.  This  bicycle  Jimbu- 
lance  runs  perfectly  smoothly  on  good  roads  and  may 
be  made  as  light  as  a  dhoolie,  so  as  to  be  carried  as  a 
dkoolie  when  nece.ssary. 

It  is  probable  that  for  general  use  cheaper  wheels  and 
frames  will  be  used  than  those  of  patent  and  expensive 
bicycles. 

My  objects  in  requesting  you  to  publish  this  descrip- 
tion are : 

lit. — A  hope  that  the  plan  may  be  of  real  service  and 
Miswer  as  well  in  other  ca-ses  as  it  did  on  the  road  to 
Mahableshwur. 

•2n<Uy. — That  your  readers  may  kindly  suggest  such 
improvements  as  they  may  find  by  experiment  desirable. 

J.  E.  W. 


Railwats  in  Asia  Minor.— It  is  annoanced  from  CoiistHiitinople 
th«t  the  TurkUh  Minister  of  Public  Works  has  presented  to 
the  Porte  the  report  of  the  Technical  Oonimisaion  oji  the 
Asia  Minor  railways.  This  Commission,  it  appears,  has  pro- 
nounced in  favour  of  narrow  or  metre  gauge  railways.  'J'he 
principal  reason  upon  which  it  bases  its  recomrnendation 
of  this  gange  is  the  economy  which  is  effeated  thereby  in 
comparison  with  the  cost  of  construction  of  normal  gauge  railwaVH 
Another  reason  which,  according  to  the  opinion  of  tlie  meniber.s 
of  the  Commission,  speaks  greatly  in  favour  of  adopting  the  nar- 
row ga.ige  is  that  tlie  perfection  to  which  science  has  brought  tljc 
«xploiUtion  of  narrow-gauge  lines  is  such  that  they  can  be  worked 
with  almost  equal  advantages  to  those  of  the  normal  gauge  lijies. 

•  NoTK.— If  theae  do  not  project  they  can  easily  be  added] 


REPORT  ON  THE  PREVENTION  OF  THE  WASTE 
OF  WATER. 

By  S.  Tomlinson,  Assoc.  M.  Inst.  C.E.,  F.  R.  Met.  Soc. 

Deputy  Executive  Engineer,  Water 

Works,  Bombay. 

I. 

(Continued  front  page  290.) 

15.  The  question  of  having  all  fittings  tested  has  been 
frequently  before  you  and  the  Municipal  Commissioner, 
and,  I  think,  has  been  practically  settled  in  the  affirma- 
tive. I  would  only,  therefore,  urge  that,  as  early  as  pos- 
sible, the  necessary  instructions  should  be  issued  to  pro- 
cure the  apparatus  and  put  it  in  force.  It  is  very  desir- 
able everywhere,  and  a  large  number  of  the  fittings  sub- 
mitted for  test  would  fail  as  they  fail  in  those  cities  at 
Home  where  the  testing  is  enforced,  yet  they  might  show 
no  failing  or  flaw  which  could  be  detected  by  the  eye. 

The  introduction  of  the  system  of  testing  fittings 
would,  I  dare  say,  be  much  opposed  for  a  time  by  plumbers 
and  makers  of  apparatus,  who  would  find  a  poi-tion 
of  their  goods  rejected.  It  would,  on  the  other  band, 
lead  to  a  better  class  of  fittings,  and  a  saving  to  those 
using  them  in  repairs,  and  to  the  Municipality   in    water. 

The  first  cost  of  the  fittings  to  owners  would  probably, 
for  a  time  at  least,  be  higher,  but  this  would  be  more 
than  recouped  by  the  saving  in  repairs  and  the  longer 
life  of  the  fittings.  It  should  be  pointed  out  that  the 
present  cost  to  owners  of  repairing  fittings  must  not  be 
taken  as  a  comparison  to  the  coming  system,  because  the 
inspections  will  be  more  systematic  and  searchinof,  and 
efficient  fittings  will  be  more  insisted  upon.  In  this  way 
the  cost  of  repairs  to  the  present  class  of  fittings  will  be 
much  increased  over  the  present  r^c/imc. ;  it  is  therefore 
most  desirable,  in  the  interests  both  of  the  Municipality 
and  of  the  owners,  that  all  fittings  should  be  tested  and 
stamped.  The  cost  of  testing  would  be  recovered  from 
the  parties  submitting  the  articles,  who  would  be  re- 
quired to  pay  a  fee  on  each  article  before  testing.  For 
the  present  a  fee  of  2  annas  on  each  tap  or  fitting  might 
be  levied. 

16.  I  would  suggest  for  your  consideration  whether 
the  Municipality  should  not  by  its  own  servants  under- 
take all  the  work  of  a  connection  up  to  and  including  the 
stop-cock.  This  would  usually  mean  the  insertion  of 
the  ferrule,  the  laying  of  the  service  pipe  in  the  street, 
and  the  fixing  of  the  stop-cock.  If  this  were  decided  in 
the  affirmative,  there  would  arise  for  decision  the  ques- 
tion as  to  whether  the  Municipality  should  bear  the  cost, 
or  recover  it  from  the  parties  taking  the  connection. 

17.  Whatever  decisions  be  arrived  at  in  regard  to  the 
above  questions,  I  think  it  would  lead  to  great  saving  uf 
water  if  the  Municipality  itself  repaired  leakages  to 
service-pipes_  in  the  public  streets  and  to  stop-cocks. 
Much  time  is  now  lost  in  preparing  and  issuing  notice, 
and  in  the  parties  engaging  their  plumber,  and  in  his 
attending  to  the  work ;  and  all  through  these  days  and 
sometimes  weeks,  the  waste  is  going  on.  In  manv  cases, 
too,  the  necessity  of  repair  is  disputed,  or  is  attributed  to 
the  Municipal  servants  in  some  way  or  other.  We  must 
have  a  system  which  secures  promptitude  in  the  effect- 
ing of  repairs,  if  the  waste  of  water  is  to  be  effectually 
.stopped.  The  cost,  if  the  Municipality  undertake  the 
work,  would  not  be  quite  so  great  as  mider  the  pre.sent 
system.  All  the  time  occupied  in  preparing  and  .seiving 
notices  would  be  .saved,  and  the  same  gang  of  men  could  do 
the  repairs  in  a  whole  street,  in.stead  of,  ])erhaps,  as  many 
pluinbers  as  repairs  being  called  in,  and  all  charging  tor 
their  separate  time  occupied  in  passing  to  and  Vro!  It 
would  involve  a  heavy  char^'e,  no  doubt,  upon  the  water- 
works maintenance,  but  this  could  be  recovered  by  a 
slight  increase  in  the  present  scale  of  charges,  which  are  in 
many  ca,ses  far  too  low  to  pay  even  the  cost-price  of  rhr 
water  con.sumcd.  The  J  th  of' the  total  quantity  which  is 
supplied  by  meters  piovides  more  than  half  the  revenue. 
Half  of  the  whole  is  wasted,  and  the  remaining  ^^thsare 
required  to  supply  the  remaining  half  of  the  revenue.  The 
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total  charge  to  owners  for  water,  including  repairs,  would 
then  n((t  be  more  than  equal  to  the  present  charges  for 
water-rate  and  plumbers'  bills. 

18.  These  being  the  principal  matters  concerned  with 
the  work,  it  remains  to  discuss  the  staff  required  for  in. 
At  present  the  work  is  being  carried  on  with  a  Budget 
staff  of  2  Inspectors  and  12  Assistant  Inspectors,  who  are 
acting  under  the  directions  of  the  Superintendent  of 
Water  Works.  In  connection  with  the  re-organization  of 
your  department,  I  have  already  submitted  to  yon  pro- 
posals for  transferring  this  work  to  the  charge  of  the  Chief 
Turncock  and  his  Assistants.  This  seems  to  me  necessary 
for  the  following  considerations.  The  Ward  and  Assis- 
tant Turncocks  are  already  in  part  engaged  in  detecting 
waste  in  their  own  districts  and  issue  the  whole  of  the 
notices  for  repairs  and  renewals.  They  are  responsible 
for  the  distribution  arrangements,  and  are  familiar  with 
all  the  details  of  the  arrangement  and  position  of  valves, 
hydrants,  the  sizes,  &c.,  of  the  pipes,  and  the  character  of 
the  property  supplied,  the  meter  supplies,  &c.  Under 
the  intermittent  system  a  portion  of  the  Assistant  Turn- 
cock's time  is  occupied  in  closing  and  opening  sluices. 
As  soon  as  the  meters  are  at  work,  this  portion  of  their 
duties  ceases.  They  can  then  be  trained,  as  opportunity 
offers  itself,  for  the  Waste  Prevention  Work.  They  are 
already  familiar  with  their  districts,  and  would  soon  be 
able  to  take  up  the  modified  form  of  their  work.  Then 
for  purposes  ot  the  communication  between  the  Night  and 
Day  Inspectors,  which  is  necessary,  the  Ward  Offices 
would  be  a  natural  meeting  place.  The  Ward  Tiu-ncock 
or  Inspector,  as  I  hope  the  Municipal  Conimissioner  will 
approve  of  their  being  denominated,  would  from  this 
office  send  the  nightmen  to  those  portions  of  his  district 
most  needing  attention,  and  the  nightmen,  returning  to 
the  office,  would  hand  over  to  the  daymen  the  notes  of 
the  night-inspection. 

It  is  important,  too,  that  the  head-quarters  of  this  work, 
as  a  whole,  should  be  at  the  Municipal  Offices,  because 
for  some  yenrs  it  will  be  a  work  that  will  require  much  of 
my  personal  attention  and  care.  The  Chief  Turncock 
attends  office  every  daj-,  and  the  Ward  Turncocks  fre- 
quently, so  that  through  them  I  should  be  in  direct 
contact  with  the  staff. 

It  is,  moreover,  extremely  desirable  that  there  should 
not  be  two  sets  of  officers,  acting  from  different  superiors, 
engaged  on  somewhat  similar  work  in  the  same  streets 
and  altering  the  sluices,  &c.,  without  knowing  the  effect 
of  each  other's  work. 

19.  These  are  the  reasons  rendering  it  desirable  that 
the  staff  shoud  be  placed  under  the  Distribution  Officers. 
It  is,  I  think,  desirable,  too,  that  the  Superintendent, 
Water  Works,  should  be  relieved  of  this  charge  in  view  of 
the  increasing  work  of  the  other  portions  of  his  Depart- 
ment ;  the  probable  addition  of  a  testing  department ;  and 
I  hope  the  entrusting  to  him  of  the  custody  of  the  meters 
issued  to  consumers,*  together  with  the  abolition  of 
private  meters.  To  continue  the  Waste  Prevention 
Staff  under  him,  with  its  daily  increasing  work,  would 
lead  to  so  much  delegation  of  his  work  that  he  would  not 
be  able  to  give  that  attention  to  the  many  details  which 
is  so  desirable. 

20.  As  to  the  staff'  required,  I  think,  in  view  of  the 
extra  work  of  first  placing  a  district  under  constant  supply, 
the  services  of  the  two  Inspectors  should,  for  the  present, 
be  continued.  The  number  of  Sub-Inspectors  should  be 
increased  to  5  per  turncock=.5  x  6f  =  SO  and  30  coolies. 
One  Assistant  should  be  given  me  for  the  office  to  under- 
take the  tabulating  of  the  diagrams  and  results,  and  to 
assist  '.m  in  his  work  especially  and  in  other  work  if 
necess  iry.  If  this  staff  were  granted,  it  woidd  be  used, 
for  a  ti  ne  at  least,  where  most  needtid  and  not  handed 
over  lo  the  exclusive  use  of  one  ward  until  that  ward  were 
all  und<-r  constant  supply,  and  they  were  needed  to  conti- 
nue the  inspjctions  and  maintain  the  improvenieut  effected. 

{To  be  cut  inn.  <l.) 

•  This  change  took  elfeoo  from    November  188G. 
t  7  luspectorg  from  1st  March  18S7. 


TO  COLLIMATE  A  DUMPY  LEVEL. 

Much  time  is  usually  wasted  in  moving  the  diaphragm 
carrying  the  cross-hairs  too  much  or  too  little,  and  not 
uncommonly  in  moving  it  the  wrong  way  altogether. 
The  following  is  an  improvement  on  the  old  method  de- 
signed to  obviate  this. 

It  is  based  on  the  fact  that  if  a  level  is  placed  at 
known  distances  from  two  staves,  the  difference  between 
the  readings  before  and  after  adjustment  on  one  staff  is 
to  that  on  the  other  staff  as  the  distances  of  the  re- 
spective staves  from  the  level. 

The  figure  will  make  this  clear. 
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difterence  between  the  readings  on  the 


L=level  20'  from  nearest  staff. 
C  G  [  ~  staves  200'  apart. 

Let  C  B'  be  the    line    of  collimation   of  the    level  be- 
fore adjustment. 

C  B  the  same  after  adjustment. 
ij  -^  C  C  ,  the  difference  of  readings  on  one  staff. 
X  -.=  B  B'  do.  do.  other  staff. 

Then  by  similar  triangles — • 
C  C' :  B  B'  =  C  L  :  B  L, 
ov  y    :  X        =      11:1; 

.-.  '/        =      W  X  ...  ...  (1.) 

Now  let  (/        '■" 
two  staves  before  adjustment, 
or,/,  =B'H-C'G 
=  C  C'-B  B' 
=  y-x  ...  ...  (2.) 

Combining  (1)  and  (2),  we  have  a;=     -   and   y  —  ~   d. 

These  formula;  enable  us  to  bring  the  line  of  collima- 
tion to  the  horizontal  hy  one  setting  of  the  diaphrao-m. 

Take  an  example  : — Select  a  fairly  level  piece  of  ground 
and  drive  four  pegs  in  a  straight  line  at  distances  of  0 
100,  200,  220  ft.  These  distances  must  be  exact.  Set 
level  over  peg  at  100  ft.  and  drive  pegs  at  0  and  200  till 
they  read  the  same.  Move  level  to  220  ft.  peg  and  read 
the  two  staves.  Suppose  the  distant  staff  reads  -OG  less 
than  the  near  staff.  Then  the  line  of  collimation  points 
dovjn. 


d  =  -OG, 


d 
10 


■006,  and  2/  =  ~  X  -066. 


Now  we  must  increase  the  reading  on  the  distant  staff 
by  exactly  '006  by  movinsj  the  diaphragm  down.  On 
reading  the  near  staff,  we  shall  find  its  readin?  increased 
by  -OOG,  and  since  -066  — -006  =  -06,  the  error  is  corrected 
and  the  line  of  collimation  is  exactly  level. 

J.  C.  M. 


Hindoo's  Mode  of  Reaping  and  Cleaning  Grain. — The 
Milling  World  tells  its  readers  how  the  Hindoo  reaps  with 
an  iron  blade,  six  inches  long,  an  inch  wide,  and  curved  like  a 
sickle,  costing  hira  four  cents.  He  squats  on  his  heels,  cuts  a 
handful,  lays  it  down,  and  without  rising  off  his  heels  waddles 
forward  and  cuts  another.  In  twelve  days  he  cuts  an  acre,  and 
receives  five  cents  a  day,  boarding  himself.  When  he  wants  to 
thnisli  his  grain,  he  drives  a  stake  in  the  ground,  spreads  his 
jjntiu  around  it,  ties  a  rope  to  his  bull's  horns  and  then  to  the 
stake,  and  drives  thera  around  and  aronnd  till  the  straw  is 
tramped  very  fine  into  what  they  call  "  bhoosa."  This  is  fed 
to  the  cattle  after  the  wheat  is  separated.  Englishmen  have  intro- 
duced thrashing  machines,  but  the  Hindoos  will  have  none  of 
them.  They  think  their  cattle  would  not  eat  the  straw  because 
it  breaks  it  instead  of  tramping  it  flat.  They  clean  their  wheat 
b*  holding  it  up  in  the  wind  in  a  scoop  made  of  reeds,  or,  if  the 
wind  is  not  blowing,  two  Hindoos  make  wind  by  waving  a 
blanket,  while  a  third  dribbles  the  grain  from  the  scoop. 
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TECHNICAL  EDUCATION  FOR  INDIA. 

One  of  the  buruiug  questions  of  the  day  is,  wheth(  r 
there  is  aiiy  immediate  need  for  the  development  of 
technical  education  in  India  beyond  tiie  limits  it  has 
already  reached.  While  considering  such  a  subject  it 
must  be  borne  in  mind  that  we  are  not  dealing  with  a 
coimtry  where  the  hand  of  civilization  has  novoi' 
been,  but  rather  where  it  has  flourished  for  centuries, 
and  has  resulted  in  establishing  systems  and  customs 
suited  to  the  habits  of  the  people  and  calculated  to  meet 
the  requirements  of  their  every  day  life.  The  introduc- 
tion of  Western  civilization  into  India  has  tloubtless 
brought  in  its  train  much  that  is  foreign  to  the  country, 
and  the  question  of  the  further  development  of  Techni- 
cal Eckicabiuu  here  is,  therefore,  intimately  associated 
with  the  consideration  as  to  how  far  the  people  will 
avail  themselves  of  those  systems  and  modes  of  life  which 
are  different  from  such  as  they  have  adopted  and  been 
accustomed  to  for  ages  past,  and  how  far  it  would  con- 
duce to  their  well  being  if  they  did  so  avail  themselves. 
Inseparably  connected  with  these  considerations  would 
be  the  question  as  to  how  far  such  changes  here  would 
influence  the  prosperity  of  England  herself  as  a  large 
maufacturing  and  trading  centre. 

Mr.  Fi-ancis  J.  E.  Spring  in  a  treatise  on  the  sub- 
ject of  Technical  Education  for  India  gives  us  much 
valuable  information  regarding  the  means  adopted  in 
England,  America  and  the  continent  of  Europe  for  im- 
parting such  an  education,  and  then  formulates "  pro- 
posals and  suggestions  for  the  establishment  in  India  of 
a  general  scheme  of  technical  instruction,  after  the  model 
of  some  of  those  which  have  been  found  so  successful 
elsewhere."  Without  discussing  these  proposals  them- 
selves we  would  notice  in  the  first  instance  the 
grounds  on  which  he  bases  them.  He  says  in  Chapter  I. 
"  It  cannot  fail  to  strike  the  thoughtful  observer  that 
in  a  country  like  India — possefbed  of  magnificent 
natural  resources  in  the  shape  of  many  descriptions 
of  raxo  produce  in  practically  unlimited  (]uantities ; 
of  the  cheupefit  labour  ><iip/>ii/  of  Tukich  any  country 
can  boast ;  and  of  inarupulntive  skill  of  the  very 
highest  order,  as  is  evidenced  by  the  beautiful  and 
artistic  productions  of  her  hereditary  workmen — it 
ought  to  be  possible,  with  proper  direction  and 
organization,  to  render  the  2oO  viillion^  of  iukabltanta 
more  independent  than  at  present  of  extraneoas  assis- 
tance for  the  supply  of  such  of  their  needs  as  require 
indiLstrial  skill ;  and  yet  we  find  an  enormous  and  ever 
increasing  value  of  raw  produce  leaving  our  shores,  only 
to  return  after  a  journej'  of  many  thousand  miles  in  the 
form  of  finished  goods,  which,  with  a  proper  organization 
of  capital  and  skill,  we  ought  to  have  been  able  to  manu- 
facture ourselves."  Herein  lies  the  root  of  the  whole 
matter.  Mr.  Spring  could  hardly  have  put  his  case  more 
forcibly  or  tersely  than  he  has  done  in  those  few  lines. 
If  we  may  be  permitted  to  summarize  what  is  already  an 
epitome,  perhaps  to  the  ordinary  reader  the  lines  of  the 
arcimient  pursued  would  be  more  clear. 

He  states  thrf;e  facts  from  which  he  rlraws  a  certain 
conclusion.  India  he  says,  (I)  Ls  possessed  of  "  many  dc- 
scnptions  of  raw  produce  in  practically  unlimited  (juan- 
tities,"  (2)  she  has  "  the  cheapest  labour  supi)ly  of  which 
any  country  can  boa.st ;"  (.3)  the  "  artistic  procluctions  of 
her  hereditary  workmen  give  evidence  of  manipulative 
skill  <jf  the  very  highest  order."  Therefore,  he,  concludes 
"  it  ought  to  be  possible,  with  proper  direction  and  organi- 
zation, to  renrler  the  2.50  millions  of  inhabitants  more 
independent  than  at  present  of  extraneous  assistance  for 
the  supply  of  such  of  their  needs  as  require  industrial 
skill."  We  have  no  desire  to  question  the  possibility  of 
such  a  result  :  we  are  rather  concerned  with  its  probability 
and  its   '  <//.    Assuming  the  data  laid  down  to  be 

correct,'.  dow  that  because  a  country  abounds  in 

raw  produce,  therefore  it  should  also  undertake  the  raanu- 
fiacture  of  such  niaterials,  instead  of  exporting  them  ? 
Here  the  hand  of  nature  is  bountiful,  and  the  sons  of  thr; 
soil  instinctively  see  where  their  advantage  lies-     It  is 


their  privilege  to  scatter  the  plenty  of  their  land  to  other 
countries  which  are  less  favoured.  Agriculture  should  be, 
and  very  properly  is,  if  we  may  call  it,  thegroatcsi,  national 
occupation  of  the  people  in  India.  That  they  Ao  utilize 
some  of  this  raw  produce  by  manufacturing  such 
articles  of  use  among  themselves  as  are  nec(>ssary,  is 
undeniable,  but  to  organize  any  general  S3stem  of  techni- 
cal education  which  would  piacticallj'  have  the  effect 
of  changing  a  large  proportion  of  those  agriculturists  into 
handi-craftsmen,  or  the  latter  into  skilled  workmen, 
would  be  to  subvert  the  very  foundations  of  Indian 
society,  and  would  tend  to  cut  off  those  very  supplies 
of  raw  produce  which  now  are  the  chief  source  of  the 
wealth  and  prosperity  of  the  country — for  this  mtist  be 
the  result  from  a  paucity  of  labourers.  Again,  would 
labour  continue  to  be  cheap  under  these  altered  cir- 
cumstances ?  India  is  said  to  have  "  the  cheapest  labour 
supply  of  which  any  country  can  boast."  But  why  is 
it  so  ?  Because  it  can  boast  chiefly  of  unskilled  labour 
^hich  IS  performed  by  people  of  simple  habits,  having  very 
feio  artificial  wants,  and  who  are  therefore  content  with 
small  rvagex.  Let  the  Indian  workman  be  taughr,  to 
appreciate  the  benelits  of  a  pot  of  ale,  a  good  cup  of  tea 
or  coffee,  a  substantial  flesh  diet  twice  a  day,  and  the  use 
of  a  little  more  clothing  of  a  less  flimsy  character  than 
he  uses  now,  and  India  will  cease  at  once  to  be  the  cheap- 
est labour  market  in  the  world.  Let  the  labourer  b(! 
removed  from  the  simple  plough  and  the  loom  and  be 
taught  all  the  arts  of  working  mills  and  manufactoi-ies 
on  improved  methods  as  a  skilled  labourer,  he  will 
at  once  claim  higher  wages,  and  with  higher  wages,  must 
come  the  adoption  of  expensive  habits  and  modes 
of  life.  That  India  is  willing  to  accept  such  a,  change 
does  not  ap[iear.  On  the  other  hand,  from  a  (juotation 
made  from  Dr.  Hunter  in  the  pamphlet  under  review,  it  is 
abu  ndantly  clear  that  the  current  has  set  entirely  in  the 
opposite  direction.     The  passage  runs  ,thus — "  In    1837 

Indi^  exported  about  ten  million  worth  of  luxuries 

In  liS^7  India  will  export  ninety  million  wortli  of  staples." 
English  capitalists  liavo, realized  the  situation,  for  this  re- 
markable increase  in  the  exportation  of  staples  i-epresents 
to  a  large  extent  the  outcome  of  our  Cotton  and  Jute 
mills  which  have  sprung  up  of  late.  There  is,  however, 
another  phase  of  the  question.  Suppose  the  export  of  raw 
produce  from  India  is  thus  diminished  by  tlie  supply  of 
labourers  being  cut  off  on  the  one  hand,  and  the  materials 
themselves  being  utilized  in  the  country  on  the  other, 
what  would  be  tlie  effect,  say  on  England,  whose  industries 
depend  almost  entirely  upon  importations  from  other  coun- 
tries, and  very  largely  upon  India  itself  ?  Surely  the  de- 
pression of  trade  would  be  considerable  ;  first  from  want  of 
material  with  which  to  manufacture,  and  second  from  a 
falling  off  in  the  demand  for  the  manufactures  themselves. 

From  what  has  been  advanced,  it  must  appear  that  it 
would  not  conduce  to  the  best  interests  of  India  to  launch 
forth,  at  present  at  least,  into  any  elaboi'ate  schemes 
for  the  extension  of  technical  education.  We  use 
the  word  '  extension'  advisedly,  for  there  do  exist 
institutions  and  workshops  in  various  parts  of  the  country 
which  already  impart  either  directly  or  indirectly  so  much 
of  technical  instruction  as  is  necessary  for  present  i-e- 
quirements,  and  in  this  •  view  we  are  upheld  by  the  opi- 
nion of  no. less  an  authority  than  the  Rev.  Father  E. 
Lafont,  who,  in  his  evidence  before  the  Public  Service 
Commission,  gave  it  as  his  decided  opinion  that  it  would 
be  a  waste  of  public  money  to  attempt  to  carry  out  any 
large  scheme  for  the  extension  of  technical  education  in 
India.  There  is,  however,  in  India  a  supply  of  labour  which 
might  be  turned  to  very  good  account  by  a  little  more 
fostering.  The  domiciled  European  eomm unity  possess 
those  qualities  which  have  distinguished  them  as  an  in- 
dustrial people  in  their  mother  country,  and  which  with  a 
little  training  would  render  them  hero  thoroughly  effi- 
cient and  useful  as  skilled  workmen  and  directors  of  un- 
skilled labour,  while  it  would  make  the  importation  of  su3h 
men  almost  altogether  unnecessary. 

Unskilled,  cheap,  native  labour  under  European,  super- 
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vision  is  the  back-bone  of  India  as  a  trading  country,  and 
the  development  of  its  resources  mainly  consists  in  pro- 
ducing those  raw  materials  of  which  there  exists  such 
an  unlimited  supply,  and  for  which  there  is  such 
a  great  demand  in  other  markets.  It  is  true  a 
portion  of  this  comes  back  to  India  in  the  shape  of 
manufactured  articles,  but  even  granting  that  these 
could  be  manufactured  here  without  diminishing  the 
supply  of  raw  produce  by  drawing  away  unskilled 
labourers,  it  still  remains  an  open  question  whether  India 
as  a  competitor  with  other  advanced  manufacturing 
countries,  would  stand  better  commercially,  than  she  does 
now  as  a  supplier  of  raw  produce. 

It  is  hardly  necessary  to  enter  upon  a  discussion  of  the 
specific  proposals  ptit  forward  by  Mr.  Spring,  based  as 
they  are  on  data  such  as  the  above,  and  following  as  they 
do  systems  which  prevail  elsewhere,  but  which  would  in 
many  cases  be  found  impracticable  here. 

L.  W.  D'C. 


IRKIGATION  WORKS  IN  THE  NIZAM'S 
DOMINIONS. 

The  grant  in  the  Public  Works  Department  Budget 
with  regard  to  Imgation  is  not  sufficiently  large  to  be 
effective  for  new  works,  inijjrovements,  and  extensions. 

Hitherto   the  grant  for  Irrigation  has  just  sufficed  for 
the  normal  wants  of  the  country,   such  as  the  restoratioia 
of  such  tanks  as  may  have  breached  during  the   last  or 
previous  monsoons,   or  the  repair  of  important  reservoirs 
that  were  considered  in  a  dangerous  condition,  or  the  con- 
struction of  feediu','   channels  to   supplement  the   water 
storage  in  tanks  that  were  provided  with  comparatively 
small  catchment  basins.     The  expenditure  thiis  incurred, 
although  ill  many  cases  highly    remunerative,    was  to  a 
great  extent  of  a  jirotective  nature  in  order  to  save  the 
existing  revenue.      The  proposal  to  increase  the  present 
annual  allotment  of  about  17  per  cent.,  by  another  14, per 
cent.,  will  suffice  to  carry  out  more  of  such  works  ai  are 
refen-ed  to  above,    without   providing   sufficient  funds  for 
new  and  larger  projects  that  would  substantially  incfeaso 
the    Government   revenue.       Experience  has  proved  that 
the  country  about  Hyderabad,   from  its  very  rocky  and 
undulating  character,  is  little  adapted  for  canal  works, 
except  at  a  very  inordinate  cost.     Irrigation  projects   of 
this   kind   are    best   suited  to  the   region   of  inundation 
rivers,  which  afford  all  the  advantages  necessary  for  good 
alignment,  and  command  sufficient  ground  on  either  side 
for  purposes  of  irrigation.     It  is  needless  to  say  that  such 
advantages  do  not  exist  about  Hyderabad,  although  some 
scheme  of  canal  irrigation  might   be  undertaken  in  con- 
nection wth  the  Godaveri  river  and  its  larger  tributaries 
towards    Chanda.      The    extension    of    the    Railway    to 
Chanda  will  give  an  impetus  to  such   work,  as  the  coun- 
try now  is  overgrown  with  jungle  and  little  known.     The 
Kistna     and    its  tributaiy,   the  Tungabadra,  possess  in 
many  places  advantages  for  irrigation,  and  some  of  their 
tributaries    might  also  be  utilized   for  this    purpose  to  a 
greater  extent  than  they  are  at  present.     A  minor  .scheme 
has  been  worked  out  from  the  Manjira  river,   and  will  be 
described  later  on. 

The  projects  that  have  just  been  alluded  to,  are  such 
as  might  be  carried  out  in  course  of  time  by  the  ordinary 
Public  Works  Department  grant,  but  what  is  most 
urgently  wanted,  is  a  scheme  which  should  embrace  the 
restoration  of  all  irrigation  works  in  the  Telingana,  that 
are  likely  to  return  a  good  revenue  to  Government.  It 
has  been  roughly  calculated  that  there  are  upwards  of 
18,000  tanks,  large  and  small,  distributed  over  Telingana, 
a  large  percentage  of  which  are  either  in  ruins  or  more 
or  less  out  of  repair.  The  country  also  throughout  this 
region  is  sparsely  populated  and  overgrown  with  jungle, 
while  many  of  the  villages  have  been  completely  deserted 
by  the  fever-stricken  inhabitants.  Consequently,  the 
.scheme  proposed  should  be  sufficiently  comprehensive  to 
include   the  restoration    of  the    tanks,  and   concurrently 


with  it,  the  reclamation  of  the  jungle  regions  and  the  rc- 
population  of  the  deserted  villages. 

The  extension  of  the  Railway    to    Warangal,   and    the 
further  extension  which  is  in  progress   towards  the   East 
coast  on  the  one  side,  and  the  Chanda  on    the   other,   to- 
gether with  the  formation   of  a  Mineral  Company,    have 
brought   the   question  of  the  reclamation    of  Telingana 
into  such  prominence,  that  a  special  committee  has  been 
appointed,  to  consider  the  best  means  of  improving  and 
restoring  the  numerous   irrigation  works  that  are  scatter- 
ed   over    this  vast  tract  of  country.       The    committee 
has  not  yet  submitted  its  report,  but  the  main  lines  on 
which   the   members   have   based  their  views  have  been, 
ascertained,  and  are  in  agreement  with  the  views  enter- 
tained by  the  pi'incipal  officers  of  the  Public  Works  De- 
partment.    They   comprise    the    systematic    restoratiou 
of  the  various  tanks  in  Telingana,  according  to  the  series 
to  which  they  belong  ;  and  for  this  purpose,  every  third 
tank  in  each  series  will  be  made  strong  enough  and  with 
sufficient  surplus  water-way  to  carry  off  the  excess  water 
in  case  the  upper  tanks   become   breached.     At  present 
the    minor   works  are  often  inadequately  repaired  on  the . 
sanction   of  the   revenue  authorities,  and  a  disaster   to 
any  of  the  upper  tanks  has  often  been  the  signal  for  the 
failure  of  a  large   number  of  tanks   lower   down    in    the 
series,  and  this  annual  calamity  has  been  a  great  source  of 
loss  of  revenue  to  Government,  besides  entailing  much- 
labor  and   anxiety   on   the   Public   Works   Department, 
officials  during  the  most  inclement  season  of  the  year. 
The   systematic   restoration  of  these  tanks   under  some 
special  agency,  will,  it  is  hoped,  ameliorate  much  of  this, 
and  be  the    means  of  largely   improving   the   existing 
revenue. 

In  regard  to  the  funds  that  will  be  required  for  this 
purpose,  it  has  been  2:iro})osed  to  raise  a  loan  which  \\ill 
be  repaid  from  the  anticipated  increase  to  the  revenue.' 
A  special  extra  establishment  will  be  organized  at  a  cost 
of  about  10  per  cent,  of  the  total  outlay,  which  outlay 
will  be  exclusively  devoted  to  the  work  of  restoring  the 
tanks  systematically,  in  the  series  to  which  they  belong. 
This  will  not  interfere  with  the  normal  expenditure  for 
irrigation  provided  yearly  in  the  Public  Works  Depart- 
ment Budget,  but  will  come  under  the  head  of  extra- 
ordinary expenditure.  The  establishment  will  be  attach- 
ed to  the  Public  Works  Department  as  the  "  .special  Ir-' 
rigation  Branch,"  and  its  work  \vill  be  controlled  and 
supervised  by  the  principal  Public  Works  Department 
officers. 

.STEEL. 

"  Iron  and  all  metals  are  liquids. 

"  Col<l  steel  is  congealed  iron,  containing  in  solution  various  in- 
gredients, which  give  to  it  certain  marked  properties. 

"  Heat  is  the  power  which  gives  to  steel  all  of  its  good  and  all  of 
its  bad  conditions. 

"  Steel  is  as  mercurial  in  structure  and  volume  as  mercury  is  in 
volume. 

"  Slow,  quiet  cooling  from  a  high  temperature  causes  the  forma- 
tion of  large,  irregular  crystals,  and  renders  the  steel  weak. 

"Quick  cooling  and  agitation  form  small  uniform  crystals  and  a 
strong  condition. 

"  The  application  of  heat  alone  will  change  the  form  and  the  size 
of  the  crystals. 

"  The  change  of  volume  <lue  to  a  unit  of  heat  increases  as  the  con- 
tent of  carbon  increases  ;  therefore  high  carbon  steel  must  be  handled 
with  exceeding  care. 

"  The  temperature  to  which  it  was  last  subjected,  moderated  by- 
its  subsequent  treatment,  is  always  recorded  in  the  structure  of  steel, 
and  may  be  read  there  if  the  piece  be  fractured. 

"  Annealing,  making  soft,  ductile  and  uniform  in  texture,  is  the^ 
most  important  of  all  operations  from  an  engineer's  point  of  view. 

"  Steel  being  crystalline,  has  no  fiber  ;  therefore  there  should  be  no 
sharp  angles,  no  sharp  edges,  and  no  inifiUeted  corners  ;  the  surfaces 
should  be  smooth  and  free  from  tool  marks  or  indentations  caused  by 
sledge  blows  and  the  like. 

"  With  our  present  knowledge,  the  he-4  steel  for  sti-uctural  purpose-s 
is  that  whicli  is  most  nearly  composed  of  iron  and  car'oon. 

"Finally,  good  steel,  properly  worked,  is  the  most  useful  of  all  of 
man's  productions,  an<l  it  may  always  be  relied  upon  to  do  its  full  work 
to  its  utmost  limit ;  but  if  tlie' laws  of  its  being  be  violated  it  will 
as  certainly  respond,  causing  disappointment  and  disaster." 
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THE  MADRAS  HARBOUR. 
Its  Construction',  Destkictiox  and  Reconstruction-. 

X. 

Mr.  ilOLESwoRTH's  report  on  the  destruction  of  the 
harbour  comprised  roconnnendations  for  its  reconstruc- 
tion.    He  said  : — 

I  %gne  with  Mr.  Parkes  iu  the  view  that  separate  settlement  is 
desirable,  aud  I  thiuk  that  with  unequal  settlement  bond  would  pro- 
iMbly  be  destroyed,  but  in  reconstruction  I  should  prefer  an  arrange 
ment  which  would  enable  the  principle  of  self-adjustment  to  go  even 
further  than  that  advocateil  by  Mr.  Parkes,  by  reconstructing  the 
faces  and  elbows  on  the  lines  of  the  existing  structure,  but  with 
random  blocks  on  the  principle  adopted  with  success  in  many  of  the 
French  breakwatei-s.  \  vertiail  wall  is  probably  the  Iwst  lorm  ot 
breakwater  that  it  is  possible  to  adopt  so  long  as  it  stands,  but  when 
once  it  begins  to  fail  it  will  .soon  be  demolished  in  detail,  and  the 
inclined  courses  render  the  structure  more  liable  to  fail  if  the  portion 
behiml  them  is  carriwl  away.  The  character  of  construction  I  would 
KUggest  is  roughly  indicated  in  Diagram  No.  11.*  •  •     i 

The  hatched  portions  shew  the  probable  position  of  the  o"ginal 
blocks  in  a  typical  section,  whilst  the  others  shew  the  additional  blocks 
it  will  be  necessary  to  deposit ;  the  addition  that  sliould  be  made  to 
the  rubble  base  is  also  shewn  ;  it  is  probable  that  some  of  these  blocks 
will  be  displaced,  and  otheis  will  have  to  Iw  added  from  time  to  time 
to  make  good  any  breaches  that  nny  arise,  but  in  the  event  of  the 
displacement  of  any  portion  the  block  that  is  moved  is  alone  affected, 
and  the  stol)ility  of  the  whole  is  not  threatend  by  failure  of  a  part. 

Bearing  in  mmd  the  destructive  wave  action  which  I  have  already 
deacribetl,  the  random  block  construction  appears  to  me  to  possess 
the  following  advantages :—  ,     ,    .         ,  ,.  , 

^»/.— The  direct  blow  of  the  wave,  instead  of  being  delivered 
■imultaueously  on  a  flat  surface,  will  be  delivered  in  detail  on  the 
angular  surfaces,  and  the  force  will  l)e  more  broken. 

.»«</.— Tlie  concussive  blow  will  also  be  more  in  detail  and  the  blocks 
better  supported. 

Jr</.— The  interstices  being  large,  the  air  and  water  will  escape  more 
easily,  and  the  compressive  action  will  be  lessened. 

4th.— Both  the  drawing  action  and  the  vacuum  will  be  less  decided. 

art.— The  structure  would  have  greater  stability  as  a  whole. 

6M.— Tlie  random  blocks,  being  jammed,  one  against  another,  will 
require  more  force  to  displace  them,  and  the  blocks  have  to  travel 
over   a  very  irregular  surface. 

7t/i.—Tlie  displacement  of  one  block  will  not  affect  the  remainder, 
and  when  displaced  the  block  still   perfonns  its  svork   of    assisting   the 

others.  ,         ,       .  , 

8lh.—U  the  section  be  found  too  weak,  it  can  be  strengthened  with- 
out change  of  design. 

;tth. All  the  materials  of  the  existing  breakwater  are   at  hand   and 

available  without  further  expense  in  moving  them. 

The  mode  of  laying  the  blocks  must  be  left  to  detailed  consideration 
after  the  actual  position  of  the  debrU  of  the  present  breakwater  has 
been  accurately  ascertained.  If  the  vertical  wall  can  l)e  restored  by 
the  addition  of  new  blocks,  so  as  to  render  it  available  for  the  distri- 
bution of  materials,  it  would  probaVily  be  the  mo.it  simple  and  expedi- 
tious plan  of  (listributing  materials,  but,  if  not,  it  will  be  necessary  to 
have  recourse  to  floating  shear  legs,  such  as  were  used  at  the  break- 
vater  in  Alexandria. 

Mr.    Molesworth    admitted    that     the    random    block 
fivstem  was   by   far    the    more    expensive,    and  advised 
the   retention   of  the  vertical  wall    system  for   the   sides 
of  the    harbour,    with     gneiss    rubble    protection    from 
under-scour   on  the  outside,  and  he  did  not  think  that  so 
far  much    harm  had    been   done  by  the   adoption  of  Mr. 
Parkes'  method  of  construction  for  the  seaward  parts  of  the 
harbour,  as  the   blocks  had   been  conveyed  to  where  they 
would  be  ultimately   required  in  the   cheapest  and  most 
expeditious  manner  pos.sible.  In  addition  to  the  re-construc- 
tion of  the  sea-faces  and  elbows  on  the  random  block  prin- 
ciple, and  the  protection    of  the  outer   feet   of  the   sides 
with   gnei.ss   rubble,   Mr.    Molesworth    recommended  the 
prolongation  of  the   sea-faces  northward  and  southward, 
taniientially  to    the    elbows    in    order    to    neutralise  the 
confluent  action  of  the  waves,  to  which  he  attributed  the 
pcour  that  undermined   the   elbows,   the   space   between 
them    and    the  prolongations  of  the    faces  being  filled  in 
■with  rubble  sloped  outwards  from  the  harbour.  Mr.  Moles- 
worth also  thoujjht  that  the  width  of  the  entrance,  being 
unusually  great,  ought  to  be  reduced,  but  that  the    ques- 
tion did  not  press  for  immediate  settlement.     His  estimate 
of  the  cost  of  reconstruction  was —  Rs. 

3,100  lineal  feet  @  Rs.  400  ...     12,40,000 

Kxferision  of  faces  and  fitting         ...       0,00.000 
RuVible  protection  to  sides  ...       2,00,000 

Additional  plant  ...  ...       4,00,000 

Contingencies  ...  ...       l,0i,000 

Establishment  ...  ...       1,00,000 


making,  with  money  already  spent,  a  total  cost  of  83  J 
lakhs  of  rupees,  or,  say,  .£730,000  for  7,836  feet  of  break- 
water or  £93  per  lineal  foot,  which  was  a  very  cheap  rate  as 
compared  with  that  of  the  largest  works  elsewhere\  .£120 
to  £3()0  per  foot.  We  have  omitted  to  mention  that  Mr. 
Molesworth  recommended  that  the  blocks  for  the  outer 
slopes  of  the  random  work  should  be  of  30  or  35  tons 
weight,  instead  of  27  tons  as  before  :  also  that  the  blocks 
should  not  be  nsed  within  six  months  after  being  manu- 
factured, unless  a  greater  proportion  of  cement  were 
used.  The  composition  of  the  blocks  had  been — 1 
cement,  2  sand,  5  broken-stone,  21  large  stone. 

Mr.  Parkes  submitted  his  proposals  tor  the  recon- 
struction of  the  demolished  works — remedies,  as  he  call- 
ed them — on  the  9th  March  1882,  though  the  nature 
and  extent  of  the  damage  had  by  that  time  been  so  im- 
perfectly ascertained,  as   we  showed  in  our  last  article. 

Remulie.-<. — The  whole  of  the  actual  damage  to  the  works  is  due  to 
one  or  other  of  the  above  causes,  and  I  think  that  if  the  original 
section  were  amended  so  as  to  give  increased  strength  to  the  two 
weak  places  shewn  to  exist,  every  confidence  might  be  placed  in  its 
stability  under  even  a  much  heavier  sea  than  the  recent  one.  The 
section  as  carried  out  was  a  perfectly  good  one  to  withstand  a  moderate 
sea,  and  the  effects  of  the  heavier  sea  show  no  grounds  for  any  radical 
alteration.  Such  material  as  tliere  was  was  good  in  quality  and  pro- 
perly disposed,  but  there  ^\  as  not  enough  of  it ;  or  perhaps  it  would  be 
more  correct  to  say  the  principles  of  the  design  were  good,  but  not 
carried  far  enough.  There  is  not  the  slightest  justification  for  re- 
opening the  worn-out  questions  of  the  relative  merits  of  random  and 
placed  flocks,  or  of  bonded  and  unbonded  work.  Breakwaters  of 
random  blocks,  or  of  bonded  masonry,  might  have  stood  if  very  much 
more  massive  than  those  « Inch  have  partially  failed,  but  their  se- 
curity would  have  been  due  to  their  greater  massiveness,  not  to  the 
different  principles  of  their  construction. 

Then  follows  his  justification  of  the  use  of  even  soft 
laterite  for  the  rubble  foundation,  and  of  placin,'  the  con- 
crete blocks  in  the  work  before  they  had  well  set,  and 
also  his  argument  that  subsidence  of  the  foundation  was 
not  only  a  perfectly  harmless  process,  but  even  a  substan- 
tial advantage,^already  referred  to  by  us.  We  will  now 
again  allow  Mr.  Parkes  to  speak  for  himself: — 

ReconKtrnr.tion. — In  the  scheme  for  reconstruction,  then,  we  have 
especially  to  keep  in  view  tlie  two  weak  points,  the  foot  of  the  outer 
wall  and  the  top  of  the  harbour  wall.  The  required  object  may  be 
attained  either  by  breaking  the  force  of  the  waves  before  they  reach 
the  weak  points  or  by  giving  additional  strength  to  the  weak  points 
themselves.  The  former  principle  has  received  full  consideration.  It 
appeared  at  first  siglit  that  the  remains  of  tlie  original  piers  would 
form  a  good  outer  barrier  under  slielter  of  which  a  new  pier  would  be 
safe  from  damage.  But  further  examination  was  not  favourable  to 
this  idea.  The  shelter  it  would  give  in  its  ])re.sent  state  is  too  ir- 
regular. In  some  parts  it  might  be  fairly  efllicient,  but  iu  others  it 
would  allow  the  sea  to  pass  o\X'v  it  on  to  the  new  work  with  increased 
violence.  To  prevent  this,  such  places  would  have  to  be  made  up  with 
new  material,  and  tliis  would  lead  to  a  serious  amount  of  work,  and 
I  tliink  a  not  very  satisfactory  result.  Besides  which  there  is  a  con- 
siderable proportion  of  the  old  work  remaining,  and  tlie  rubble  base 
especially,  having  been  well  consolidated,  would  offer  a  better  founda- 
tion than  a  new  one,  especially  in  not  being  liable  to  the  immediate 
settlement  which  caused  the  fracture  of  the  blocks.  Two  out  of  the 
four  courses  of  blocks  are  also  for  the  most  part  in  good  state,  and  an 
uncertain  proportion  of  the  disi)laced  blocks  may  be  recovered  and 
used  again. 

Preference  was  therefore  given  to  the  principle  of  reliuilding  the 
piers  on  their  original  foundations,  and  making  sucli  additions  as  ex- 
perience shows  to  be  necessary.  The  one  great  objection  to  this  is  the 
immense  difficulty  of  clearing  the  ground  of  fallen  blocks.  The  mag- 
nitude of  this  difficulty  can  hardly  be  realised  without  inspection  of  the 
ruins.  It  will  undoubtedly  be  a  slow  and  costly  operation,  but  all  who 
are  concerned  in  it  are  satisfied  of  its  practicability,  and,  the  difficulty 
being  simply  a  mechanical  one,  we  may  safely  conclude  tliat  it  will 
diminish  with  practice  and  experience. 

I  propose,  therefore,  that  tlie  work  be  rebuilt  on  the  former  lines  and 
to  section,  but  with  the  additions  shewn  shaded  on  the  accompanying 
sketch,  to  give  increased  strength  to  the  two  weak  points. 


-^^Tsu-^^ 


Total  Rs. 


27,00,000 


'  £«  Ubgra  .1  No.  5  of  our  Plate  Hi.— Ed. 


The  rubble  base  and  blocks  1,2,3,  aiul  4  are  generally  in  a  serviceable 
state  ;  S,  6,  7,  and  8  are  new,  the  former  blocks  similar  to  the  old  ones, 
except  tliat  they  will  lie  9  feet  high  instead  of  8  feet,  so  as  to  make  up 
for  the  2  feet  of  subsiilence  o,  c,  and  d  lieing  of  the  same  <limensions  as 
the  old  blocks,  the  latter  can  be  used  so  far  as  avii  liable  ;  l>  i.s  a  thin 
block  inserted  for  the  purpose  of  bringing  tne  top  of  d  above  water 
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level,  so  that  e  may  be  set  upon  it  in  a  bed  of  cement,  thus  making  d 
and  e  together  into  one  block  of  36  tons  weight.  The  top  of  e  is  slop- 
ed off  to  give  an  escape  for  the  falling  wave.  If  it  were  level  like  the 
top  of  8,  the  effect  would  be  simply  to  transfer  the  vulnerable  point 
from  the  top  of  8  to  the  top  of  c,  as  is  shewn  by  the  fact  that  at  the 
pier  heads  where  the  structure  was  increased  to  three  and  four  blocks 
in  width  the  one  next  the  harbour  still  gave  way.  Block  /is  intended  t<j 
protect  the  toe  of  the  outer  wall  from  scour  and  ultimate  undermin- 
ing. It  should  be  placed  at  as  low  a  level  as  practicable,  so  as  to 
avoid  encroaching  on  the  profile  formed  by  the  sea  itself. 

Besides  these  actual  additions  to  the  section,  Mr.  Parkes 
proposed  to  introduce  two  extra  securities  into  the  top 
course  of  the  old  section.  It  had  always  been  an  object, 
he  said,  to  connect  the  top  blocks  together,  both  longi- 
tudinally and  transversely,  but  it  was  impossible  while 
settlement  was  going  on.  Now,  however,  in  rebuilding 
on  an  old  foundation  it  would  be  easier  to  do  so.  He 
proposed,  therefore,  so  to  make  the  cross  joints  of  the 
top  course  that  they  might  be  filled  with  cement,  not 
during  the  progress  of  building,  but  on  a  suitable  oppor- 
tunity afterwards.  How  these  joints  were  to  be  kept 
clear  of  sand  and  marine  encrustations,  animal  and  vege- 
table, or  cleared  of  these  when  the  time  for  filling  the 
joints  with  cement  arrived,  does  not  appear. 

Mr.  Parkes  also  proposed  to  connect  the  two  top  blocks 
by  an  iron  cramp  made  of  a  bent,  worn-out  rail  cemented 
into  them.  He  said  it  was  impossible  to  shew  the 
sufficiency  of  these  additions  to  the  work  by  figures,  as  the 
force  of  the  sea  was  an  indeterminable  quantity,  but  he 
thought  it  quite  outside  the  limits  of  reasonable  pro- 
bability that  a  force  of  sea  would  have  to  be  encoun- 
tered so  much  greater  than  that  of  the  late  storm,  as 
the  strength  of  the  new  section  would  be  greater 
than  that  of  the  old.  Mr.  Parkes  did  not  propose  to 
apply  the  additions  to  the  section  to  the  uninjured 
portions  of  the  piers,  because  they  had  shown  no  signs  of 
weakness  except  some  scouring  away  of  the  rubble  at  their 
bases,  and  this  he  would  remedy  by  feeding  with  heavy 
granite  boulders.  But  he  proposed  to  tie  the  top  blocks 
together  with  iron  cramps  as  elsewhere.  And  to  prevent 
the  blocks  of  the  elbows  from  opening  out  like  a  fan 
should  there  be  any  leaning  over  to  seaward,  he  proposed 
to  cut  a  groove  longitudinally  along  the  top  of  the  sea 
wall  (i.e.,  the  outer  top  row  of  blocks)  about  12  inches 
deep  all  round  the  curves,  in  which  a  strom;  chain  cable 
should  be  laid,  strained  up  tight  and  then  buried  in  con- 
crete. Mr.  Parkes  called  attention  to  the  fact  that  each  one 
of  the  additions  he  had  recommended  was  intended  to 
meet  some  weak  point  disclosed  by  the  action  of  the  sea 
upon  the  work,  and  that  he  had  made  no  attempt  to 
meet  theoretical  objections  that  were  not  supported  by 
the  special  experience  of  the  particular  occasion. 

In  endeavouring  to  estimate  the  cost  of  works  of  res- 
toration, Mr.  Parkes  found  great  difficulty  owing  to  un- 
certainty as  to  the  proportion  of  blocks  that  would  be 
found  available  for  future  use  in  the  superstructure  of 
the  work,  but  he  framed  an  estimate  in  two  parts,  the 
first  for  restoring  the  work  to  its  former  state,  exclusive 
of  the  small  portions  of  the  original  design  that  were 
incomplete,  and  the  second  for  the  additional  strength- 
ening works  he  recommended.  The  first  part  he  gave 
in  two  alternatives,  a  maximum  of  a  little  under  9 
lakhs  of  rupees,  and  a  minimum  of  a  little  over  6  lakhs. 
He  assumed  that  Government  would  take  the  maximum 
estimate  as  the  b;isis  of  its  deliberations,  but  he  would 
hope  that  the  minimum  would  be  realised.  The  second 
part  of  the  estimate  was  based  on  the  prices  at  which  the 
work  had  hitherto  been  carried  on,  and  might  therefore 
be  taken  as  reliable.  Its  total  was  a  little  over  9  lakhs. 
Therefore  Mr.  Parkes  .said  : — 

The  total  cost  of  placing  the  whole  work  in  an  efficient  state  may  be 
taken  as  lying  between  the  limits  of  15i  and  18J  lakhs,  and  I  think 
three  years  will  be  requii-ed  from  the  time  of  recommencing  building 
operations  for  its  completion. 

The  secon<l  part  of  the  estimate  (that  for  new  works)  is  the  amount 
which  would  have  been  added  to  the  original  estimate  if  we  had  had 
the  data  necessary  for  making  provision  against  the  force  of  a  cyclonic 
sea.  The  first  part  is  the  penalty  paid  for  our  ignorance  on  this  point. 
But  I  may  remark  that  this  is  not  altogether  without  its  equivalent. 
If   the  work   had   been  carried  out  in  the  first  instance  in  its  stronger 


form,  its  completion  would  have  been  delayed  by  two  years,  and  for 
those  two  years  the  harbour  would  have  been  in  a  less  efficient  state 
than  it  is  now  with  the  damaged  piers. 

Present  efficiency  oj  the  Harbour. — Indeed,  the  business  of  the  harljour 
has  pi-oceeded  with  scarcely  any  change  in  consequence  of  the  accident, 
and  although  steamers  have  the  option  of  saving  the  payment  of  extra 
dues  ( levied  according  to  the  present  admittedly  inequitable  system  of 
charging  on  the  register  tonnage  instead  of  on  the  cargoes  landed  and 
shipped)  by  anchoring  outside,  they  invariably  suljmitto  the  grievance 
and  come  in.  The  injury  to  the  harbour  is  scarcely  felt  during  tine 
weather,  when  the  great  bulk  of  the  landing  and  shippins;  operations 
are  carried  on.  Its  evil  effects  will  be  felt  in  moderately  rough  weather 
when  more  sea  will  come  into  the  harbour,  though  even  then  the  damag- 
eil  piers  will  be  better  than  none. 

It  seems  useless  to  give  the  details  of  Mr.  Parkes'  re- 
construction estimate,  as  it  was  altogether  set  a.side,  and 
ultimately  he  estimated  the  cost  of  the  work  to  be  done  as 
prescribed  by  Government,  acting  on  the  advice  of  a  Com- 
mittee of  eminent  Engineers  at  home,  at  Rs.  4.5,90,051, 
making,  with  Rs.  04,85, .537  .spent  before  the  storm  of 
November  1881,  including  protective  works  and  com- 
pensation, a  total  cost  for  the  harbour  of  Rs.  1,10,75,589, 
against  Rs.  58,46,105,  the  total  of  the  original  estimate. 

In  commenting  on  Mr.  Parkes'  proposals  for  recon- 
struction, Colonel  Sankey,  the  Chief  Engineer  of  the 
iladras  Public  Works  Department,  said  that  everything 
depended  upon  the  force  of  the  sea  to  be  provided 
against,  and  that  it  might  fairly  be  asked  whether  the 
storm  of  the  12th  November  had  supplied  a  sufficiently 
crucial  test  of  the  forces  which  might  be  expected  to 
be  c.iUed  into  action  in  a  cyclone  of  maximum  intensity. 
After  pointing  out  that  the  disturbance  due  to  the  waves 
mnst  have  at  Madras  reached  down  to  35  feet  below 
low  water  at  least,  and  referring  to'  observations  made  in 
other  parts  of  the  world.  Colonel  Sankey  said  : — 

It  may,  in  fact,  be  inferred  that  we  are  in  the  presence  of  forces 
which  cannot  at  present  be  sufficiently  gauged,  and  the  reasoning  on 
which  the  monolithic  system  of  reconstraction  rests  is  incomplete. 
There  is  apparently  insufficient  ground  for  Mr.  Parkes'  contention 
(paragraph  24)  that  there  is  not  the  "slightest  justification  for  re-open- 
ing the  worn-out  question  of  the  relative  merits  of  random  and  placed 
blocks,  or  of  bonded  and  unbonded  work." 

On  the  contrary  there  would  seem  to  be  ample  grounds  for  consider- 
ing the  question  of  adopting  or  rejecting  the  monolithic  system  for 
Madras  as  still  open.  With  a  bonded  wall,  such  as  that  proposed,  it 
needs  but  little  imagination  to  infer  what  the  effect  would  be  of  a  suc- 
cession of  heavy  seas  precipitating  themselves  over  the  seaward  arms, 
or  how  the  impact  communicated  to  the  first  attacked  blocks  would 
send  a  vibration  and  quiver  in  advance  which  must  go  far  to  loosen  an<I 
weaken  the  stability  of  the  mass — every  succeeding  blow  shaking  the 
structure  from  end  to  end.  Even  where  the  piers  had  a  thickness  of 
four  blocks  at  the  ends  of  the  seaward  arms,  the  impact  was  such  as  to 
ruin  them  quite  as  easily  apparently  as  where  there  were  only  two 
blocks. 

_  Again,  it  must  be  clear  that  the  stability  of  a  structure  of  this  par- 
ticular form  must  in  great  measure  depend  on  whether  the  foundations 
are  such  as  can  safely  withstand  the  scour  which  takes  place  down  the 
face  of  the  wall,  or  the  disturbances  due  to  the  general  cyclonic  action 
before  alluded  to,  which  tend  to  drag  out  and  flatten  the  material  of  the 
rubble  base  as  during  the  late  storm. 

\\  ith  a  structure  having  its  upper  portion  constructed  of  random 
blocks  of  sufficient  size,  the  action  being  on  the  individual  block,  no 
general  vibration  can  be  communicated  to  the  mass,  and  the  seas  must 
get  broken  up  in  a  manner  which  is  quite  impossible  with  a  structure  on 
the  numolithic  system  ;  the  work  could  in  fact  hardly  be  destroyer], 
though  individual  blocks  might  be  displaced. 

The  undersigned  does  not  bring  forward  this  as  an  original  sugges- 
tion, as  he  was  given  to  understand  by  Mr.  Molesworth  that, 
although  possibly  not  for  precisely  the  same  reasons,  the  random  block 
system  was  that  which  generally  recommended  itself  to  him. 

The  Chief  Engineer  roughly  estimated  that  the  cost  of 
reconstruction  on  the  random  system,  including  an  apron 
ol  blocks  for  the  uninjured  shoreward  portions,  and  extra 
rubble  for  base  seaward  where  the  damage  had  been 
greatest,  would  not  exceed  25  lakhs  of  rupees.  And  he 
thouj-ht  that  blocks  of  35  to  40  tons  would  be  needed  for 
the  more  exposed  portions  of  the  work. 
(To  he  continued.) 

It  is  hardly  creditable  to  Sheffield  and  Birmingham,  that,  with 
all  their  skill  and  appliances,  they  are  unable  to  turn  out  sword 
blades  with  anything  approaching  the  finenes-s  of  temper  and 
keenness  of  edge  possessed  l)y  the  swords  of  Japan.  The  weapon-s 
hitherto  supplied  to  the  British  Army  could  hardly  pa.ss  the  test'< 
to  which  some  Japanese  swords  are  said  to  have  been  subjected 
of  cleaving  a  bar  of  lead  in  two  without  indenting  the  blade,  and 
cutting  in  halves  a  leaf,  floating  on  a  stream,  by  merely  allowing 
it  to  drift  against  the  edge. 
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CONCRETE. 

With  the  splendid  material  that  there  is  in  India  tor 
ooncreto,  it  is  siirprising  that  so  little  use  is  made  of  it. 
Concrete,  as  used  in  foundation  work  to  walls,  in  floors,  or 
in  roofs,  is  not  referred  to,  but  concrete  in  arches  pri- 
marily, and  in  walls  secondarily.  There  is  the  kkoak  of 
Bengal,  broken  brick,  that  can  be  broken  to  any  conve- 
nient size  and  of  which  any  brickfield  will  supply  unli- 
mited quantity,  whether  of  good  ordinary  brick  or  well 
burnt  jhnvmut.  and  there  is  the  Kunkar  material,  out  of 
Bengal,  from  Rancegunge  to  beyond  Agra  and  Delhi. 

Concrete  in  walling  undoubtedly  requires  a  special 
plant  and  entails  some  considerable  amount  of  care  and 
difficulty  in  arranging  for  and  carrying  out  economically, 
but  as  used  in  arche's  there  is  not  the  faintest  excuse  for 
its  non-use  :  it  is  as  easily  and  ci>nveniently  laid  iu  place 
as  the  kJuyah  of  ordinary  terracing,  and  must  of  necessity 
cost  less  than  brick  arching.  The  cost  of  centering  is  the 
same  in  both  cases,  but  the  material  and  the  labour  arei 
far  less  in  concrete  than  in  brickwork.  j 

Concrete  should  be  used,  as  it  is  largely  in  France,  in 
the  bridges  for  feeder  roads,  where  often  the  concrete  arch 
could  be  built  on  a  sand  or  muttee  bund  for  a  centering. 
It  ■  could  be  built  in  far  less  time,  and  with  little  more 
than  coolie  labour,  than  a  brick  archetl  bridge. 

The  only  instance  in  (\'ilcutta  of  any  extensive  use  of 
concrete  arching  to  roofs  and  floors  is  in  the  office  building 
of  the  Elast  Indian  Railway,  where  all  of  the  out-office  roofs, 
the  floors  and  roofs  of  all  the  corridors  and  of  the  large 
inner  compartments  are  of  concrete.  The  circles  vary  in 
span  from  3ft.  4in.  up  to  Mt.  Gin.  and  in  continuous  lengths 
of  one  .span  of  23ft.  The  rise  of  the  arches  varies  from 
3in.  up  to  .5,  and  in  thickness  the  crown  of  the  arches  is 
often  only  2  Jin.  In  the  roof  of  the  out-offices  they  undulate 
on  the  upper  surface,  that  is,  the  haunches  are  not  fitted 
in  level.  Economising  material,  where  a  level  roof  or  floor 
is  unnecessary,  each  hollow  or  undula'ion  offers  a  cfood 
vater  channel  or  valley  for  the  escape  of  water. 

The  proportions  of  the  material  used  is — of  small  brokt  a 
kkoah  (such  as  would  pass  a  l^in.  ring)  5,  soorkee  1,  kutiii 
lime  1,  and  Portland  cement  i  or  J.-th  the  whole. 
This  Ls  a  very  .small  proportion,  but  quite  sufficient,  with 
good  cement,  as  was  proved  from  the  fact  that  the  centre 
could  be  removed  in  24  hours  after   it  had   been  laid 

Elace.     All  the  proportions  were  carefully  measured 
ox,  and    the  cement  only  added   when  the  last  mixin 
t'>ok  place. 

Another  example  of  the  use  of  concrete  to  arch  con- 
struction in  Calcutta  is  in  a  bridge  of  25ft.  clear  span 
over  a  jheel,  This  bridge  was  built  on  a  muttee  hwnd  ,- 
it  is  38ft.  over  all    of  the    abutments,   Oft.   wide    at    the 

ends  and  .5ft.  wide  in  the  centre,  with  a  rise  of  3ft.  9in. 

the  thickness  of  the  arch  at  the  centre  being  only  8  inches 
and  at  the  haunches  about  3ft.  The  road  way  of  the  bridge 
riMJs  1ft.  6in.  to  the  crown  from  the  abutments.  The 
abutments  are  of  ordinary  foundation  concrete,  with  no 
cement.  The  arch  itself  is  oi  kiwah  o,  lime  1,  soorkee 
li,  cement  1 ;  and  in  the  arch-work,  the  concrete  of  which 
was  laid  in  2in.  layers,  are  embedded  three  tiers  of  hoop- 
iron.  G  rows  in  each  width.  The  centering  was  moved 
within  a  week  of  completion,  and  the  arch  when  struck  bv 
a  hammer  or  a  brick  rings  like  a  bell. 

As  to  cost,  concrete  in  arches  can  bo  done  at  the 
rate  of  R«.  16  per  hundrefl  superficial  feet,  which  will 
well  bear  comparisf^n  with  ordinary  terraced  roof  and 
floors  ;  it  is  homogeneous  and  practically  indestructible 
and  admittedly  fireproof. 

Such  a  thing  as  a  concrete-built  wall  does  not,  I  sup- 
pose, exist  in  India.  Kiuikur  would  make  magnificent  arch 
work  used  in  concrete--the  very  nodular  character  of  its 
firtnat ion  being  in  favour  of  its  forming  good  bond  with 
the  motar  matrix  of  lim(!,  .soorkee  or  sand,  and  cement. 
I^earing  in  mind  the  miles  of  concrete  walls  in  dock  work 
in  Europe  or  the  bridges  of  concrete  in  France,  it  is  sur- 
prising that  of  the  many  Engineers  of  the  Public  Works 
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Department   none   have   made  use  of  it  as  a  material  of 
construction. 

B. 

[The  E<Utor  of  this  Journal  contributed  a,  "  Note  ""  on  Concrete  Old. 
verix  to  the  Roorkee  Professional  Paper.s  in  .luly  1884— iiirf*  No.  6, 
Vol.  II.  (Third  Series).] 


THE  GEOMETRY  OF  THE  OBLIQUE  ARCH. 

By  a.  Ewbank. 
IV. 

Fig.  4. 


The  position  of  any  point  in  space  ma}-  as  in  Descriptive 
Geometry  be  determined  by  reference  to  three  planes  such 
as  those  in  jiff.  4.  It  is  true  that  in  Desci'iptive  Geometry 
two  planes  only  are  mentioned.  One,  the  plane  Z  O  X 
is  called  the  horizontal  plane.  The  other,  Y  0  X,  is  called' 
the  vertical  plane.  Hut  the  existence  of  a  third  plane 
Y  0  Z,  is  tacitly  assumed ;  for  otherwise  two  distinct  lines 
each  parallod  to  O  Z  and  in  the  plane  Z  O  X  would  be' 
undistinguishable.  If  we  are  allowed  to  measure  from 
a  fixed  point  0  in  the  "  ground  line  "  O  X  this  amounts  to 
postulating  the  existence  of  a  third  plane  normal  to  each 
of  the  other  two  and  passing  through  0. 

Fig.  10. 


FiCt  a  point  P  anywhere  in  space  be  defined  by  its 
distance  .r  from  the  plane  F  O  Z,  its  distance  y  Irom 
plane  ZO  X  and  its  distance  z  from  the  plane  X  L  Y.  This 
arrangement  is  illustrated  by  fig.  10  where  from  P  we  draw 
P  M  normal  to  the  plane  Z  O  A',  and  then  draw  M  H 
parallel  to  .^  0  to  meet  O  A'.  Then  0  \i.^x,  H  M=s, 
M  1'=?/.  Such  a  point  may  be  called  the  point  xy  z. 

In  fig.  11  .\  Q  B  is  a  part  of  a  transverse  section  of  the 
inner  cylinder,  Q  is  any  point  in  the  circle  A  H.  Parallel 
to  the  axis  O  Y  the  line  Q  N  is  drawn.  P  is  any  point  iu 
a  spiral  which  we  suppose  to  start  from  A.  If  P  be  always 
on  th(!  same  spiral  we  require  a  constant  ratio  between 
the  straight  line  P  Q  and  the  curved  line  or  arc  Q  A.  Let 
P  Q—m  Q  A.  Then  if  w  be  zero  the  spiral  reduces  to  the 
circle  A  B.  If  ■)«=  1  we  have  a  spiral  Avhose  pitch  is  4.')°, 
In  any  case  let  n  be  the  pitch,  then  wi=tan  n.  The 
pitch  being  given  the  position  of  P  depends  only  en  the 
angle  A  O  Q.  This  an  tile  is  called  <i.  Therefore  the  xy 
z,  of'  P  should  be  expressible  in  terms  of  a,  m,  and  the 
radius  r  of  the  cylinder. 
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In  fact  05=0  N  =  t-  Cosa;y=  Q  N  =  r  Sino  ;  z=Q  P 
=  »»  QA^mra,  where  a  is  the  angle  expressed  in 
circular  measure.  These  equations,  in  which  a  is  a 
variable  angle,  give  the  various  points  of  one  and  the 
same  spiral.  In  our  oblique  arch  the  angle  a  changes 
gradually  from  zero  to  tt.  Now  suppose  the  circle  A  B 
to  increase  its  radius  from  0  A  to  0  A^,  produce  O  Q  to 
O  Qi  where  O  Q^  =0  AK  Draw  P  pi  equal  and  parallel 
to  Q  Q^.  Then  A^  P*  is  a  spiral  on  another' cylinder  hav- 
ing a  larger  radius  but  a  length  (measured  parallel  to  O  z) 
unchanged.  This  new  spiral  makes  a  complete  turn  in  the 
same  length  as  does  the  spiral  A  P.  If  A  A^  =  the  line 
¥iF  of  fig.  1,  then  the  spiral  A  j  P^  is  the  outer  edge 
ot  that  male  screw  which  we  described  as  having  a  finite 
height  E  F  and  no  thickness. 


11  the  length  A  Aj  is  very  small — say  the  length  of  one 
of  our  blocks  of  stone,  which  we  may  imagine  as  small 
as  we  please, — then  we  may  have  a  number  of  small  and 
equal  increments  A  A^,  A^  A^,  A^  A3,  ...An_i  An  where 
A  An  =E  F  oijig.  1.  Then  we  get  a  correspanding  number 
of  spirals  A  P,  A 1  Pi,  A^  P„,  ...  A„  P„.  These  being 
superimposed  successively,  each  on  the  one  immediately 
preceding,  generate  that  male  screw,  which  in  the  oblique 
arch  corresponds  to  the  coursing  plane  in  the  common 
jirch. 

For  a  point  P  in  the  first  or  lowest  of  the  spiral  lines 
wc  have  «=r  Cos  a ;  y  =  r  Sin  a,  «=  m  r  a. 

For  a  point  P,  in  the  lowest  spiral    but   one   we    have 

^i  —  r^  Cos  a,  ;  2/1  "=  '  I  ^^^  ^1  '  ^1  —  "*i  ''i  ^i' 
where  ttj  is  a  variable  angle  on  the  change  in  which 
depends  the  position  of  x-^  y^  z,^.  If  in  the  second  spiral 
we  take  V^  obtained  from  P  as  above  then  a-^^a.  But 
if  P  of  the  first  spiral  lies  in  the  vertical  plane  _y  O  «*,, 
that  is  in  a  face  of  the  oblique  arch,  then  this  Pj  will  not 
lie  in  this  plane  face.  For  Q,  Q  cuts  the  plane  at  O  and 
therefore  P  Pj  which  is  parallel  to  Q  Qi  will  also  cut 
.ind  if  produced  will  pass  through  the  plane. 

If  a  is  less  than  a  right  angle  the  figure  allows  us 
to  conclude  that  we  must  produce  the  spiral  A ,   P  j  to 


obtain  its  intersection  with  the  vertical  oblique  arch  face. 
To  this  point  we  will  return  to  clear  up  any  difficulty 
that  may  remain.  Meanwhile  let  the  point  of  intersection 
so  found  be  called  Sj.  Similarly  the  spiral  Ag  P.^  will 
need  to  be  pro<luced,  that  is  continued,  to  some  point  S^. 
Then  the  intersection  of  the  arch  face  with  the  thin  male 
screw  surface  is  the  line  (straight  or  curved)  which  passes 
through  P  Si  S.,  S3  ...Sn.  One  of  these  lines  is  the 
curve  G  H  of  /iff.  9. 

i'ig.  9. 


(To  be  cviitinaed.) 


CROSSING  THE  RAPIDS. 


[Translated  from  Le  Monde  de  la  Science  et  de  V Industrie, 
for  Indian  Engineeuing  ] 
It  is  well  known  that  the  navigation  of  streams  and  water- 
courses, brought  to  such  perfection  in  America,  is  often 
greatly  impeded  in  some  places  by  the  existence  of  falls  or 
rapids,  which  cannot  always  be  encircled  by  canals  with 
locks.  American  invention,  always  fertile,  has  been  for  some 
time  busy  with  the  problem  of  effectually  overcoming  these 
untoward  obstacles,  and  Mr.  Grondahl,  of  Portland  (Oregon), 
has,  in  order  to  accomplish  this,  proposed  the  arrangement 
represented  in  our  engraving  A  system  of  rails,  supported  by 
strong  timl)er-work,  is  erected  over  the  rocks  forming  the 
rapid,  and  joins  by  aa  gentle  a  slope  as  possible  the  bed  of  the 
lower  level  to  that  of  the  higher. 
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Steamers  navigating  the  river  would  be  provided  fore  and 
aft  with  small  lateral  wheels,  placed  at  the  height  of  their 
bows  and  arranged  in  such  a  manner  as  to  catch  well  on  the 
rails.  The  wheels  at  the  back,  furnished  with  the  same  axles 
as  the  large  paddle  wheels  u.sed  throughout  the  United  States, 
act  as  propellers  and  enable  the  steamer  to  advance  on  the  iron 
declivity  as  easily  as  a  locomotive.  Should  the  steamer  be  a 
tug,  or  used  for  the  purpose  of  towing,  all  the  boats  are  simi- 
larly provided  with  wheels,  and  we  can  imagine  the  curious 
sight  that  would  be  offered  to  lovers  of  the  picturesque  by 
the  passage  of  such  an  aquatic  train. 

Solid  iron  fittings  would  preserve  the  lateral  wheels  from 
shocks  when  the  boats  are  at  mooring  against  the  quays. 

The  inventor  proposes,  moreover,  that  there  should  always 
he  a  steam  engine  kept  in  the  neighbourhood  of  the  rapids, 
in  order,  in  the  absence  ot  a  tug,  to  tow  over  the  boats  by 
means  of  a  cable,  and,  in  case  of  need,  to  assist  steamers  over 
the  incline. 

Mr.  Grondahl's  idea  is  undoubtedly  an  ingenious  one ; 
but  is  it  practical?  This  is  another  question,  and  we  would 
wager  a  good  deal  against  the  likelihood  of  a  steamer  rail- 
way, such  as  we  have  just  described,  ever  existing  any 
where  but  on  paper.  A. 
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NOTES  FROM  HOME. 
(  From  our  own  Corresport'itnt.) 
A  Bill  on  the  subject  of  Private  Bill  lesjislation  has  been 
introduced  proposius;  to  transfer  the  consideration  of  private 
bills  from  Select  Committees  to  3  •'  Parliamentary  Commis- 
sioners "  to  be  appointed  by  Her  Majesty.  Of  these  nach 
Gomniissioner  selected  to  hear  a  bill  is  to  have  all  the  powers, 
jurisdiction  and  authority  now  possessed  by  Select  Committees 
for  the  purpose  of  hearing  the  case  for  and  against  any 
private  bill  and  for  dealinj;  with  its  preamble  and  clauses, 
Parliament,  however,  retains  its  control  over  these  bills  and 
the  powers  sousjht  appertain  only  to  England. 

A  Conference  called  together  at  the  suggestion  of  the 
Association  of  Municipal  Engineers,  and  consisting  of  dele 
gktes  from  the  various  technical  societies  which  are 
brought  under  the  operation  by  the  Sanitary  Registration  of 
Buildings  Bill  has  commenced  its  sittings.  The  first  of  these 
was  taken  up  in  appointing  the  officers  of  the  Conference 
and  in  generally  admitting  that  registration  of  Public  Build- 
ings would  be  desirable.  The  promoters  thus  obtain  the 
confirmation  of  the  spirit  of  this  bill — the  discussion  on  the 
bill  itself  will  be  taken  clause  by  clause  at  the  next  meeting 
of  the  conference. 

A  Paper  was  lately  read  before  the  Society  of  Civil  and 
Mechanical  Engineers  by  .Mr.  R.  E.  Middleton  on  The  Forth 
Bridge.  The  paper  dealt  exclusively  with  the  foundations,  giv- 
ing interesting  details  of  the  sinking  the  caissons  and  the  me- 
thods used  in  overcoming  difficulties  in  the  exceptional  cases 
occurring  here.  The  hydraulic  spades  were  described  which 
were  used  to  pierce  the  tough  clay  which  forms  the  bed  of 
the  structure.  And  the  methods  adopted  to  rescue  and  re- 
store the  wrecked  caisson,  a  costly  accident  that  caused 
considerable  delay  to  the  works.  The  paper  is  to  be  followed 
by  a  second  from  the  same  author  on  a  future  occasion 
describing  the  superstructure. 

By  the  last  quarterly  report  on  these  works  l)y  General 
Hutchinson  it  appears  that  up  to  date  409,200  cubic  feet  of 
masonry  have  been  set  and  about  1,02.000  cubic  yards  of 
concrete  work  been  built,  and  the  average  number  of  men 
employed  during  the  past  quarter  has  been  2,960.  The  works 
are  making  considerable  progress^  and  it  may  not  be 
uninteresting  to  mention  that  the  bridge  can  now  be  seen  from 
the  Calton  Hill,  Edinburgh. 

Notice  is  given  that  the  President  nf  the  Institution  of 
Civil  Engineers  will  liold  his  conversazione  at  the  South 
Kensington  Museum  on  the  2.5th  of  May. 

By  the  Registrar  General's  recently  published  annual 
summary  of  births,  deaths,  <!kc.,  for  last  year  it  appears  that 
the  general  death  rate  for  the  year  for  the  whole  country  was 
19-27  per  1,000  of  the  population.  The  actual  mortality 
ranged  from  IT'l  in  Brighton  to  289  in  Preston  (Lancashire.) 
"Engineering'  gives  an  illustrated  account  of  the 
Leviathan  Floating  Crane  which  was  constructed  last  year 
for  the  Tilbury  Docks.  This  is  the  largest  lifting  apparatus 
of  the  kind  yet  constructed.  It  will  lift  weights  up  to 
50  tons  at  a  radial  distance  of  52  feet  and  will  swinw 
the  load  through  a  complete  circle  without  alterin"  the 
position  or  trim  of  the  hull.  The  height  from  the  water  line 
to  the  jib  head  is  96  feet,  thus  enabling  the  crane  to  ship  and 
unship  masts  in  the  largest  steamers  that  trade  to  London. 
The  second  torpedo  boat  built  for  the  Italian  Government 
by  Messrs.  Yarrow  has,  at  her  trial  trip,  exceeded  the  per- 
formances of  her  predecessors.  The  trial  took  place  yesterday 
»nd  a  mean  speed  of  25  10  knots  or  29  miles  an  hour  was 
Attained  :. — with  the  tide  she  is  said  to  have  travelled  at  the 
rmte  of  31  miles  an  hour. 

Mr.  J  Bailey  Denton  and  Coll.  Jones,  V.  0.  have  for  some 
time  been  pressing  on  the  attention  of  the  Home  Secretary 
and  the  Metropolitan  Board  a  plan  which  they  have  devised 
for  conveying  the  whole  of  the  Metropolitan  sewage  to 
Cauvey  Island,  a  low  lying  tract  on  the  Essex  shore 
between  Thames  Haven  and  Southend.  Mr.  Denton  has 
recently  delivered  a  lecture  before  the  Parkes'  Museum  on 
'•  .Metropolitan  Sewage  disposal."  This  together  with 
the  papers  recently  read  before  the  Institution  of  Civil 
Engineers,  form  a  means  of  judging  of  the  merits  of  the 
rival  plans.  Mr.  Denton  estimates  the  entire  cost  of  the 
Oauvey  Island  Scheme  at  £198,000  per  annum  including 
interest  on  capital.  It  will  be  remembered  against  that^ 
that  the  cost  of  the  Boards  scheme  is  £1 18.000.  On  this 
score  alone  it  may  be  argued  that  while  there  is  any  chance 
of    anything   being  done  at  Crossness  and    Barking,  it  seems 


unlikely  that  anything  will   come    at   present  of  the  Cauvey 
Island  Scheme. 

A  description  is  given  in  '•  Invention  "  of  an  automatic 
tipping  bucket  for  loading  and  discharging  ships'  cargoes  by 
Messrs.  Dowell  and  Co  of  Glasgow.  In  the  old  fashioned 
way  where  a  bucket  is  attached  to  a  crane,  a  man  has  to 
be  employed  to  knock  the  clutch  out  so  that  the  liucket 
may  swing  round  and  empty  itself.  In  this  machine  which 
seems  a  useful  labour  saving  appliance,  the  engineraan  in 
charge  of  the  steam  crane  need  only  heave  to  or  drop  the 
weight  on  the  lever  when  the  pressure  from  the  same  will 
unloose  the  clutch  and  cause  the  bucket  to  turn  over, 
immediately  after  which  it  resumes  its  position  and  is  ready 
to  be  lowered  again.  In  addition  to  the  saving  of  labour,  a 
speedy  discharge  of  cargo  is  claimed  for  this  invention,  as 
wel'  as  the  avoidance  of  accident  as  no  one  need  be  near 
while  the  bucket  is  emptying  itself. 
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PUBLIC  WORKS    DFPAKTMENT. 
Bombay,  May  12,  1887. 

Khan  Saheb  P.  H.  Patnck,  Assistant  Engineer,  1st  grade,  is  ap- 
poii  ted  to  act  as  Executive  Engineer,  Ahmednagar,  during  the 
absi  Mce  of   Mr.  J.  O.  Pottingsr,  on  privilege  leave. 

Tiie  following  pr<imotions,  being  in  excess  of  the  scale  author- 
iseil  fertile  existing  strength  of  the  establishment  of  Executive 
ami  Assistant  Engineers,  are  cancelled  : — 

'Mr.  E.  K.  Reinold  to  permanent  2nd  grade  Executive  Engi- 
neer. 

Mr.  J.  G.  Single  to  sub.  pro  tern.  2iid  grade  Executive 
Engineer. 

Mr.  S.  Rebseh  to  permanent  3rd  grade  Executive  Engineer. 

Captain  E.  C.  Spilsbury  to  permanent  third  gcade  Executive 
Engineer. 

Mr.  C.  N.  Clifton  to  sub.  pro  tem.  .3rd  grade  Executive  Engi- 
neer. 

Rao  Bahadur  G.  R.  Tillak  to  permanent  4th  grade  Executive 
Engineer. 

Khan  Bahadur  F.  C  Tarapoorvalla  to  permanent  4tli  grade 
Executive  Engineer. 

Mr.  W.  L.  S.  L.  Cameron  to  sub.  pro  tem.  4th  grade  Execu- 
tive Engineer. 

Mr.  E.  F.  Dawson  to  sub.  pro  /cm.,  4th  grade  Executive 
Engineer. 

Rai  Saheb  Butnatli  Chakrabati  to  permanent  1st  grade  Assis- 
tant Engineer. 

Rao  .Saheb  P.  K.  Chitale  to  permanent  1st  grade  Assistant 
Engineer 

Madras,  May  10,  1887. 

The  following  promotions  are  made  :— 

Honorary  Lieutenant  and  Deputy  Assistant  Commissary  D. 
Falvey,  Assistant  Engineer  (Supernumerary),  2nd  grade,  to  be 
Exscutive  Engineer,  4th  grade,  officiating,  with  effect  from  the 
5th  April  1887. 

Mr.  G.  F.  Handcock,  Assistant  Engineer,  Ist  grade  to  be 
Executive  Engineer,  4tli  grade,  temporary  rank,  with  effect  from 
the  24th  April  1887. 

Mysore,  May  7,  1887. 

Mr.  E.  R.  Subrayer,  Executive  Engineer,  Hassan  Division,  is 
granted  privilege  leave  for  two  months  from  the  2nd  instant,  or 
date  of  departure. 

Mr.  C.  B.  Halagaiya  Gauda,  Apprentice  Engineer,  attached  to 
the  Tunikur  Division,  is  granted  privilege  leave  for  one  month, 
with  effect  from  the  1st  proximo,  or  d.ite  of  departure. 

India,  May  14,  1887- 

Colonel  C.  H.  Luard,  r  e.,  Chief  Engineer,  2nd  class.  Consult- 
ing Engineer  to  the  (lovernmeut  of  India  for  Guaranteed  liail- 
ways,  Calcutta,  is  granted  special  leave  for  six  months,  with 
eftect  from  the  15tli  May  1887,  or  such  subsequent  date  as  he 
may  avail    himself  of  it. 

Mr.  E.  H.  Halluni,  Executive  Eusineer,  3rd  grade.  State  Rail- 
ways, whose  services  have  been  lent  to  the  Southern  Mahratta 
Railway  Company,  is  granted  furlough  for  twenty  months  in 
India.  This  cancels  Public  Works  Department  Notiticatiou,  dated 
22nd  April  1887. 

.Mr.  F.  L.  O'Callaghan,  Superintending  Engineer,  1st  class, 
is  appointed  Eni:ineer-in-Chief  of  the  Sind-Pishin  Section  of  the 
Nortli-Westerii  Hailway,  oici'-  Brigadier-tJeneral  .T.  Browne,  en.. 
C.S.I. ,  li.B.,  fr<;m  the  date  on  which  the  latter  avails  himself  of 
the  leave  granted  in  Militaiy  Department  jyotifination,  dated  6tli 
May  1887.  This  charge  will  include  the  main  line  from  Sibi  to 
Killa  Abdulla,  with  the  Gulistan  Biauch,  and  the  Bostan-t^uerta 
portion  of  the  Quetta  loop.  It  will  also  include  the  Kw.ija- 
Amran  Railway  Survey,  of  which  .Mr.  O'Callaghan  is  now  in 
charge. 

Military  Works    Department. 

The  following  appointment  is  made,  with  effect  from  the  Ist 
May  1887:— 
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Maj'T  W.  Pnacofke.  RE.,  to  be  an  Executive  Engineer,  3r(l 
grade,  supernumeiarv. 

D'rectnr-Oeneral  of  Railtoayx. 

The  Hoiioialile  E.  H.  >S  Napier,  Assistant  Engineer,  2ncl  grado, 
passed  the  colloqni:il  exuniitmtinn  in  Hindustani,  as  prescribeil  in 
Pulilic  Works  Depiitmenf  Code. 

With  reference  ro  Public  Work.s  Department  Notification,  dated 
28th  April,  I8H7,  Fiibu  Bhnpat  Itai,  Apprentice  Engineer,  is 
posted  to  the  Beilary-Kistna   State  Railway. 

Baboo  R'lro.la  Prosad  P>osn,  Executive  Engineer.  4th  grade.  Rub. 
fro  tern.,  having  j  .ined  ihe  Sind-Pishin  State  Railway,  Northern 
Section,  to  whicii  Riilway  he  was  posted  in  Director-General's 
Notification,  dated  29tb  June  188(5,  Director-General's  Notitica- 
tions  diited  13lh  April  1887,  posting  him  to  the  Beliary-Kistni 
State  Railway,  i-i  lierehy  cancelled. 

N.-W.  P.  And  Oudh.   May  14, 1887. 

Buildings  and  Roads  Branch. 

With  reference  to  Government  of  India.  Public  Works  Depart- 
ment, Notification,  dated  the  28'h  April  1887,  postinsr  him  to 
these  Provinces,  Bahu  Chan'lu  Lil,  Apprentice  Engineer,  is 
appointed  to  the  .Ird  Circle,  Provincial  Works. 

With  leference  to  Govcinment  of  India,  Public  Works  Depart- 
ment. Notification,  dated  7'h  Mav,  1887.  appointing  Colonel  F  D. 
M.  Brown,  v.  c,  to  oiliciate  as  Suneriiitending  Engineer  during 
the  absence  on  p'ivi  pg;e  l»ave  of  Colonel  E.  Swetenhara,  or  until 
further  orders,  Mr.  .T.  W.  Alexander,  Executive  Ensrineer,  Ist 
grade,  is  anpointed  to  oflinite  as  Sunerintendent  of  Works.  TOce 
Colonel  Brown,  and  if  posted  to  the   3"!  Circle,  Provincial  Works. 

Mr.  P.  S.  A.  Orchar.l,  Executive  Emiineer.  Asra  Division,  is 
transferred  to  the  c'large  of  the  Rohilkhand  Division,  Provincial 
Works,  idee  Mr.  J    W.   Alexander 

Mr.  C.  J.  Slieiidan.  Executive   Engineer,    2nd   grade,  attached 
to  the  Meerut  Division,  is   transferred  to  the   charge   of  the  Agra 
Division,  Provincial  Works,  vice  Mr.   F.  S.  A.  Orchard. 
Irrigation  Branch. 

His  Honor  the  LieuteiiHiit.-Govrnor,  North- Western  Provinces, 
and  Chief  Commissioner,  Oudh,  is  plpa.sed  to  order  the  following 
promotion  with  fffect  from  the  date  s))ecirted:  — 

Mr.  M.  N"'heiso'e,  from  Assistant  Engineer,  1st  grade, 
to  Executive  En'.'ineer,  4th  grade,  temporary*,  vice  Mr.  N.  F. 
McLeod.  on  fur^'f.b.  17'b  April  1887. 

Central  Provinces,  May  14,  1887. 

Mr.  "T.  B.  <  111  11  ide.  .Assistant  Engineer,  attached  to  the 
Waidha  <"oai  Stat-  Riilwav.  retiirm-d  from  the  privilesre  leave 
granie.l  to  \vn\  in  Public  Works  Department  Notificatiim.  dated 
4th  Fe!  riiarv  1887.  and  resumed  charge  of  his  duties  on  the  after- 
noon of  the  27' h    nlliino. 

Fiiiloujh  to  E 'r  •on  for  18  months  is  granted  to  Mr.  P.  P. 
Roiiets.  Assis'  nt  E  I'.'iiieer,  1st  i,'rad»,  and  Deputy  Manaeer, 
War.iha  <^.ial  State  ll.ihvav,  with  effe'^t  from  the  2!)l,h  April  1887. 

Mr.  J.  15  Cliiriiside.  Assistant  Engineer,  is  appointed  to  officiate 
as  Deputv  Manager,  Wardha  Coal  State  Railway  and  Warora 
Colliery,  during  the  absence  on  leave  ,of  Mr.  P.  P.  Roger.s,  or  until 
further  ordefs. 

With  reference  to  Notification,  d.ated  7tli  instant,  Mr.  P.  P.  Ro- 
cers,  Di-puty  Manager,  stirre'idere  I,  and  Mr  .T.  B  Chi-nside,  As- 
sistant En -itieei,  assumed,  charge  of  the  Wardha  Coil  State  Rail- 
way  an<l  Warora  Colliery,  on  the  afternoon    of  the  28th  ultimo. 

Bengal,  May  18, 1887- 

Mr.  F.  Sills,  Executive  Engineer.  5nd  grade,  was,  on  retnrn 
from  furlough,  attached  to  the  office  of  the  Superintending 
Engineer,  Eastern  Circle,  with  effect  from  the  14th  December 
1886. 


Iw^vm  drtgirtcciing  patent  Register. 

Spbcipications  of  the  undermentioned  inventions  have  been 

filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office,  of 

the  Secretary     to  the  Government  of   India    in  the    Home 

Department  : — 

189  of  '88- —August  Sohausten,  Engineer,  residing  at  No.  1733,  Ne«r 
.Jersey  Avenue,  North-West,  in  the  City  of  Washing- 
ton, District  of  Columbia,  and  United-  States  cf 
America. — For  improvemenls  in,  iw.ans  for  propelling 
eanal  boats. 

216  of  85- — John  A.  McRae,  o£  Montreal,  Canada. — For  a  machi/K 
for  crimping  leather  uppers  for  boots  and  shoes. 

16  of  8*7. — Henry  Hamilton  Remfry,  of  ."5,  Fancy  Lane,  Calcutta, 
Solicitor  and  Patent  Agent.— K)r  an  lmprot:<'d  ap- 
paratus and  till  for  indicating  and  automatically 
registering  the  several  amounts  of  money  received. 

43  of  87-  -Joshua  B.  Barnes,  Engineer,  of  Springfield,  in  the  State 
of  Illinois,  United  States  of  America. — For  improve- 
ments in  furnaces  for  locomotive  engine  boiler". 

74 '*f 'S*?-  ~Ewal<l  Fischer  and  Max  William  Weber,  both  of 
Schlegelstrasse,  10,  Berlin,  in  the  German  Empire, 
Engineers. — For  inipro cements  in  extracting  gold  and 
other  precious  metals  from  their  ores  and  apparatus 
therefor. 

76  of  87- — -Alfred  Nobel,  of  53,  Avenue  Malakoff,  Paris,  in  tiie 
Republic  of  France,  Engineer. — For  improvements  in 
explosives  and  in  the  use  of  explosiws  especially  in  sheC', 
and  torpedoes. 


PATENTS,  TRADE  MARKS,  DESIGNS. 

INDIAN  ENGINEERING    now  offers  to   Inventors  generally 

the  advantages  of  its  P.vtents  Departmest. 

Patents  procured  and   Designs  and  Trade  ilarks   legistered  in 
all  parts  of  the  world. 

The  sale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 


THE   STAR  PRESS, 

19,  Lall  Bazaar  Street,  Calcutta. 

UNDERTAKES 

LETTER  PRESS  &  LITHOGRAPHIC  PRINTING, 

IN  THE  JiKST  STYLE. 

Every  detail  specially  attended  to  by 

C.  J.  A.  PRITCHARD,  Manager- 


S 


umbhoo     Chunder     Auddy, 

No.  58,  WELLINGTON  STREKT, 
Calcutta. 

Nkw  and  SnOONn-HAND 

ENGINEKRING  and  SCIENTIEIG  BOOKS 

In  st'jck  or  procured  at  lowkst  tebms. 
Agent  for  the  .S»!e  uf 

I  VIDIAN  ENGINEERING. 


ITE-W  BOOSS. 

By  Rai  Bahadur  Kuuhya  Lai, 
M.l.C.H.,  Jat-  Executive  Engineer., 
P.W.T) ,  VuDJab,  Fellow  of  the  Punjan  Uni- 
versity. 

SPE01K1C4TION8  OF  WouKS,  with  a  few  Useful 
Rules  KcTiii'ila!,  and  Tables,  Illustrated  with 
Examples    Ke.   1-0-0. 

UsEFi'L  lit'LKS  anoTablks  relating to Mea- 
mirenieo  of  TriiiVier,  Illustrated  with  Pradioal 
Exairp  M.  Sec"nd  edition,  revised  and  im- 
provei.      Hfl    2-8-0. 

•.•Thee  T:'.Me-«  give  at  sight  the  cubic  and  super- 
ficial con  tni*  f.f  Tiinl-erH.  They  are  Je^i^ned  for 
the  u«o  of  rntjineers,  Oversccrj^,  Contractors,  and 
others. 

Thb  N1:\V  LMPERIaL  press,  Lahore. 


TRAUTWINE'S 

KNGTNERIUNG   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 

(25th      th.>u.sand,    1888,)     revised 
.iiid  enlarged  ;  SOtj  pages,  morocco 


Prices  and  descriptions 
tured  articles,  etc., 
date. 

RAILROAD   CURVES, 
vised  edition.     1886, 

EARTHWORK, 
ANB  COST. 
i<h"rtJy     ... 


of   manufac- 
revised    to 

Twelfth   re- 
Litnpcalf  .. 

^  MEASUREMENT 
New  revised  edition. 


S5-00 


2-50 


2-00 


John   Wiley   and    Sons, 
15,  ASTOU  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  ORDINARY 

IKON    HIGHWAY  BRIDGES. 

Illtistr-ited  by  Numerous  Engravings  and  7  Folding 
Platen.  Sliowinff  BridireB  Actually  Constructed  ;ind 
giviug  their  Dimensions  ;  also  eontainintr  12  Tables. 
By  J.  A.  L.  WAODKIX,  C.E.,  B.A.Sc.,  Ma.K., 
Late  Professor  of  Givj I  Etig-ineeringr  in  the  Univer- 
flity  of  Tokio,  Jajiiin  ;  Member  of.  the  "American 
Society  of  Civil    Engineers.    Price,  £4"00. 


JOHN     WILEY 


AND    SONS, 
New  York 


15,    Astor  Place 


The  ENCINEERINC  &  MINING  JOURNAL 

SuBSiiiuFTio.N  FiiiCK,  including  postage  foi' 
India  and  all  countries  in  the  Postal  Union 
S.5  =20.s.  =R3.  14  per  annum.  All  paymentn 
must  be  made  in  advance. 

fPhe  Scientific  Publishing  Co. 

-*-      27,  PARK  PLACE,  NEW  YORK.        ' 
-\cents  for  Indian.   Enqineering. 

P A T E NTPp C K E T  S LI D E  R U TTS. 

Per  Bngineermgr  Calculations, 

Far  giving  at  sight  results  -.uhkh  mould  other-aiisc 
oc  only  obtained  by  -.uortling  tedious  mathematical 
formulie. 

UesigncH  nnd  patented  by  LALA  OANGA  RAM 
A.  MI.  C.  B,  M.  I.  M.  E..  Ex.  Eiiij.,  P.  W.  D.,  P  njab' 
~(>-o.  1. -For  Scaiitlinsjs  of  Timber  in  Beams  and 
Joists,  and  for  StraiTia  on  Trusses,    Ap- 
plicable to  all  forms  and   Spau.s.     Price 

R^-   ■■  ..10 

Jfo.  2.— ForTliiclcness  of  lietainin;/  Walls  (level 
topped  Old  suroharijed),  all  iliapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  . .  5 

No.  3.— For  Strains  on  Girder«  (piate.  briced. 
iatticc.  warren,  itc,  ail  form  .iiid  spans); 
Ben 'insr  and  -hearintj  .St'^ins  f -imd 
•iireot  WI.HOUr  CAI.CUr.ATPONS. 
Bars  requiring  conntei -hruLinj!  deter- 
\  miivdar  ^i   lit        '« -p'-   n , 

FULL  SET  rOR  Rs.  21. 
Illustrated   I'aiupJit  t   of    L  »t    .  u -n^.     ahewin- 
several  examples  worked  nut.  a«xomp-iiiy  eacli  irtt 
strumeiit      PamnhlcT  scpar;irf>  s  ainia- 

JQHM  FLEMING  &  COMPANY,  BOMBAY, 


314 


INDIAN  ENGINEERING. 


[May  21,  '87. 


M 


arillier   &   ITdwards 


*E; 


CIVIL  A  Mt;CHANICAL  ENGINKERS, 

Iron  Founders,  Ship  Builders 
and  Conti-actors. 

Hare  Wood  WoRKnia  Machinert 

Now  on  view  at  Vo.  1,  Hastings'  Street 

By  J.  McDOWALL  AND  SONS. 

POWKB  MOBTICINO  AND  BORINQ  HaCHINES  — 
To  UTok  Timber,  H"  deep  aud  cut  Mortices 
op  to  1." 

COXBIN'ED    PlANDIO  It  MOCLDIKO  MACBnCES 

To  operate  upoo  four  sides  at  once  of  boards 
up  to  12"  by  4." 

Tknoning  Machisks  fob  Joiners  and 
(Jabinet  Maker*. 

48"  Eudles-s  Baud  Sawing  Machines  — To 
cut  24"  in  depth. 

30"  Endless  Band  Sawing  Machines — To 
cut  1 4"  in  depth. 

Saw  Spikdi.es— For  24,"  36"  and  48"  Cir- 
cular Saw*. 

S.\w  .Sharpksing  AT.VCH1NKS — For  frame  nnd 
Circular  Saws. 

BY  RUSTON  PROCTOK  b  Co. 

Sklk-Actixg  CiRcrLAP.  Saw  Bkschks — 
Complete  with  rails  aud  carriages,  and  caJiy- 
ing  42"  Saw. 

CiRCCLAR  Saw  Bkncbks — Carrying  36"  Saw. 

Also  a  large  assortment  of  BAud.  Circular 
and  Hand  .Saws,  by  best  Euglish  makers,  iu 
•took. 


R 


OBSOX    AND 


G^ 


ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  k  GENERAL  CONTKACTORS. 


RAILWAY  AND  TRAMWAY 
CARRIAGE    AND     WAGON  BUILDERS. 


EARTHENWARE  PIPE  AND  BRIC'IC 
MANUFACTURERS. 


MATO   BOAS.   LAEOBB. 


•T^he  Machine  Exchange  Co., 

27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machinsrt  &  Plant  at  Makers'  Prices. 

Factorie*  of  all  kinds  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
29  U  30,  GLIVE  STREET. 

Importers  of 

Metals,  Hardware,  Paints,  Oils,  Varnislies, 
Portland  Cement.  Fire  Clay,  Aaphalte, 
Enidneera',  Smiths'  and  Carpenters'  tools 
and  Rolled  Ir"U  Beams. 

Teak  Squares 

and  Scantlings  and  Deal  planks,  Teak  doors 
and  windows  made  to  order. 

Avery's  Miniature 

Weighing  Platform  Maohiuet  for  Count- 
ers, from  ioz.  to  2601bs. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebpore, 

f<  miles   from  Aasensole.  E.    I.  Railway, 
connected  by  a  Sieam  Tram  Line. 

Managing  Proprietor,— 

PURNA   CHUNDER  DAAV. 
General  Manager, — 

G.  STUART  GARDINER. 

THOMSON  &MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TJPWARDS    of     200     De- 
pots in    Bengal,    N.-W. 
P.,  Oudh,  Panjab,    and    Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rpHOMSON    &  "jj^YLNE, 

BEHElU,  E.  I.  R.; 
6,  Commercial  Buildings,  Calodtia  ; 
or,  Mori  Gate,  Delhi. 


N. 


Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

THE  High  Court,  and  Skcuktary  of  vauiocs 
Building  Socibtiks,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment. 
Address  :  Cohdy  Chbttt  Street,  Madras. 
Agent  for  Indian  Engineering. 


FOR  SALEHMMEDIATE  DELIVERY. 

Vertical  Boilers   and    Engines 
by  Shanks. 

4  HP     6  HP     8  HP     10  HP 
Rs.     1,400      1,600      2,200       2,600 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Rs.      1,225  1,425 

35  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Beams  with    Sharpeners 
and  Drill     ...  ...  Rs.  670  e.ach. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Rs.    1,250. 

Lucop's  Pulverisers 

With  spare  wearing  parts. 
G  size  L  sii:e 

Rs.     3,700  Rs.  2,600 

GAP  BED  LATHE,  self-acting,  screw 
cutting,  sliding,  and  surfaoins,  with  Doc 
and  Bell  Chuck— 

6  inch   X  6  feet      ...  Rs.  .500- 
Do.     do.     9  inch  x    12  feet     .      Rs.  SOO 
'Toughened    steel   TROLLY    WHEELS 
5'  6"  gauge  with  axles  and  Pedestals. 
24"  dia.  18"  dia. 

Per  set       ...    Rs.  75  Rs.  65 

HARROWER  &  CO.. 

Karachi. 


WILLIAMTINGEY&SON 

LONDON. 


THE 

PHSNIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 

Rs.  6-8   per    brl.  of  4001bs.   gross. 

Sole  Agents  in  India  : 

F.  HARLH  &  C2. 

G—   A   —  PENNING, 

FOR.  MEM.  INST.  PATENT  AGENTS. 
13,  EoROPEAN  Asylum  Lane. 

CALCUTTA, 


MCGAVIN   SMITH   &  CO.,  {Late  Managers,  AHMUTY  &G0.) 

HARDWARE    AND    METAL    MERCHANTS, 

AaElTTS  AND  ZIAFOZITERS 


MACHINERY  &  ENGINEERING  REQUIREMENTS,  including  Asphalte,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 

Sole  Agents  for  DAS  ^  Co.'s  well-known  Looks. 
ITo.  4,  HASTZiraS  STREET. 
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The  Office  oj  Publication  of  intrian  CPnginrcriiiij  in  at  the  -'Star 
Press,"  19,  Lall  Bazar,  Calcutta. 

All  commimications  should  he  addressed  to  PAT.  DOYLE,  C.E., 
^penc^s  Hotel,  Calcutta. 

Cheqjies  and  Postal  Orders  should  be  made  pai/able  to  the  Chartered 
Mercantile  Bank  of  India,  London,  and  China,  Calcutta. 


Strms  of  Subscription  : 

Yearly.  Half-yearly.  Quarterly. 

Including  Postage  in  India        ...  Rs.  12     ...     Rs.  7     ...     Rs.  4 
Specimen  copy — Free;  Single  copy — One  Rupee. 

Foreign  Subscriptions  should  be  converted  at  current  exchange 
and  postage  added. 


FOREIGN  AGENTS  FOR  INDIAN  ENGINEERING. 


LONDON.— Street  &  Co.,  30,  Comhill,  E.C. 

NEW  YORK.— The  Scientific  Publishing  Co.,  27,  Park  Place. 

ROME. — Loescher  &  Co. 

STRAITS  SETTLEMENTS.—"  The  Straits  Times,"  Singapore. 

CHINA    AND   JAPAN. — Lane,   Crawford  &  Co.,     Hong-Kong 

Shanghai,  and  Yokohama. 
JAVA. — G.  KoLFF  &  Co.,  Batavia. 
AUSTRALIA.— Gordon  &  GoTcn,  Melbourne,  Sydney,  and  Brisbane. 


$cale  of  Charges  for  JSfdvtrtisements. 


One  Page. 

Ha.  50 


Half  Page. 

Rs.  30 


Quarter  Page. 

..     Rs.  18 


Eighth  Page. 

Rs.  10 


Sixteenth  Page. 

Rs.  6. 


Double  these  rates  for  outside  front. 

An  allowance  is  made  for  continuous  insertions. 


Owing  to  the  great  and  une-xpected  demand  for  our  early 
numbers,  we  regret  that  we  will  not  be  able  to  supply  back  copies 
and  8ubcri(>tions  can,  therefore,  only  be  registered  from  the  date  of 
receipt  of  order. 
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Kkelan.  -At  Mussoorie,  on  the  Utli  JMav',  Mr.  Henry  Kcelaii, 
of  "  Erin  House,"  Dehra  Dooii,  Deputy  Superintendent,  Great 
Trigonometrical  Survey  of  ludia  (retired),  in  his  70th  year. 
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THE  ENGLISHMAN  AGAIN  ! 

In  our  issue  of  the  1 4th  instant  we  found  cause  to 
comment  on  certain  statements  made  in  the  Enqlishrtian 
of  the  9th  May,  regarding  the  manner  in  which  the 
higher  appointments  in  the  Public  Works  Department 
were  distributed  in  the  service.  Our  remarks  were  to  some 
extent  anticipated  by  a  correspondent  who  subscribed 
himself  "  Civis "  in  the  columns  of  our  contemporary 
and  who  pointed  out  that — "  the  complaints    of  the  Civil 

Engineers  were  by  no  means  ill-founded, and  that 

justice  was  not  being  measured  out  to   them  as  it  should 
be" — giving  instances  in  support  of  this  assertion. 

The  Englishman  replies  to  this  correspondent  in  its 
issue  of  Monday  the  23rd  instant,  but  the  long  delay 
which  has  occurred  between  "  Civis's  "  letter  and  the  reply 
raises  a  suspicion  in  our  mind  that  our  contemporary  has 
had  to  resort  to  Simla  for  inspiration  in  this  instance. 
This  may  or  may  not  be  the  case,  but  at  any  rate  we  have 
no  hesitation  in  saying  that  the  reply  could  not  possibly 
have  been  more  unfortunate.  In  the  first  place,  it  is 
utterly  opposed  to  facts,  and  we  will  deal  with  some  of  the 
statements  made  hereafter  ;  but,  at  the  outset,  we  wish  to 
make  it  quite  clear  to  our  readers,  that  we  have  always  en- 
deavoured to  do  justice  to  both  sides  in  this  controversy, 
and  that  when  Royal  Engineer  appointments  have  been 
just  and  proper,  we  have  always  approved  of  the  same.  For 
instance,  we  have  cordially  supported  the  promotions  of 
Colonels  Pemberton  and  Conway  Gordon,  and  as  regards 
other  names  mentioned  in  the  article  under  discussion,  we 
have  not  a  word  to  say.  Colonel  Wallace  and  Major 
Bough ey  are  ([uite  rightly  promoted,  as  belonging  to  the 
Revenue,  as  opposed  to  the  Engineering  side  of  the  Hail- 
way  Branch.  Having  elected  Revenue,  they  have  only 
been  promoted  in  their  turn.  Colonel  Firebrace  is  entirely 
the  best  man  for  his  present  appointment  ;  and  although 
tlio  promotion  is  rapid,  it  is  thoroughly  deserved,  as  he  is 
quite  the  best  man  in  India  available  for  the  post,  except 
perhaps  two  who  are  already  provided  for. 

But  when  the  Englishman  comes  to  facts,  it    is  simply 

deplorable    to   observe    how    tliey    are    either     wilfully 

perverted,  or  absolutely  incorrect.    As  an  instance  of  the 

former  mode  of  dealing  with  them,  take   the   following 

Says  the  Englishman  : 

"  In  the  first  case,  that  of  Colonel  Steel,  R.  E.,  who  was 
lately  posted  as  Chief  Engineer  in  the  Panjab,  that  officer, 
it  is  insinuated  has  superseded  Mr.  Mallet.  A  reference 
io  the  last  published  classified  list  of  the  Public  Works 
Department  will  show  that,  although  Colonel  Steel  is 
somewhat  junior  in  grade  to  Mr.  Mallet,  he  has  five 
years'  more  service  in  the  Department,  and  is  the  senior 
in  age.  M  oreover.  Colonel  Steel  has  a  long  exoeriencc 
of  Secretariat  work,  (the  Italics  are  ours)  a  (]ualificatioii 
which  could  not  have  failed  to  influence  his  selection  for 
the   important  post  he  now  holds." 

After  reading  the  above  we  took  the  trouble  of  refer- 
ring to  some  old  classified  lists,  and  were,  to  say 
the  least,  sui-prisod  to  find  that  in  October  ISO'S 
Captain  Steel    was   a    4t]i   Grade   Executive   Engineer 
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of  6  months'  standing,  and  that  Mr.  ^\a\M  came 
out  in  the  same  year  as  a  Railway  specialist,  and  in 
November  1868  was  graded  as  a  1st  Grade  Exe. 
cutive  Encfhxeer  :  so  that  when  Captain  Steel  and  Mr. 
Mallet  had  a  fair  start  together,  the  latter  was  no  less 
than  three  grades  senior  to  the  former.  This  superiority 
Mr.  Mallet  has  retained  up  to  the  pre.sent  day,  as  he  is 
now  10  places  senior  to  Colonel  Steel  on  the  list  of  Super- 
intending Engineers.  And  yet  the  Englishman  has  the 
assurance  to  justify  his  supersession  ! 

Here  is  an  instance  of  the  "  absolutely  incorrect "  fact : 
The  Kiujlv'hman  says:— "Major  Marshall's  long  Secre- 
tariat experience,  no  doubt,  obtained  him  his  appointment 
in  Rniputana,  where  for  sometime  past  it  has  been  custo- 
marj-  to  post  a  comparatively  junior  Superintending  l^n- 
gineer." 

Again  we  took  the  trouble  to  go  through  the  classified 
list  from  1865  to  1886,  and  we  find  that  (with  the  ex- 
ception of  two  years)  the  Superintending  Engineer  in 
charge  of  Rajputana  has  always  been  either  a  1st  or  2nd 
Grade  Superintending  Engineer.  Here  is  the  history  of 
the  province:  186r)-66  Major  Pollard  2nd  Class  ;  1866-67, 
Maior  Cadell  2nd  Class  ;  1867-68,  Colonel  J.  H.  Forlong 
2nd  Class ;  1872-74,  Mr.  A.  G.  Crommelin  2nd  Class ;  1874- 
79,  Mr.  A.  G.'Cromraelin  1st  Class  ;  1879-80,  Colonel  Steel 
2nd  Class  ;  1880-82,  Colonel  Steel  3rd  Class  (reverted) ; 
ISSS-S.^,  Colonel  Steel  2nd  Class;  1^80-86,  Colonel  Steel 
1st  Class :  when  he  was  followed  by  Major  Marshall  a 
temporary  3rd  Class  Supg.-Engineer  on  the  3 1st  Decem- 
ber 1886,  the  date  on  which  the  last  classified  list  was 
published. 

As  regards  the  KngliehmanB  remarks  on  the  appoint- 
ments of  Major  Gracey  and  Lieutenant-Colonel  Cumming 
we  have  nothing  to  say,  as  our  contemporary  bases  their 
justice  on  the  ground  that  they  are  military/  men.  This 
is  tnily  unanswerable  :  but  we  wish  to  point  out,  that 
Civil  Engineers  have  had  nearly  all  the  hard  knocks,  and 
Imoer  appointments,  in  the  Burma  and  frontier  lines, 
(e.a.  the  Bolan,  Sind-Saugor,  and  latterly  the  Sind 
Pishin  Railways}',  in  spite  of  the  fact  that  the  Military 
Eni^ineer  receives  Military  pay  proper,  which  we  sup- 
pose is  for  Military  risks.  When  however  a  case  of  a  higher 
appointment  occurs  "  it  is  clearly  advisable  to  appoint 
Military  Engineers,"  according  to  the  Englishman. 

Our  readers  will  also  have  noticed  the  reference  to  the 
Secretariat  experience  of  Colonel  Steel  and  Major  Marshall 
as  being  a  reason  for  their  having  been  posted  to  their 
present  positions  ;  but  we  cannot  help  drawing  attention 
to  the  fact  that  so  long  as  the  Secretariat  is  practically 
monopolised  by  the  Royal  Engineers,  the  Civilians  have 
not  a  fair  chance  in  this  respect.  ' 

As  we  said  at  the  outset,  we  wish  to  be  as  impartial 
as  possible  on  this  question,  and  repeat  that  wo  have 
always  approved  of  such  R.  E.  promotions  as  we  have 
<onsidered  fair  and  just  to  the  Department  at  large  ; 
but  we  again  point  out  to  the  C.  E.  Branch  that  sonic 
of  the  appointments  recently  made,  must  result  in  their 
being  permanently  superseded  by  the  Military  element 
for  the  next  ten  years  to  come,  unless  they  realise  the 
importance  of,  and  resist  to  the  uttermost,  what  is  now 
going  on    before   thtir  eyes.      With    the    exception    of 


the  Indian  D<tily  ^i'ews  there  is  no  paper,  except 
our  own,  to  plead  their  cause,  and  the  prejudiced 
statements  of  the  Englishman  must  be  our  excuse  for 
again  coming  forward  to  discuss  a  subject  which  was 
almost  threshed  out,  and  which  might  be  forgotten  oven 
now,  if  the  powers  that  be  could  only  be  induced  to  act 
with  rigid  impartiality  for  the  future. 


THE  JEYPORE  GAS  WORKS. 
The  Native  State  of  Jeypore  in  Rajputana  is  well 
known  as  one  of  the  foremost  in  India  in  all  matters 
relating  to  the  material  welfare  of  its  subjects.  It  boasts 
of  many  institutions  of  a  scientific  and  economic  nature^ 
and  among  these  must  be  numbered  the  Gas  Works,  for 
which  the  people  are  indebted  to  the  enlightened  and 
forward  policy  of  the  late  Maharaja  Sewai  Ram  Singh 
Bahadur.  And  it  is  a  satisfaction  to  notice  that  his 
successor,  the  present  Maharaja,  emulates  his  illustrious 
predecessor  in  this  respect.  The  administration  of  a 
Native  State  must  indeed  be  conducted  upon  enlightened 
principles,  when  we  are  given  an  annual  report  such  as 
that  of  the  Gas  Works,  which  is  now  before  us  for  the 
year  ending  December  31st  1886. 

It  must  be  over  ten  years  now  since  these  Worlds  were 
completed,  and  the  first  gas  jet  lighted  in  the  city  of  the 
Kachwahas,  (the  name  of  the  clan  of  Rajputs  from  which 
the  reigning  Chiefs    of   Jeypore  originally  spi-ung),  and 
many  changes    and  improvements  have  doubtless  taken 
place  since  then.     Before,  however,  we  proceed  to  review 
the  report,  we  propose   taking  a  brief  retrospective  view 
of  the  Gas  Works.     It  was,  if  we  remember  rightly,  some 
time  in  1S7.")   that  a  foreigner  by  the  name  of  Silbiger 
went  to  Jeypore  with  the  object  of  exhibiting  his  method 
of  o-enerating  ffas,  and   persuaded  the  then  Maharaja   to 
lio-ht  his  capital  and   palace    witli    it.     There    was    grea* 
opposition  on  the  part  of  certain  State  ofiicials   to  the  pro-- 
posed    innovation,    and    many    and   powerful    were    the 
arguments  used  to  dissuade  the  Maharaja   from  entrusting^ 
such  an  important  measure    to    a   "  foreign  adventurer"  ; 
even  the  British  Resident,  we  are  told,  set  his  face  ajiainst 
it.     But  Raai  Singh  was   a    man    of  firm    purpose  ;   and 
having  made  up  his  mind  to  it,  he  carried  out  his  idea  ana 
Jeypore  got  its  Gas  Works.     Every  one  predicted  a  signal 
failure  except  the  Maharaja,  and  when  in  1876  he   opened 
the  Works  in  the  presence  of  a  large  giithering  of  his  fiefs 
and  nobles  and  the  European  residents  of  the  place,  there 
was  an  expression  of  triumph  on  his  features,  and  all  pre- 
sent were  fain  to  acknowledge  that  he  was  right  after  all. 
This  in  brief  is  the  history  of  the  Jeypore  Gas  Works,  which 
has   since    its    establishment,    considerably   extended    the 
sphere  of  its  operations,  as  the  report  before  us  bears  ample 
testimony.     The  present  Superintendent,  Mr.  S.  J.  Tellery, 
was   the    Engineer   in  charge   of  the    Works  from  their 
commencement;  and   when  they  wore  completed,  and  the 
Durbar  took  them  over  from  Silbiger,  Mr.  Tellery  was  put 
in  full  c]>arge,  and  there  he  has  remained  ever  since. 

The  gas-generating  apparatus  is  of  the  type  usually 
found  in  Germany,  and  the  material  used  for  generating 
the  gas  is  oil.  At  first  only  castor-oil  was  used,  but  now 
we  see  that  kerosine  and  "  gas-oil "'  are  employed.  The 
■fina  ncial  working  of  this  department  is  not  as  satisfac. 
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tory  as  it  might  be,  for  wo  note  that  the  total  expen- 
diture duriog  the  past  year  amounted  to  Rs.  63,750. 
But  of  this  nearly  Ks.  20,000  were  spent  upon  original 
and  special  works,  mainly  in  lighting  the  Albert  Hall, 
the  foundation  stone  of  which  was  laid  by  H.  R.  H.  the 
Prince  of  Wales  in  February  1876,  .and  which  is  situated 
in  the  beautiful  "  Ram  Newas"  Gardens.  There  were 
also  other  minor  works,  such  as  lighting  the  Meteorolo- 
gical Observatory,  the  Raj  Council  Chamber,  the  Protes- 
tant Church,  and  other  places.  Still  the  revenue  com- 
pares very  unfavourably  with  the  expenditure,  having 
amounted  to  only  Rs.  5,618,  derived  chiefly  from  the 
sale  of  a  few  by-products,  such  as  gas-tar,  coke,  &c.,  and 
a  small  sum  from  the  supply  of  gas  to  private  indivi- 
duals. There  is  little  doubt  that  the  revenue  from  this 
latter  source  is  capable  of  being  considerably  enhanced 
if  the  suggestion  made  by  the  Superintendent  is  adopt- 
ed by  the  Durbar.  It  appears  that  the  townspeople, 
especially  merchants  and  shop-keepers  in  the  main 
streets,  object  to  the  charge  for  the  laying  of  the  pas- 
pipes  to  their  residences  ;  but  if  this  could  be  done  at  the 
•expense  of  the  Raj  they  would  consume  gas  largely. 
The  Superintendent  is  of  opinion  that  this  can  be  done 
without  loss  to  the  State,  and  will  ultimately  result  in 
advantage  to  the  Works  and  profit  to  the  Raj.  The  latter 
has  not  as  yet  been  able  to  see  its  way  to  adopting  this 
suggestion,  but  we  trust  will  do  so  and  soon.  The  quan- 
tity of  gas  generated  during  the  year  was  2,466,990 
cubic  feet,  or  30,000  less  than  the  outturn  of  the  pre- 
vious year.  This  falling  off,  as  well  as  the  increase  in 
cost  of  production,  amounting  to  about  0-3-6  per  1,000  cubic 
feet,  is  ascribed  by  the  Superintendent  to  his  also  having 
charge  of  the  State  Garnet  Works,  whereby  he  is  unable 
to  give  his  undivided  attention  to  Gas  Works. 

It  appears  to  be  quite  clear  that  the  Jeypore  Gas  Works 
have  a  reputation  for  efficiency  outside  the  State,  for  we 
are  told  that,  at  the  reqnest  of  the  Executive  Engineer 
in  charge  of  the  "  Viceregal  Lodge,"  the  Durbar  sent  Mr. 
Tellery  up  last  year  to  Simla  to  inspect  and  sot  right 
the  gas  works  at  the  Viceroy's  residence.  Mr.  Tellery 
found  the  apparatus  in  use  there  to  be  of  an  obsolete  kind, 
which  only  generated  gas  of  an  inferior  and  smoky  de- 
scription. Mr.  Tellery,  however,  entirely  altered  the 
machine  for  less  than  half  the  cost  at  which  it  was  ori- 
ginally erected,  so  that  now  the  Viceroy  and  his  staff 
have  a  capital  supply  of  gas.  We  hope  that  Mr.  Tellery 's 
services,  and  the  readiness  with  which  the  Durbar  com- 
plied with  the  Simla  Executive  Enj^ineer's  request,  have 
ieen  suitably  acknowledged. 


THE  MADRAS  HARBOUR. 

The  Secretary  of  State,  yielding  to  representations 
from  Madras,  has  allowed  the  question  of  the  proper 
position  for  the  entrance  to  the  Madras  Harbour  to  be  re- 
opened, and  has  accordingly  referred  it  to  a  Committee 
of  experts  at  home.  And  at  the  instance  of  the  Har- 
bour Board,  the  Madras  Government  has  sent  home  its 
Master  Attendant  to  represent  their  views,  and  asked  the 
Secretary  of  State  to  stay  proceedings  pending   Captain 


Taylor's  an-ival.  As  readers  of  Indian  Engineering 
know,  the  single  entrance  facing  about  east  by  south, 
provided  by  Mr.  Parkes,  the  Chief  Engineer  of  the 
Harbour  Works,  has  always  been  protested  against  by  both 
the  Madras  nautical  authorities  and  most  of  the  cap- 
tains of  ships  fre(]uenting  the  Port,  and  it  is  alleged 
that  when  the  Harbour  was  completed,  as  it  virtually 
was  before  its  destruction  in  November  1881,  smooth 
water  inside  was  not  provided.  From  whatever  direc- 
tion the  wind  blows  the  waves  approach  the  shore  in 
a  line  nearly  parallel  with  it,  and  therefore  have  free 
access  into  the  Harbour  the  mouth  of  which  points  per- 
pendicularly from  the  shore.  And  it  is  not  believed  at 
Madras  that  reducing  the  width  of  the  entrance  from 
550  to  450  feet,  as  was  to  be  done  in  the  reconstruction 
of  the  Harbour,  would  materially  improve  matters.  It 
will  be  recollected  that  Mr.  Robertson,  the  expert 
first  consulted,  before  Mr.  Parkes  interfered,  agreed  with 
the  first  Madras  Committee,  that  an  isolated  breakwater 
was  the  only  wo  rk  from  which  any  real  good  was  to  be 
hoped,  and  that  his  reasons  were — (1)  that  for  an  equal 
sun^  of  money  a  breakwater  woidd  give  much  more 
deep  water  shelter  than  a  harbour ;  (2)  that  it  would 
create  a  considerable  length  of  sufficiently  smooth  water 
at  the  coast  line  to  enable  boats  to  land  or  to  come  to 
jetties  ;  and  that  vessels  could  enter  and  quit  more  easily 
from  behind  a  breakwater  than  through  the  one  entrance 
of  a  harbour.  Mr.  Robertson  also  said  that  a  closed  har- 
bour would  probably  require  a  breakwater  in  addition  to 
keep  out  the  swell.  In  the  article  (No.  V.)  published  in 
Indian  Engineering  of  2nd  April  last,  it  was  shewn  that 
a  breakwater  parallel  to  the  shore  of  6,000  feet  in  length, 
as  was  propo  sed  by  the  Madras  Committee  and  Mr.  Robert- 
son, would  give  a  protected  anchorage  for  ships  of  258 
acres,  whereas  Mr.  Parkes'  closed  harbour  gave  a  semi-pro- 
tected area  of  only  172  acres.  The  gradually  flattening 
slope  of  the  rubble  break  ivatcr  would  effectually  break  the 
waves,  and  give  the  smooth  water  under  its  lea,  whereas 
Mr.  Parkes' perpendicular  walls  had  no  such  effect,  and 
standing  only  6  feet  4  inches  above  low-water  mark  they  al- 
lowed, according  to  Mr.  Parkes'  own  account,  20  feet  of  solid 
water  to  roll  over  them.  Where  the  shelter  from  either 
wind  or  sea  comes  in  does  not  appear.  The  walls  of 
the  Harbour  are  being  reconstructed  and  raised  to 
12  feet  above  low-water  mark  and  are  to  have  a  sloping 
wave-breaker  of  random  block-work ;  they  will,  there- 
fore, break  the  waves,  and  prevent  the  enclosed  water 
being  much  disturbed  from  spill  over  the  arms  of  the 
Harbour;  but  the  rollers  would  have  free  ingress,  by  the 
eastward  mouth.  If  this  mouth  be  closed  up,  as  the 
Madras  people  wish,  and  the  entrance  be  placed  in 
the  north-east  elbow  of  the  Harbour,  and  be  protected 
and  slightly  overlapped  by  a  straight  prolongation  of 
the  north-eastern  sea-face  of  the  Harbour  as  wished  by 
the  second  Madras  Committee  and  Molesworth  (see 
our  articles  yet  to  be  published),  there  will  be  a  rea- 
sonable probability  of  smooth  water  in  the  Harbour, 
but  the  area  for  ships  will  still  be  only  172  acres  instead 
of  the  258  which  the  isolated  breakwater  of  6,000  feet 
in  length  would  have  given  at  about  the  same  cost. 
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^tcs  ant)  OlommEtttsr. 

The  Geological  Si'rvey. — Mr.  Medlicott's  rtetire- 
lueat  gives  ouo  piTuianieut  step  throughout  the  Dcpait- 
ment,  and  Mr.  Hughes'  deputation  to  Hyderabad,  Deccan, 
gives  all  those  below  him  temporary  promotion. 

KuRR.vcHEE  MuxiciPAL  LOAN. — The  tenders  of  the 
Bank  of  Bombay  have  been  accepted  for  the  whole  of  the 
Municipal  loan,  amounting  to  three  lakhs,  at  six  per  cent. 
per  annum.  Tenders  from  other  quarters  at  rates  vary- 
ing from  95  to  lOOJ  were  numerous,  and  the  total 
amount  tendered  was  thirteen  lakhs,  more  than  four  times 
what  was  i^sked  for. 

Benoal-Nagpur  Railway. — We  learn  that  Mr.  Graves 
(not  Groves  as  we  stated  in  our  last)  with  his  two  Assist- 
aats — Messrs.  Brooks  and  Anderson — are  now  engaged 
surveying  between  Barakar  and  Asansol,  with  a  view  to 
definitely  decide  the  point  of  junction  with  the  E.  I.  R. 
Many  are  in  tavor  of  Asansol,  which  we  consider  prefer- 
able to  Sitaiumpur. 

The  Hovn-KONG  Mountaix  Railway. — A  Corre- 
spondent informs  us  that  the  wire  tram  line  to  the  top  of 
the  Peak  will  not  be  available  for  traffic  before  July 
next.  The  haulage  engines  have  been  erected  and 
permanent  way  laid,  but  many  details  will  have  to  be 
attended  to  and  trials  made  before  the  line  can  bo 
pronounced  "  safe  "  to  the  public. 

The  Presidency  Inspector  of  Boilers. — We  are 
at  a  loss  to  undertand  the  inaction  of  the  authorities  in 
filling  this  important  appointment  which  has  been 
for  a  long  time  vacant.  Rumour  will  have  it  that  the 
coiginal  idea  of  appointing  a  fully  qualified  expert  to 
the  post  has  been  abandoned  in  favor  of  a  "  Consulting 
Inspector,"  but  we  can  hardly  believe  that  the  authorities 
would  adopt  such  an  unwise  and  objectionable  course. 

Progress  in  Hono-Kong.— The  Government  of  Hong- 
Kong  invite  tenders  for  a  Hong-Kong  Government  Four 
per  Cent,  loan  for  JE200,000.  The  proceeds  of  the  loan 
will  be  expended  in  the  completion  of  the  fortifications 
required  for  the  defence  of  Hong-Kong  as  a  coaling  station, 
of  the  extension  of  the  water-works,  and  other  public 
works,  upon  the  constniction  of  which  during  the  last  four 
years  the  accumulated  surplus  balances  of  previous  years 
have  been  expended. 

Meerut  Railway  Extension.— The  Branch  Goods 
Line  from  the  Meerut  city  station  of  the  N.-W.  Railway, 
to  the  Municipal  Bonded  Warehouse  formerly  called  Ganga 
Ram's  Mandi,  but  now  Kaisarganj  (in  honour  of  the  Jubilee 
year)  was  opened  for  traffic  on  the  17th  May.  The  main 
object  of  the  line  is  to  afford  facilities  to  the  export  trade 
in  which  Meerut  does  a  specially  large  business.  It  has 
taken  five  years  to  get  the  scheme  carried  through.  Much 
credit  is  due  to  Mr.  Mackinnon,  the  District  Engineer 
for  getting  the  line  ready  ere  harvest. 

Beng.\l-Naopur  Railway  Engineering  .Staff.— 
The  following  are  the  names  of  the  Engineers  brought 
<(nt  by  Mr.  Wynne  for  this  Railway  : — Mr.  Wilde  is  ar)- 
pointed  Ut  take  inventory  of  Chhatisgarh  Railway.  Messrs. 
fairVell  and  Jennings  to  straighten  out  some  curves 
on  the  same  Railway.  Mr.  Leake  for  the  Nagpur  end  of 
the  Line.  Mr.  H.  Graves  for  the  Sitarampur  end.  These 
five  are  District  Engineers.  The  A.ssistant  Engineers 
are  : — Mr.  Leake,  Jr.,  Mr.  Cummin, and  Mr.  Paitridge,  all 
at  Naspur  end  of  the  Line,  and  Messrs  0.  G.  Brooks 
and  F.  Anderson,  Assistant  Engiric^c^rs  uti  ihc  Sitarampur 
end. 


Rainfall  Register. — Mr.  George  Anderson,  m.i. 
G.E.,  District  Board  Engineer  of  Malabar,  has  pointed 
out  in  his  report  on  the  Irrity  river  that  the  rainfall 
registers  as  generally  kept  are  very  misleading.  Thus,  if 
the  24-hour  period  is  reckoned  from  noon  to  noon,  a  rain- 
fall of  1  inch  an  hour,  which  began  at  9  A.M.,  and  lasted 
till  3  P.M.,  would,  if  no  other  rain  fell,  be  recorded  as  3. 
inches  on  one  day  and  3  inches  on  the  next,  whereas  a  fall 
of  6  inches  took  place  in  6  houi-s.  It  would  add  greatly 
to  the  value  of  rainfall  observations  if  at  times  of  abnor- 
mal downpours  additional  measurements  of  the  quan- 
tities collected  in  the  gauges  were  taken  at  the  beginning 
and  end  of  specially  heavy  falls,  so  that  results  correspond- 
ing more  closely  to  the  actual  conditions  of  the  case  might 
be  obtained. 

Ceylon  Railways.— The  latest  rumor  is  that  the  Uva 
Railway  Extension  Company  is  being  pushed  at  home, 
and  that  the  Colonial  Government  have  offered  to 
guarantee  the  line.  It  is  not  known  how  much  truth 
there  is  about  this  report,  but  unless  Government  were 
willing  to  aid  a  company  by  concessions  of  some  sort 
with  regard  to  the  running  of  the  new  traffic  over  the  old 
line,  a  company  could  never  be  formed.  A  company 
would  never  pay  on  the  mere  profits  on  a  short  line 
between  Badulla  and  Nanuoya.  It  is  contended  that  it 
would  not  be  fair  for  the  Government  to  get  the  increased 
traffic  for  nothing,  and  unless  an  understanding  were  come 
to  as  to  sharing  profits  in  the  new  traffic,  as  would  be  done 
between  private  companies  at  home,  the  chances  of  a 
company  would  be  hopeless. 

R.  E.'s  AND  C.  E's. — A  scribbler  in  a  Madras  paper 
asks  which  of  these  two  classes  of  Engineers  is  ex- 
pected to  perform  military  duties  ?  He  always  thought  the 
R.  E.  officer  was  specially  set  apart  for  this  special  work 
and  how  came  it,  when  an  Engineer  officer  was  required 
to  proceed  to  Mandalay  to  carry  out  an  irrigation  pro- 
ject in  connection  with  military  affairs  there,  how  came 
it,  he  asks,  that  a  C.  E.  officer,  Mr.  Walsh,  was  called  upon 
in  the  first  instance  to  go  and  not  a  R.  E.  officer  ?  Mr- 
Walsh  refused  to  go,  and  then  the  hat  was  sent  round 
a-begging.  R.  E.  after  R.  E.  refused  to  go,  though  tfiey 
should  have  been  ordered  to  go,  and  at  last  Mr.  Grant  un- 
dertook the  work.  Now  there  is  something  rotten  here 
too.  Ask  a  military  officer  to  perform  miiUari/  duties  I 
He  should  have  been  ordered. 

Progress  in  Japan.— The  long-talked  of  Engineering 
Association  of  Japan  (Nippon  Dohokii  Kaish.a)  appears 
to  have  become  a  reality.  We  read  that  it  has  been 
started  with  a  capital  of  two  million  dollars.  Its  object  is 
to  contract  for  all  works  connected  with  architecture,  irri- 
gation, road-making,  railways,  aud  so  forth.  It  is,  in  fact,  a 
big  firm  of  contractors,  and,  as  such,  will  supply  a  need 
greatly  felt  in  the  country.  Under  the  feudal  regime,  all 
works  of  importance  were  performed  either  by  officially 
forced  labour  or  by  voluntary  combinations  on  the  part 
of  agriculturists.  The  natural  consequence  is  that  there 
was  never  developed  a  class  of  men  corresponding  to  the 
large  European  or  American  contractors,  who  can  estimate 
the  cost  of  a  big  job,  forecast  the  means  required  to  carry 
it  out,  and  undertake  it  tmder  solid  guarantees  for  its 
honest  accomplishment. 

Feeder  Lines  in  Western  India. — The  necessity 
of  feeder  lines  in  Western  India  is  constantly  being 
pressed  upon  the  notice  of  Government  and  of  investors, 
and  the  rapid  subscription  of  the  capital  for  a  small 
tramway  line  from  Nassick    Road   on   the   G.   I.  P.,  to 
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Nassick  Gity,  is  a  proof  that  the  public  have  faith  in  the 
remunerativeness  of  sucli  undortakings  when  entered 
upon  in  the  riiiht  localities  and  with  duo  regard  to  com- 
mercial conditions.  Lines  which  would  not  repay  the 
bare  interest  if  laid  down  upon  the  more  elaborate  scale 
may  be  made  remunerative  if  the  cost  of  land  and  of 
stations  can  be  saved — as  it  can  in  the  case  of  many  a 
desirable  feeder  line  project ;  and  the  prospects  of  the 
line  being  a  commercial  success  are  immensely  enhanced, 
wherever  it  can  be  laid  upon  the  existing  roads. 

Sugar-Refining  by  Electricity. — The  process  is  an 
electro-chemical  one  which  is  worked  by  a  machine,  auto- 
matic in  its  action  to  a  very  great  extent.  Boiling  and 
animal  charcoal  are  entirely  dispensed  with.  No  syrups 
nor  soft  sugars  of  different  grades  are  produced,  the  en- 
tire product  being  hard  sugars  in  whatever  forms  of  sizes 
which  may  be  desii-able  to  produce,  that  is,  from  finest 
powdered  up  to  and  including  cut  and  pressed  loaf.  One 
valuable  feature  in  this  mode  of  manufacture  is,  that  all 
the  saccharine  matter  in  raw  sugar,  whether  crystallisable 
or  uncrystallisable,  under  the  old  system  of  boiling  and 
filtering,  is  by  this  system  rendered  into  hard  sugar,  with 
a  small  fraction  of  a  loss, — less  than  one  per  cent,  of  the 
■whole  quantity.  The  cost  of  refining  by  this  process  is 
2».  id.  per  ton  2(1.  (per  cwt.),  and  the  time  occupied  not 
more  than   four  hours. 

Indian  Trade  Statistics. — The  accounts  of  the  trade 
and  navigation  of  British  India  for  the  financial  year  1886- 
87,  as  compared  with  those  of  the  previous  year,  shew  the 
value  of  merchandise  imported  was  Rs.  61,81,19,608  as 
against  Rs.  .5.5,6.5,.58,655,  and  that  of  merchandise  exported 
Rs.  8s,48,10,85-i  as  against  Rs.  83.8S,12,G;}7.  The  value 
of  treasure  imported  was  Rs.  ll,04,8o,224  as  against 
Rs.15,47.78,008,  and  of  treasure  exported  Rs.  1,72,04,261  as 
against  Rs.  1,10,82,376.  The  gross  amount  of  import 
duty  collected,  including  the  salt  duty,  was  Rs.  2,4!),42,7S() 
as  against  Rs.  2,2.5,61,994,  and  of  export  duty  col- 
lected Rs.  70,84,224  as  against  Rs.  74,38,495.  The  only 
items  in  the  list  of  imports  which  shew  any  decrease  were 
metals,  railway  plant,  rolling  stock,  raw  materials,  and 
unmanufactured  articles,  while  in  the  exports  the  decrease 
was  confined  to  live  animals,  hardware  and  cutlery^ 
apparel,  and  "  other  manufactured  articles."  The  net  result 
was  an  increase  of  Rs.  0,88,4.5,3.52  in  the  value  of  imports 
and  Rs.  4,18,39,530  in  that  of  exports. 

The  Viceroy's  Message  on  the  Victoria  Bridge. — 
The  following  telegram  from  the  Viceroy  was  received  by 
Mr.  Lyall,  Lieutenant-Governor  of  the  Punjab,  and  made 
known  to  those  present  at  the  opening  ceremonial : — 
"  It  is  with  utmost  satisfaction  that  I  find  myself  called 
upon  for  the  second  time  within  one  month  to  congratulate 
you  on  the  accomplishment  of  railway  transit  over  one  of 
the  great  rivers  of  the  Punjab.  The  Jhelum  Bridge  at 
Chak  Nizam  establishes  continuous  communication  by 
the  aid  of  the  Sind-Sagar  State  Railway  between  the 
northern  posts  of  the  Province,  the  trans-Indus  Military 
Stations,  Dera  Ismail  and  Dera  Ghazi  Khan  and  Multan. 
The  Bridge  has  been  ably  located  and  most  rapidly  con- 
structed, and  I  desire  that  you  will  convey  my  satisfaction 
at  the  successful  completion  of  their  labors  to  the  staff 
of  all  grades  who  have  been  directly  engaged  upon  so 
important  a  work  ;  and  especially  to  Messrs.  O'Callaghan, 
ITpcott  arid  Ramsay,  who  have  successively  held  the  post 
of  Engineer-in-Chief  of  the  Lino  and  Director  of  opera- 
tions." 

The  GuiCKWAii's  Palaces.— We  glean  that  the  new 


palace  that  is  being  ei'ccted  for  the  Guickwar  of  Baroda, 
which  will  cost  over  twenty  lakhs  of  rupees,  and  which 
will  probably  be  completed  in  two  years'  time,  is  a  very 
magnificent  building.  It  is  450  feet  long  by  from  140 
to  280  feet  broad  in  various  parts.  It  is  in  the  Indo- 
Saracenic  style  of  architecture,  and  is  replete  with 
every  grace  of  outline  on  the  exterior,  and  intricacy 
of  stone  and  wood  work  in  the  interior.  The  designer 
was  the  late  Major  Mant  who,  it  is  stated,  committed 
suicide,  owing  to  his  plans  being  severely  criticised  after 
the  foundations  had  been  laid  and  the  walls  raised  eight 
feet  from  the  ground.  Mr.  R.  F.  Chisholm,  late  Consulting 
Architect  to  the  Madras  Government,  has,  since  Major 
Mant's  death,  had  charge  of  the  work.  It  has  over  a 
hundred  rooms  and  is  divided  into  two  portions,  the  larger 
for  the  Guickwar,  and  the  smaller  for  the  Ranee,  which 
latter  is  separated  from  the  former  by  screens  of  beauti- 
fully executed  tracery  in  stone.  A  lofty  and  graceful 
tower,  200  feet  high,  rises  from  about  the  centre  of  the 
building. 

Remunerative  Road  Improvement. — By  the  adoption 
of  the  plan  of  city  reconstruction,  which  enabled  Baron 
Haussman  to  rebuild  Paris,  and  replace  the  fetid  courts 
and  alleys  of  the  old  city  by  broad  boulevards  and 
spacious  squares,  Bombay  has  obtained  one  of  the  finest 
roads  free  of  cost  to  the  city.  The  transaction  leaves 
a  surplus  for  adjacent  sti'eet  improvements,  and  marks 
the  triumph  of  sound  principles  over  the  opposition  per- 
sistently offered  by  inexperience  and  misapprehension. 
The  new  highway  would  have  been  a  very  costly  opera- 
tion, if  the  Municipality  had  contented  themselves  with 
simply  purchasing  the  land  necessary  for  the  roadway, 
and  having  made  the  macadamised  thoroughfare,  pre- 
sented as  a  free  gift  to  the  adjacent  landowners  the  new 
frontages,  created  at  the  expense  of  the  rate-payers  as  a 
body.  By  piu-chasing  not  only  the  land  of  the  roadway, 
but  sufficient  land  on  both  sides  on  which  to  construct 
the  houses  constituting  the  street  to  be  called  into  exis- 
tence, the  profits  of  the  undertaking  fully  sufficed  to  pay 
for  the  making  of  the  road,  and,  as  we  have  seen,  it  has 
actually  yielded  a  surplus. 

The  Fuel  of  the  Future. — Judging  from  present 
appearances  petroleum  is  rapidly  coming  to  the  front 
as  a  fuel.  America  which  has  so  long  commanded  the 
market  for  that  oil  in  this  part  of  the  world,  will  soon 
have  to  contend  with  a  formidable  rival,  namely,  Russia. 
A  trial  consignment  of  Russian  petroleum  is  said  to  be 
already  on  its  way  to  Java.  The  use  of  petroleum  as  an 
illuminant  is  rapidly  increasing  all  over  the  world,  while 
at  home  and  in  America  experiments  have  been  made 
with  it  as  fuel  for  the  furnaces  of  steam  engines  and  for 
other  purposes.  When  the  world's  resources  in  this  re- 
spect are  once  definitely  ascertained  and  found  adequate  to 
meet  reasonable  demands,  there  is  no  doubt  of  the  great 
future  awaiting  petroleum.  At  present  the  main  obstacle 
barring  the  more  extensive  use  of  petroleum  as  fuel  for 
steamers,  is  its  tendency  to  wear  out  the  boilers  too  soon. 
No  doubt  when  inventive  minds  once  set  to  work  to  solve 
this  question,  some  way  will  be  found  to  remove  the  diffi- 
culty. In  the  meanwhile  it  is  satisfactory  to  know  that 
the  Director  of  the  Geological  Survey  thinks  he  can  pro- 
phesy safely  that  the  "  oil  measures  of  Eastern  India  will 
be  supplying  half  the  world  with  light  within  a 
measurable  time  when  the  American  oil-fields  have  been 
dry."  The  sooner  English  merchants  realise  this,  the 
better. 
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It  hss  been  settled  to  push  the  Khwajak-Amran  Railway 
across  the  Khojak. 

At  a  recent  meetiiis;  of  the  Lahore  Municipal  Committee, 
Hai  Bahadur  Kanhya  La!,  m.i.c.f..,  w.is  elected  Vice-President 
of  the  Mui:ioipality. 

Thk  capital  of  the  C:iwiipoie  Cotton  Mills  Company  is  to  be 
increased  from  5  to  10  lakhs,  by  the  issue  of  a  ifurther  5,000 
•hares  of  R).  100  each. 

It  ia  said  to  have  been  decidcil  that  the  railway  bridfre  over 
the  Gaii<:es  at  Benares  shall  be  formally  opened  by  the  Viceroy 
on  the  2nd  of  November  next. 

We  learn  that  Mr,  A.  D.  Eollo,  Assistant  Secretary  to  the 
Agent,  R  B.  &  C.  I.  Railway,  has  been  appointed  Chief  Store- 
keeper of  the  Beugal-Nagpur  Railway. 

Major  A.  W.  Baird,  r.f..,  Deputy  Superintendent,  Survey  of 
India,  is  appointed  to  officiate  temporarily  as  Assistant  Surveyor- 
General,  vice  Lieutenant-Colonel  R.  Beavan,  s.c. 

Wk  learn  that  Messrs.  Arbuthnot  and  Co.,  the  enterprisir.<; 
Bankers  and  Agents  at  Madras,  are  niakinc  enquiries  in  view  to 
the  erection,  at  no  distant  date,  of  a  I'aper  Mill  at  that  station. 

Coal  in  Kubo. — -A  specimen  of  coal  found  common  in  the  Kubo 
Valley,  which  was  sent  to  the  Geolojical  Survey  Department  for 
report,  has  been  declared  to  be  a  light  coal,  and  as  likely  to  make 
excellent  fuel  for  steamer  or  railway. 

Thk  services  of  Major  R.  A.  Sargeaunt,  K.E.,  Superior  Revenue 
Establishment  of  State  Railways,  are,  oi\  his  return  from  fur- 
lough, placed  at  the  disposal  of  the  Government  of  Bengal  for 
employment  as  Manager  of  the  Eastern  Bengal  State  Railway, 
nee  Major  G.  F.  O.  Boughey,  r.e.,  on  furlough. 

Mr.  John  Eliot  has  taken  over  charge  of  the  Meteorological 
Department  from  Mr.  Blandford,  who  has  gone  home  on  eight 
months'  furlough.  The  Government  of  India  is  to  be  congratu- 
lated on  again  securing  the  services  of  an  officer  of  such  l.ifU 
abilities  as  the  chief  of  one  of  its  most  important  scientific 
departments. 

The  Government  of  India  are-  prepared  to  carry  out  the  re- 
commendations of  the  Finance  Committee  in  respect  of  the  charges 
in  connection  with  the  Nilgiri  Railway  in  the  event  of  the  railway 
being  finally  arranged  for  tvz,  that  any  payment  that  may  here- 
after have  to  be  made  on  account  of  the  Nilgiri  Railway  should  be 
met  by  a  special  addition  to  the  Provincial  allotment. 

Thk  Lieutenant-Governor  has  sanctioned  the  construction  of  the 
Cakutta  Swimming  Bath,  on  the  site  selected  near  Chandpal-gh3,t. 
Me8<rs.  Mackintosh,  Burn  and  Co.,  the  well-known  builders  and 
contractors  of  the  city,  have  been  entrusted  with  the  erection  of 
the  building,  and  will  at  once  commenc«  work.  The  Bath  is  to 
measure  100x34  feet,  and  is  to  be  fitted  with  every  convenience. 

OwiNO  to  the  services  of  Messrs.  Stoney  and  Wilkieson,  Engi- 
neeri,  Madra.s  Railway  Ciunpany,  being  taken  up  for  the  recon- 
stnictiou  of  the  (/"hittravutty  l)ridge  and  the  Palaghat  extension, 
sanction  has  been  accorded  to  a  temporary  addition  to  the 
engineering  staff  of  that  Company,  of  two  4th  class  Assistant  En- 
gineers on  lis.  32G  per  mensem  each,  with  a  travelling  allowance 
of  Rs.  75. 

The  opening  out  of  more  of  the  Southern  Mahratta  Company's 
line  hag  given  a  consideraVde  impetus  to  labor, — a  consummation 
devoutly  wi8he<l  for,  for  several  months  p:ist,  by  some  scores  of 
contractors  and  sub-contractors,  and  hundreds  of  the  humbler 
class  of  workmen.  The  construction  of  the  line  will  doubtless 
be  now  rigorously  proceeded  with,  to  the  present  and  future  bene- 
fit of  the  Mysore  Province. 

The  streets  of  Baroda  are  now  greatly  obstructed  bj'  wells,  but 
when  the  Ajiva  water-works  scheme  is  completed  these  will  be 
removed,  and  all  parts  of  the  town  will  be  supplied  througli  pipes 
with  numerous  taps  in  the  streets.  The  palace,  too,  will  probably 
be  supplied  direct  from  the  main.  The  source  of  the  water  is  the 
Ajiva  Lake,  thirteen  mili-s  from  Baroda,  and  it  is  expected  that 
the  supply  will  be  unfailing. 

The  Engineer  Officers  employed  in  preparing  estimates  (1)  for 
doubling  cert.-iin  sections  of  the  Rajputana-Malwa  Railway  and 
(2)  for  converting  them  to  broad-gauge,  have  now  been  at  work 
for  some  time,  and  their  report  may  be  expected  in  the  course  of 
next  mouth.  Until  these  alternative  estimates  are  submitted 
nothing  can  be  said  as  to  the  action  which  the  Government  of 
India  are  likely  to  take  in  conjunction  with  the  Bombay,  Baroda 
and  (,'eniral  India  Railway  Company,  to  whom  the  working  of  the 
Rajputana-Malwa  system  has  been  leased. 

Tne  results  of  the  irrigation  in  Sind,  dnring  the  current  year, 
are  expected  to  be  exceptionally  favorable.    The  Lahore  paper 


Writes: — "  The  history  of  irrigation    in    Sind    during  last  year,  as 
during  previous  years,  has  been  a  history  of  good  work  persevering- 

ty  carried  out  ;  and  all  who  know  how  he  lias  worked  to  improve 
,  he  elliciency  of  the  Irrigation  Department  will  emlorse  the  regret 
expressed  by  the  Government  of  India  and  iho  Commis<ioner  of 
Sind,  in  reviewing  the  Report  for  1885-80,  that  Colonel  Le- 
Mesurier's  term  of  office  should  have  been  coming  to  an  end. 

The  Nagpur  and  Chattisgarh  State  narrow-gauge  railway 
from  the  terminus  of  the  Great  Indian  Peiiinsvila  Railway  to 
Eaj-Nandgaon,  a  distance  of  146  miles,  with  a  branch  three  miles 
in  length  from  Dawhali  to  Tunikar,  was  officially  handed  over 
by  Government  to  the  newly-formed  Bengal-Nagpur  Railway 
Company  on  the  9th  instant,  from  which  date  tliat  Company 
undertook  the  working  of  the  line  as  part  of  their  system,  which 
is  to  extend  from  Nagpur  to  Sitamrapur,  a  station  on  the  East 
Indian  Line,  forming  a  direct  route  to  Calcutta  through  the 
Central  Provinces, 


Jettcr0  ta  the  (Eliitor. 

[2'Ae  Editor  desires  it.  to  be  distinctly  understood  that  he  doen  not  hold 
himself  reajmnsible  for  the  opinions  expressed  by  correspondents.  ] 


DESIDERATA. 

Sir, — It  is  talked  about  that  the  Jabbalpur  Water-works  project 
is  a  most  thoroughly  worked  out  scheme  as  regards  both  theory 
and  the  practical  execution  of  it.  As  your  correspondent 
"  S.  P.  Q.  R,"  in  your  issue  of  April  30,  observes  the  Government 
seems  inclined  to  prevent  the  publication  of  an  existing  interest- 
ing account  of  it  for  the  use  of  its  D.  P.  W  members  scattered 
throughout  its  realms,  is  it  in  your  power  to  make  your  pre- 
cious Journal  yet  more  so  by  puhlishing  in  its  columns  such  an 
account  of  this  project  as  may  be  existing  or  may  be  forthcoming 
as  to  interest  your  many  professional  readers  1 

Secondly. — Any  hints  or  statistics  about  the  rainfall  in  India, 
and  the  proportion  which  runs  off  under  various  conditions  of 
climate,  soil,  and  inclination  of  country,  and  the  laws  which 
govern  absorption  and  evaporation,  will  be  most  welcome 

Thirdly. — A  practical  and  popular,  at  the  same  time  scientific 
treatment  of  how  strains  act  in  the  difTerent  kinds  of  lattice  gird- 
ers, will  be  a  boon  to  the  profession,  and,  not  to  say  much,  j'our 
Journal  will  thus  be  simply  invaluable. 

Maisur  ;  May  15.  Amatkuk. 


WATER-SUPPLY  AND  PREVENTION  OF  WASTE   OF 
WATER  IN  BOMBAY. 

Sir, — The  subject  of  water-supply  is  one  of  perennial  interest 
and  the  reports  you  are  publishing  by  the  District  Executive  En- 
gineer of  the  Bombay  Works  will,  I  think,  be  interesting 
to  many  Engineers  engaged  in  water-supply  work  outside  Bom- 
bay. In  Bombay  these  reports  are  receiving  much  attention,  and 
the  proposal  to  charge  extra  for  garden  consumption  is  creating 
much  opposition,  but  I  am  more  interested  in  examining  the  re- 
ports as  being  the  first  in  Indian  experience,  which  deal  with  the 
prevention  and  waste  from  mains  and  fittings  on  the  system 
adopted  in  many  of  the  larger  cities  at  home.  I  refer  to  the 
use  of  Deacon's  differentiating  meters  and  the  practise  of  night 
inspections  in  connection  with  their  use.  The  reports  describe 
how  this  system  is  worked  and  reveal  some  of  the  results 
obtained.  It  seems  probable,  that  Bombay  will  almost  repeat 
the  experience  of  Liverpool,  where  a  93  hours'  intermittent  supply 
was  changed  into  a  constant  one  and  at  the  same  time  used  less 
water.  From  the  results  obtained  I  am  not  surprised  that  the 
energetic  Municipal  Commissioner  of  Bombay,  Mr.  E.  C.  K.  Ollivant, 
should  urge  upon  the  Vice- Chairman  and  Corporation  the  necessity 
of  strengtliening  the  staff  so  as  to  extend  the  system  to  the  whole 
of  Bombay  ;  at  present  about  jth  of  the  population  is  under  con- 
stant supply.  1       Tj      1 

I  feel  convinced  in  perusing  these  reports  that  the  Jiombay 
Municipality  will  find  the  prevention  of  waste  to  be  a  most 
valnaMe  aid  in  assisting  them  to  meet  the  demands  for  water- 
supply  on  account  not  only  of  rapidly  increasing  domestic  wants, 
but  also  for  the  shipping  and  trade  purposes. 

The  proposals  made  by  the  Municipal  Commissioner  and  re- 
commended by  the  Executive  Engineer,  Mr.  Rienzi  Walton,  M. 
Inst.  C.E.,  whose  long  experience  in  Bombay  gives  his  recommenda- 
tion great  weight,  embrace  also  the  enforcing  of  a  thorough  test  for 
all  fittings  used  in  connection  with  water  works  and  the  work  ot 
laying  power  service  pipes  iu  the  streets  to  be  done  by  the  Secre- 
tary "as  being  more  likely  to  result  in  efficient  and  economical 
work.  A  new'form  of  stopcock  suitable  to  the  case  and  the  climate 
and  a  dial  plate  for  the  Deacon's  meter  are  also  being  adopted 
with  success.  .       ,  ,      ,  i 

I  refer  your  readers  to  the  reports  you  have  prmted  for  the 
details  of  the  results  obtained,  and  feel  sure,  that  a  perusal 
of  them  will  be  suggestive  to  many  other  Water  Works  Engineers 
in  India,  and  1  believe  they  will  be  a  means  ot  keeping  water- 
supply  i)ractice  in  India  ahead  of  the  times. 

BoMisAT.  C-  •^' 
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The  Railroad  asd  Emoineerino  Journal.    New  York  : 

April    1887. 

No.  4  of  this  new  periodical— in  which,  as  we  have  already 
intimated,  the  AmericMi  Railroad  Journal  and  Van  NoHraivUs 
Engineenmj  Magazine  have  been  consolidated — maintains  the 
standard  of  the  previous  issues.  It  is  well  printed,  carefully  edited, 
and  full  of  useful  information.     These  facts  bespeak  success. 


The  Department  of  AaRicuLTURE  and  Commerce, 

N.-W.    P.    AND   OUDH. 

We  have  received  the  Beport  of  the  Operations  of  the  Agri- 
cultural Department  of  the  united  Provinces  for  the  year  ending 
30th  September  1886. 

The  record  for  the  year  shews  continuous  progress  in  all 
branches  of  the  Department,  and  the  Government  acknowledge 
that  this  is  due  to  Mr.  Smeaton's  active  and  judicious  adminis- 
tration, in  which  his  efforts  were  eflBciently  seconded  by  Colonel 
Pitcher,  the  Deputy  Director,  and  Mir  Mahomed,  the  Assistant 
Director. 

We  glean  that  among  protective  measures,  the  experiment 
of  cultivating  some  parts  and  grazing  the  remainder  of  the 
imw  land  near  Cawnpore,  promises  some  measure  of  success. 
At  Etawah  the  Collector  was  able  to  raise  fodder  grass  in  pro- 
tected ravine  land,  an  experiment  which  does  not,  however,  throw 
roach  light  on  the  possibility  of  reclaiming  wsat.  Measures  tak- 
en by  the  Department  during  the  year,  with  funds  contributed  by 
the  local  Government  and  the  Government  of  India,  have  secured 
a  considerable  extension  to  the  employment  of  the  apparatus  for 
making  trial  borings  for  wells,  and  efforts  have  been  made  to 
popularize  improved  dredgers.  Wells  play  an  important,  and, 
in  some  parts  of  the  country,  an  indispensable  part  in  the  pro- 
ection  of  the  people  from  famine,  and  any  effort  that  can  suc- 
cessfully facilitate  or  encourage  their  construction  are  of  public 
interest.  The  net  expenditure  on  arboriculture  has  been  reduced, 
by  judicious  measures,  for  the  enhancement  of  the  receipts  from 
lopping  and  felling,  to  less  than  a  quarter  of  the  annual  grant 
which  used  to  be  made  by  Government  on  this  account ;  while 
the  gross  expenditure  has  nearly  doubled,  and  the  operations 
have  been  very  considerably  extended.  In  the  Meerut  Division, 
the  receipts  were  more  than  double  the  expenditure,  and  it  is 
probable  that  arboriculture  may,  before  long,  be  made  entirely 
self-supporting. 


Transactions  of  the  North  op  England  Institxtte  of 
Mining  and  Mechanical  Enoinbers.     April    1887. 

This  number  has  only  three  Papers — on  "  Hydraulic  Drills,"  a 
"  Fire-damp  Indicator,"  and  "  Securite."  Neither  of  the  first  tw" 
articles  calls  for  notice,  and  the  subject  of  the  last  has  been  already 
referred  to  in  our  "  Notes  and  Comments."  The  Abstracts  of 
Foreign  Papers  are,  however,  better  than  usual.  From  them  we 
obtain  the  following  reliable  item  regarding  tlie  Geology  of 
Eastern  Tonquin  : — 

In  the  delta  of  the  Song-Cau,  west  of  Haiphong,  is  the  so-called 
Elephant  Mountain,  consisting  of  huge  blocks  of  sandstone  and  a 
mass  of  black  carboniferous  limestone  (fossil  bearing),  with  thin 
intercalated  siliceous  beds.  Opposite  this  mountain,  east  of  Hai- 
phong, there  is  another  massif  ai  limestone  and  the  coal-field  is 
found  on  the  shores  of  the  bay  of  Hone-Gay.  The  characteristic 
rocks  are,  besides  the  limestone,  quartzite  with  iron  and  antimony 
ores,  and  shales  with  numerous  casts  of  plants.  These  shales 
gexierally  split  the  coal  seam  in  two — the  double  seam  (without 
the  shale)  being,  on  the  whole,  about  Z\  yards  thick.  At  the 
island  of  Hone-Gay  it  is  8  or  8i  yards  thick.  The  coal  is  very 
»hiny,  it  disintegrates  easily,  and  appears  to  be  of  rather  mediocre 


quality.  It  resembles  soinswhat  anthracite  ;  and  marine  engineers 
state  that  it  is  of  no  use  as  fuel  unless  it  be  mixed  with  an  equal 
quantity  of  bituminous  coal.  Workings  have  been  begun  in  an 
experimental  way,  but  up  to  the  last  advices  no  other  quality  of 
coal  had  been  found, 

The  subjoined  account  of  the  Diamond-bearing  Pegmatite  of  the 
Madras  Presidency  is  likewise  derived  from  a  French   Source : — 

The  chief  rocks  of  the  diamond  region  (  Wudjar  Curroor,  Goon- 
dacul,  Bellary)  are  :  \st,  a  dark  grey  hornblendic  rook  ;  2nd,  a 
pegmatite,  consisting  of  orthoclase,  oligoclaae,  quartz,  and  epidote, 
without  a  trace  of  mica  or  hornblende  ;  3rrf,  a  metamorphic  rock, 
consisting  mainly  of  felspar  and  quartz,  with  muscovite  or  biotite  ; 
4<A,  a  granulite.  A  remarkably  large  vein  of  milky  quartz  i« 
found  6  milss  to  the  south  of  Wudjar  Curroor  in  the  first-named 
rock. 

To  the  east  of  Wudjar  Curroor,  chiefly  after  a  storm,  the  natives 
go  about  in  rocky  and  uno  ultivated  places  looking  for  diamonds. 
The  heavier  the  rains,  the  greater  chance  there  is  of  finding  some 
precious  stones  iu  the  rainwash ;  but,  according  to  M.  Chaper, 
even  when  the  search  thus  made  is  successful,  the  measure  of 
success  is  so  small  as  hardly  to  repa  y  the  amount  of  time  con- 
sumed in  it. 

The  natives  stated  that  they  generally  found  precious  stones  in 
the  pegmatite  and  metamorphic  rock.  Chaper  had  diggings  made 
at  different  points  iu  these  rocks,  and  he  found  two  diamonds,  two 
sapphires  and  three  rubies,  and  this  before  washing  and  sorting 
the  material.  Nothing  was  found  after  washing  and  sorting. 
The  diamond  is  crystallised  in  ootahedra  ;  its  faces  are  less 
smooth,  and  its  intersection  angles  less  sharp  than  those  of  Gri- 
qualand  West  diamond.  It  is  accompanied  by  corundum  of 
various  shades  of  blue  and  red,  but  having  no  crystalline  form 
None  of  the  other  minerals  usually  found  with  diamond  (rutile 
garnet,  zircon,   sahlite,    hematite,   etc.)  have   here   been   traced. 


B.  E.  Items. — The  two  new  Field  Companies  of  Royal  Engineers 
will  have  a  dismounted  strength  of  three  officers,  one  warrant 
officer,  eleven  non-commissioned  officers,  and  65  Sappers.  The 
mounted  strength  will  be  one  Quartermaster  Sergeant,  four  non- 
commissioned officers  and  19  drivers,  trumpeters,  ^and  smiths.  A 
third  additional  Field  Company  will  shortly  be  raised,  and  the 
11th  Company,  now  at  the  School  of  Military  Engineering, 
Chatham,  will  be  absorbed  in  a  new  Fortress  Company.  This 
will  leave  the  number  of  Fortress  Companies  still  fourteen,  nine 
of  which  are  at  present  abroad. 

The  Panama  Canal. — An  English  expert,  who  has  recently  visit- 
ed all  the  sections  of  the  Panama  Canal  and  entered  into  a  thorough 
examination  of  the  work  done  and  of  the  work  yet  to  do,  reckons 
that  forty  millions  have  been  already  expended,  and  that  eighty- 
eight  millions  more  will  be  required.  Up  to  the  end  of  last  year 
it  was  estimated  that  30,000,000  cubic  metres  had  been  excavated 
along  the  whole  line  of  the  Canal,  and  that  there  remained 
120,000,000  cubic  metres  yet  to  be  removed.  The  cost  of  blast- 
ing and  moving  a  cubio  metre  of  rock  in  the  Isthmus  is  set  down 
by  the  expert  above  referred  to  at  t6s.,  and  of  moving  the  same 
quantity  of  earth  at  8«.  These  figures  may  be  allowed  to  speak 
for  themselves.  Lord  Lawrence  is  credited  with  having  exclaimed, 
when  a  new  canal  scheme  was  laid  before  him,  "  Good  heavens, 
these  engineers  think  in  lakhs."  It  is  clear,  however,  that  M.  de 
Lesseps  and  his  subalterns  have  got  far  beyond  this,  and  "  think 
in  orores." 

The  Egyptian  Railways.— The  report  of  Sir  H.  D.  Wolff  on 
the  administration  of  Egypt  in  reference  to  the  railways  states 
that  the  expenses  of  working  the  lines  have  been  for  several  years 
less  than  the  average  working  expenses  of  European  railways,  hut 
this  low  rate  of  working  is  due  to  the  fact  that  the  lines  have  been 
allowed  to  fall  into  a  deplorable  condition  of  disrepair.  No  expen- 
diture has  been  incurred  which  could  possibly  be  postponed  either 
in  maintenance  of  the  way  or  works,  or  in  the  repair  of  the  rolling 
stock.  The  constant  differences  which  have  arisen  between  the  ad- 
ministration of  the  railways,  the  Minister  of  Public  Works,  and  the 
Council  of  Ministers  have  been  destructive  of  any  policy  calculated 
to  increase  the  traffic  of  the  railway,  or  to  maintain  the  property  in 
a  satisfactory  condition.  To  ensure  the  security  of  the  service  it  is 
necessary  to  construct  works  costing  £161,500,  and  to  do  repairs. 
The  rolling-stock  is  in  a  very  bad  coi\ditioa  and  requires  much  re- 
pair The  conclusions  arrived  at  are  that  the  railways  are  susceptible 
of  great  development  by  means  of  a  larije  reduction  of  rates,  which 
would  augment  the  revenue  of  the  State,  increase  the  profits  of 
industry,  add  to  the  value  of  land,  and  result  iu  other  advantages. 
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THE  NEW  MARKET  AT  BARODA. 

Amoko  the  many  improvements  introduced  into  the 
city  of  BiU-oda  by  the  enlightened  rule  of  the  existing 
Gaekwar  is  the"  mdeuiug  of  streets  and  the  clearing 
of  open  spaces.  On  one  of  the  latter  near  the  Svvar 
Sagar  Tank  it  is  proposed  to  erect  the  handsome  market 
which  appears  in  our  illustration.  The  design  (by 
Mr.  Chisholm)  is  interesting,  as  it  exhibits  a  style  of 
native  art  not  hitherto  pressed  into  service  by  modem  re- 
quirements. 

The  forms  made  use  of  are  essentially  constructive,  and 
may  therefore  be  considered  much  purer  than  the  more 
picture-stpie  stvles  which  eventually  led  to  the  florid  and 
debased  work  characterising  the  advanced  marble  struc- 
tures of  Upi'er  India.  There  is  a  simple  Greek  feeling 
about  some  of  the  forms  which  suggests  a  much  more 
extended  use.  The  materials  will  be  red  brick  with 
grey  sandstone  ashlar  dressings. 

The  elevjition  fonns  one  side  of  a  square  roofed  m 
with  corrugated  iron  supported  on  iron  columns. 


are  exceptionally  good  and  will  repay  careful  study.  The 
work  concludes  with  a  chapter  on  projection  of  maps,  and 
various  tables  of  general  utility,  so  as  to  render  it  suffi- 
ciently complete  to  enable  the  student  to  solve  the 
ordinary  problems  which  arise  in  surveying.  The  illustra- 
tions are  pixrticularly  well  got  up  and  we  can  confidently 
recommend  the  work  to  those  who  desire  to  gain  good 
practical  hints  on  the  various  methods  of  surveying 
enumerated  above. 


THEORY  AND  PRACTICE  OF  SURVEYING.* 

A  Review. 
This  work  on  Surveying  aims  at  being  very  compre- 
hensive, and  it  certainly  contains  a  vast  amount  of  in- 
formation, well  and  carefully  arranged.  The  type  and 
general  get-up  of  the  book  leaves  nothing  to  be  desired  in 
this  direction,  but  taking  the  work  as  a  whole  we  are 
rather  disappointed  in  it.  It  is  too  voluminous  and  bulky 
for  a  ttxt  book,  but  not  complete  enoui^h  to  rank  as  a 
work  of  reference.  It  may  describe  all  the  surveying  in- 
struments commonly  used  in  America,  but  it  certainly 
does  not  mention  all  those  in  ordinary  use  in  England  or 
India.  For  example,  no  mention  is  made  of  the  ordinary 
Dumpy  Level.  Again,  some  of  the  adjustments  of  instru- 
ments, as  described,  are  unnecessarily  complicated,  not  to 
say  misleading. 

So  much  for  the  defects,  which  are  few,  compared  to 
the  yood  points.  The  book  teems  with  valuable  practical 
hints  on  the  care  of  instruments  and  the  precautions 
that  should  be  taken  when  using  them.  Referring  to  the 
level,  the  author  states  : — '•  The  objective  is  always  proper- 
ly centred  and  adjusted  when  the  instrument  leaves  the 
makers'  hands  ;  but  it  is  apt  to  become  loose  in  its  frame, 
and  this  frame  also  loosens  in  the  telescope  tube.  If  the 
gla.ss  is  loose  in  its  frame,  unscrew  it  from  the  telescope 
tube,  and  screw  up  the  tightening  band  from  the  rear  side. 
Do  not  take  the  giasneii  apart  under  anij  circuinstances, 
for  they  are  ground  for  a  given  relative  position,  and  would 
not  be  true  for  any  other."  We  do  not  remember  meet- 
ing with  this  caution  in  any  other  work  on  Surveying, 
and  we  quote  it  at  length  as  an  example  of  one  of  the 
many  practical  hints  with  which  the  book  abounds.  The 
first  part  is  devoted  to  a  description  of  instruments 
used  both  in  the  Field  and  in  the  Drawing  Office,  and  the 
second  part  deals  with  the  various  kinds  of  surveyini; 
operations  which  are  divided  under  the  heads,  Land, 
Topographical,  Railroad,  Hydrographic,  Mining,  City  and 
Ge<xletic  Surveying.  One  chapter  is  devoted  to  the 
measurement  of  volumes,  and  contains  the  usual  rules 
for  estimating  earthwork. 

The  different  mfxies  of  surveying  are  treated  from  quite 
an  American  point  of  view,  and  if  their  imxle  of  proce- 
dure differs  from  that  in  common  use  with  us,  still  there  is 
much  in  it  which  we  might  with  advantage  adopt,  and  oii 
this  ground  alone  we  consider  this  work  is  likely  to  prove 
a  valuable  addition  to  an  Engineer's  library,  even  if  it  had 
nothing  else  Ui  recommend  it. 

The  chapters  on  Hydrographic  and  Geodetic  Surveying 


REPORT  ON  THE  PREVENTION  OF  THE  WASTE 

OF  WATER. 

By  S.  Tomlinson,  Assoc.  M.  Inst.  C.E.,  F.  R.  Met.  Soc, 

Deputy  Executive  Engineer,  Water 

Works,  Bombay. 

II. 

(Continued  from  2>age  305.J 

I  HAVE  to  report  further  on  the  work  of  the  pre- 
vention of  the  waste  of  water,  which  has  resulted 
since  the  middle  of  July  last  up  to  the  middle  of 
December,    (five    months    only),   in    the    net    saving   of 
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53<S,000  gallons  per  day  of  24  hours  over  the  whole  district 
where  constant,  supply  is  now  given.  Although  I  do  not 
consider  this  a  result  which  stands  in  need  of  any  apology 
it  should  be  pointed  out  that  this  saving  is  effected  be- 
sides providing  for  the  increased  consumption  of  75,000 
gallons  per  day  in  those  districts  which  have  not  yet  been 
examined,  marked  with  an  asterisk  in  table  I.,  which 
clearly  shows  that  districts  normally  tend  to  grow  worse 
and  not  better  except  by  thorough  examination,  because 
more  than  usual  attention,  by  ordinary  means,  has  been 
given  to  those  districts  during  the  last  few  months.  And 
as  the  consumption  for  the  periods  before  inspections  was 
in  most  cases  in  the  months  of  July  and  August,  some 
allowance  should  also  be  made  for  street  watering  and  the 
generally  increased  demand  for  all  purposes,  besides  the 
special  one  for  gardens,  which  forms  the  subject  of  the 
latter  portion  of  this   report. 

2.  The  Municipal  Commissioner's  instructions  in  his 
circular  No.  7486  of  the  11th  September  liS86  were  duly 
carried  out  on  the  1st  October  when  the  Waste  Preven- 
tion Staff  came  under  the  control  of  the  Chief  Inspector. 
Until  the  usual  Inspection  Staff  becomes  well  acquainted 
with  the  work  and  until  the  wards  have  been  examined, 
once  at  least,  I  have  assumed  the  more  direct  charge  of 
the  Waste  Prevention  Staff  and  work.  In  the  closing 
days  of  September,  I  called  together  the  staff  interested 
in  the  work  and  gave  four  explanatory  lectures  on  the 
system  which,  I  hope,  may  have  been  of  some  service  in 
giving  a  uniform  method  and  aim  to  the  staff.  I  am  well 
satisfied  with  the  way  the  change  has  worked.  Instead 
of  the  Inspectors  working  two  or  three  in  one  district  I 
have  appointed  one  Inspector  only  to  a  district  to  do 
everything  in  connection  therewith — the  picking  up  of 
boxes  in  the  streets,  night-inspections,  day-inspections, 
writing  out  and  serving  notices,  and  re-itispcctions.  In 
this  way,  the  results  obtained  and  the  work  done  by  each 
Inspector  can  easily  be  estimated. 

.3.  Constant  supply  has  been  maintained  in  all  the 
districts  named  in  the  former  report,  and  has  been  extend- 
ed to  Khetwadi,  Gowalia  Tank  Road,  Nepean  Sea  Road, 
Naraycn  Dabulkar  Road,  Warden  Road  or  Breach  Candy, 
Walkeshwar,  Scwri  and  Ghorapdoo,  and  in  December  to 
Chinchpokli,  Byculla,  Matharpakadi  and  Agripada.  At 
present,  therefore,  as  is  shewn  on  the  accompanying  map, 
the  whole  of  F.  Ward,  G.  Ward  (Mahim  and  Dharavi  16 
hours  only),  E.  Ward  (Mazagon  excepted),  and  a  large 
part  of  D.  Ward,  with  a  total  population  of  over  200,000 
are  under  constant  supply.  It  is  satisfactory  to  find  from, 
the  following  returns  that  this  is  not  being  d  one  at  the 
expense  of  drawing  down  the  lakes  so  as  to  endanger  the. 
future  supply. 


0    1 

1   I   I   I   I.,,.; 


Taos    D.  BONA.  SupiJt 


L, ^ 


'  ^  luuuiu  uupjjijii 


May  28,  '87.] 


INDIAN  ENGINEERING. 


323 


Comparative  Heights  ok  Lakes. 
Vehar. 


16tli  Oct. 
16tli     „ 


1885 5810 

1886. 59-50 


15th  .Tail.  188R. 
15tli      „     1887. 


..5.3-80 

..55-20 


DifF.    +    1880 1  40 


1 6th  Oct. 
16th     „ 


1885 48-90 

1886 56-50 


Diff.    +    1887 1-40 

TULSI. 

15th  J;iii.  1886 40-80 

1887 50-00 


Diff.     +     1886 7-00 


15th 


Diff.     +     1887. 


Fall. 

4-30 
4-30 


Fall. 
8-10 
6-50 


9-20 


4.  1,637  notice.s  have  been  served  during  the  4  months 
{September  to  December)  for  the  following  purposes  : — 

979  Stop-cocks  out  of  order. 
241  Service  pipe  leaks. 
161  Bib  and  ball-cock  leaks. 
20  Waste  from  defective  tnnks  and  cisterns. 
226  Miscellaneous. 

The  total  number  issued  during  the  year  1885-86  was 
3,.535. 

5.  I  regret  that,  owing  to  delays  on  the  part  of  the 
maker,  an  extended  trial,  as  authorised  by  the  Municipal 
Commissioner  in  his  No.  9039  of  the  20th  October,  of  the 
proposed  new  stop-cock  has  not  yet  been  made.  The  stop- 
cocks have  just  been  received  and  -will  be  fixed  shortly. 
Meanwhile  the  experience  of  the  last  4  months  justifies 
the  condemnation  of  the  present  system  and  the  need  for 
a  better. 

6.  In  consequence  of  unusually  severe  complaints,  an 
examination  was  also  made  of  Mugbhat,  Girgam  Road, 
but  the  district  cannot  yet  be  placed  on  constant  supply. 
The  dipping  wells  throughout  the  city  have  also  been 
tested,  and  in  several  cases  considerable  leakage  has  been 
found.  I  think,  when  constant  supply  is  fairly  introduced 
and  the  necessity  for  storage  does  not  exist,  these  wells 
should  be  abolished,  and,  if  a  free  supply  is  still  to  be  con- 
tinued, taps  might  be  substituted.  I  regret  that  no  effec- 
tive substitute  has  yet  occurred  to  me  to  replace  the 
spring  taps  now  in  use  at  public  fountains  which  give  so 
much  daily  trouble  and  cause  so  much  waste  of  water  by 
getting  oiit  of  order. 

7.  With  a  view  to  reduce  the  expense  of  the  system 
arising  from  the  large  number  (at  present  above  .500  per 
-month)  of  diagrams  used  and  to  be  tabulated,  and  the 
clocks  to  bo  kept  in  good  repair,  I  have  the  honour  to 
submit  a  substitute  for  the  drums,  diagrams  and  clocks 
for  use  in  the  monsoon,  when  so  many  diagrams  get  wet 
and  torn  and  therefore  useless,  and  the  clock  fittings 
become  _  rusty  and_  dirty  ;  and,  also,  generally,  when  a 
district  is  not  especially  under  examination,  but  requires 
watching  only — to  detect  any  outbreak  of  waste — which  an 
examination  of  the  diagrams  of  any  district  shews  is  need- 
ed, time  after  time  a  great  increase  being  found  in  the 
night-consumption.  As  this  is,  generally,  due  to  one  or 
two  defects,  prompt  attention  frequently  discovers  them, 
-whereas,  if  allowed  to  accumulate,  the  work  becomes  tedious 
and  difficult.  On  the  graduated  plate  (fig.  3)  the  rate 
of  flow  at  any  moment  can  be  read  off,  and  these  registra- 
tions being  taken  at  a  certain  hour  of  the  night  reo-ularly 
^vill  afford  an  indication  of  the  general  consumption  of 
the  district  with  reference  to  its  previously  determined 
normal  condition.  This  has  not  yet  been  tried,*  but  the 
apparatus  is  so  simple  that  there  appears  to  be  no  reason 
why  it  .should  not  answer  its  purpose. 

8.  At  the  close  of  the  former  report  the  increase  of 
staff  required  was  referred  to.  The  number  of  Inspectors 
there  stated — thirty — is  about  the  number  which  -will 
ultimately  be  required  to  keep  the  city  in  order  when  all 
under  constant  supply.  The  present  staff  of  Inspectors 
is  twelve — one  is  required  to  keep  the  clocks  and  meters 
in  repair,  and  one  to  fix  nnd  remove  diagrams,  leaving 
only  ten  for  actual  inspection-work,  in  addition  to  the 
special  Inspectors.     In    Liverpool,  where  the  city  has    for 


.some  years  been  under  this  system   and   no   special  work 
is  to  be  done  now,    there    is   a  staff  of   forty-one    persons 
engaged,  thirty-six    of  whom   are    on  inspection-work    in 
220  districts,    equal    to  five    districts   per   person.     This 
number  does  not  include   the    keeping    in    repair   of  the 
clocks  and  meters,  which  is   done  in  the  separate  depart- 
ment where  the  meters   are   made.     At  Bradford,  where 
valuable  results  are  being  obtained,  I   find  there  are   six 
Inspectors  at  present  to  26  meter  districts   equal   to   4^i 
districts  per  person.     These  are  all  practical   plumbers  of 
much   experience,  and   well-trained  men   to  begin  with, 
I  must    strongly    urge    that    not    less    than   ten  Sub- 
Inspectors     should    be    appointed     at  once.     They  will 
be  to   train  for  the  work  and  for  some  time   will   not  be 
fiilly  efficient.     The   district  under  constant  supply  now 
will    require  not  less  than  six  Inspectors  to  maintion  the 
ground  which,  once  occupied,  should  never  be   left  again. 
To  detach  six    from  the  present  saff  would  render  it  im- 
practicable to  push  the  work  into  the   other   portions   of 
the   city,   where   equally   valuable  results  will  no  doubt 
be  obtainable,  for  it  should  be  noted  that   Nagpada  and 
Kamathipura  were   the   districts  attended   to,  before  I 
came,  by  the   Inspectors  sent  out  with   the   meters,  and 
hence  should  be  better  than  the  rest  of  the  city.-    Khet- 
wadi,    a  new  district,   bears   this   out,    the   night   line 
having   been   reduced   from    12,000  gallons  per  hour  to 
7,000,  and   the   daily   consumption   reduced   by  71,000 
gallons,  and  the  examination  is  not  yet   completed.     The 
saving  of  600,000  gallons  per  day  akeady  effected  reckon- 
ed at  annas  4  per  1,000  gallons  is  worth  Rs.  150  per  day. 
If  the  whole  of  the   present  staff  were   to    be    kept   to 
maintain   merely  this  saving,  the  whole  of  their  salaries 
amounts  to  but — 


Sub-Inspectors       @. 

Special  Inspectors  „ 
f  12  „ 
1    14        „ 


12 

2 

26  Coolies 


Per  month. 

Rs. 

30 

150 

10 

9 


Per  mensem. 
Rs. 
860 
300 
120 
126 


Per  mensem ...  Rs.  906 


Per  day  to... Rs.  ,30 


*H.a3  since  been  tried  and  fuund  satiafactorjr. 


Financially,  therefore,  there  is  much  to  support  the 
proposed  increase  of  staff,  because  it  obtains  a  further 
available  supply  at  a  merely  nominal  cost  (tths  of  an 
anna,  say  1  anna  per  1,000  gallons),  and  there  are  com- 
plaints of  want  of  water  from  those  who  pay  12  annas 
for  it  ;  as  well  as  for  urgent  domestic  use  and  sanitation. 
I_  therefore  earnestly  press  for  an  increased  staff  to  be 
given  at  once. 

9.  The  prevention  of  absolute  waste  practically 
amounts  to  an  increase  in  the  storage  capacity  of  a  water 
works  concern  and  its  capability  to  yield  revenue  ;  very 
closely  allied  to  it,  in  the  latter  respect,  is  the  determi- 
nation of  the  relation  existing  between  the  different 
portions  of  a  supply  and  the  payments  made  on  account 
of  it.  The  whole  supply  to  Bombay  is,  from  a  revenue 
point  of  view,  divisible  as  follows  : — 

(1)  Meter  supplies  at  annas  12  per  1,000  gallons  or 
compounded  sums  checked  by  meter. 

(2)  Meter  .supplies  to  Government,  Port  Trust  and 
Municipal  properties  at  annas  8. 

(3)  Meter  supplies   to  Churches   and   Schools,  &c., 
annas  3  or  annas  6  per   1,000  gallons— 24  at  3  an 
at  6  annas. 

(4)  Supplied  under  assessment  at  4  per  cent,  on  the 
net  valuation. 

(5)  Supplies  to  Religious  and  Charitable  Institutions 
at  nominal  rates  varying  from  Rs.  5  to  Re.  1  per  annum 
—130  at  Rs.  5  and  14  at  Re.  1. 

(6)  The  free  supply  to  dipping  wells  and  fountains. 

(7)  Road  watering,  flushing  of  drains,  public  urinals, 
latrines,  &c. 

(8)  Waste. 

(To  be  coHtinued.) 
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THE  WRECK  OF  THE  TASMANIA. 
When  a  largo  ocean  steamer  is  wrecked  with  possibly 
some  loss  of  life,  and  necessarily  a  great  destruction  of 
property,  the  general  public  are  apt  to  apportion  the 
blame  on  grounds  that  are  insufficient.  Moreover,  the 
attention  of  the  public  is  naturally  fixed  on  the  dramatic 
episodes.  On  the  other  hand,  to  a  court  of  inquiry  the 
chief  question  is — why  was  the  ship  wrecked  ?  Every- 
thing that  followed  the  striking  on  the  rock  is,  so  to  say, 
treated  as  secondary  and  accideutal.  But  it  is  on  these 
after  features  of  the  wreck  that  the  public  interest  is 
naturally  chiefly  fi.^ed.  Before  the  ship  struck  we  had 
questions  of  correct  navigation,  or  of  good  judgment  in 
one  or  two  men.  Afterwards  we  have  the  questions  of 
courage,  presence  of  mind,  loyalty,  tenderness,  in  a  hun- 
dred men  and  women.  If  all  the  after  incidents  were 
noble,  the  error  that  produced  the  wreck  is  naturally 
judged  too  leniently.  If  many  of  the  after  incidents 
were  discn^ditable,  the  error  that  caused  the  wreck  is 
easily  judged  too  severely. 

Now,  while  each  case  of  shipwreck  has  its  special  fea- 
tures of  the  highest  interest  — the  conduct  of  men  and 
women  in  situations  of  great  peril — there  is  one  feature 
which  appears  with  painful  regularity  in  most  cases  of 
ship'ivreck.  That  feature  is  the  mismanagement  of  the 
boats.  All  systems  of  discipline — military,  naval  or  other- 
wise— imply  and  adopt  the  commonsense  principle,  that 
men  can  only  be  depended  on  to  do  anything  difficult  in  a 
time  of  danger  when  they  have  been  accustomed  by 
great  frequency  to  do  the  same  thing  in  the  absence  of 
danger.  In  other  words,  the  power  of  habit  is  utilised 
to  the  utmost  possible  dci;ree.  If  you  want  troops  to  fire 
straight  and  with  regularity  at  a  rapidly  advancing  enemy, 
you  must  first  teach  them  to  fire  straight  and  with  re- 
gularity at  a  motionless,  lifeless  target.  If  you  want  ten 
men  to  lower  a  boat  in  the  night  and  when  the  waves  are 
runninir  high,  have  you  already  made  it  a  certainty  that 
they  will  do  it  properly  when  there  is  daylight  and  a 
smooth  sea  ? 

A  toleriibly  extensive  experience  of  large  passeui;er 
steamers  in  various  parts  of  the  world  enables  us  to 
assert  that  anything  like  boat  drill  is  usually  conspicuous 
by  its  absence.  For  this  there  is,  perhaps,  a  reason  present- 
ly to  be  given.  Meanwhile  let  us  remember  that,  in  an 
ordinary  well  managed  steamer,  each  boat  has  its  particular 
crew  already  told  off.  The  ciuestion,  however  remaining, 
does  each  man,  so  told  off  to  a  particular  boat,  vividly 
realise  that  his  duty  lies  with  that  boat  ?  He  will  so 
realise  it  if  he  and  his  fellows  that  belong  to  that  boat 
do  with  some  regularity  find  themselves  collected  in  that 
boat.  But  otherwise  he  will  not  renlise  it  in  moments  of 
.safety,  and  therefore  he  will  not  realise  it  in  moments  of 
danger. 

Suppose  that  a  steamer  carries  a  dozen  boats  for  the 
safety  of  the  passengers  and  crew.  Suppose  it  were  enjoin- 
ed upon  the  captain  that  once  a  week  there  should  be  a 
boat  drill.  Suppose  this  drill  consisted  in  a  particular  boat 
being  really  plaf;ed  in  the  water  entirely  free  of  the  ship 
except  by  a  connecting  rope.  Suppose  the  boat  was  on  such 
occasions  supplied  with  a  cask  of  fresh  water  and  all  other 
necessaries  and  that  the  crow  really  used  their  oars  and 
pulled  a  dozen  strokes.  This  would  be  an  effective  boat 
<lrill.  A  year  or  two  ago  a  steamer  ran  at  night  on  a 
sunken  rock.  The  best  boat  was  lowered  first  without 
sailors  in  it  and  a  man  storxl  on  the  deck  of  the  steamer 
with  one  end  of  a  rope  in  his  hand.  It  was  assumed  by 
all  that  the  other  end  was  fastened  in  the  boat.  But 
when  the  man  on  deck  hauled  on  the  rope  it  came  easily 
to  him  while  the  boat  drifted  away  and  was  lost  for  six 
hours.  Had  there  been  in  that  steamer  a  boat  drill  it 
would  have  been  some  one's  duty  to  see  that  the  rope 
was  made  fast  in  the  boat.  When  the  lascars  on  the  Tas- 
maniu  tried  to  make  off  in  the  first  two  boats  which  they 
lowered  they  lost  these  boats  by  omissions  equally  absurd. 

The  lowering  of  a  boat  in  calm-  weather  is  not  a  diffi-' 


cult  nor  a  protracted  business.  If  it  is  so,  the  drill  should 
be  increased  till  the  lowering  becomes  easy  and  rapid. 
Instead  of  one  boat  being  lowered  at  one  time — a  plan 
which  would  require  a  dozen  drills  before  all  the  boats 
were  overhauled  and  every  crew  drilled  once — it  would 
be  preferable  to  lower  two  boats  at  the  same  time. 
Thus  the  crews  would  compete  with  each  other,  the 
work  would  be  made  more  interesting  and  the  men  made 
more  smart.  In  every  ship's  crew  we  may  expect  to  find 
some  of  the  men  insubordinate  in  time  of  danger,  or 
they  may  be  panic  struck  and  so  be  worse  than  useless. 
In  a  proper  .system  of  effective  boat  drill  these  lawless  or 
cowardly  natures  are  likely  to  be  distributed  among  the 
rest  of  the  ship's  crew.  Then  in  each  boat's  crow  we  may 
expect  to  find  some  more  trustworthy  men  who  will  exert 
a  healthy  influence  over  their  worse  companions.  More- 
over, the  insubordination  or  cowardice  will  be  much 
reduced  by  the  discipline  and  by  the  esprit  de  corps  that 
will  be  created  in  the  crew  of  each  boat. 

We  have  yet  to  learn  whether  the  lascars  who  tried  to 
lower  the  first  two  boats  were  the  proper  crews  of  those 
boats.  Probably  they  wore  not.  "They  probably  consist- 
ed of  the  most  impressible  men  collected  together  acci- 
dentally at  the  moment  and  having  no  connection  with 
each  other  except  their  greater  absence  of  courage  or 
greater  want  of  lo3"alty.  This  rapid  and  instinctive  band- 
ing together  of  the  worst  elements  to  demoralise  the 
others  by  their  example  would  bo  checked  by  a  habit 
that  attaches  each  man  to  a  particular  boat.  With  this 
habit  already  formed  the  crew  of  any  one  boat  would  be 
likely  to  resent  the  appearance  there  of  sailors  that  did 
not  belong  to  it.  And  as  the  best  sailors  would  be 
at  the  posts  already  assigned  to  them  these  accidental 
appearances  would  be  those  of  men  who  were  treacher- 
ous or  who  had  lost  their  senses  through  fright.  In  a 
moment  of  danger  the  remonstrance  of  a  comrade  is 
more  efficacious  on  a  panic  struck  man  than  is  the  remon- 
strance of  an  officer.  We  are  naturally  most  sensitive 
to  the  judgments  of  our  equals. 

Matters  may  have  changed  lately,  but  a  few  years  ago 
the  ordinary  captain  of  a  merchant  vessel  was  no  friend 
to  life  belts  or  to  other  life-saving  appliances.  He  would, 
of  course,  have  a  few  life  buoys  in  case  of  a  sailor  falling 
overboard  while  reefing  sail  or  being  washed  overboard  by 
a  wave.  But  he  disliked  the  idea  of  every  sailor  having 
a  life-saving  appliance  specially  his  own  to  use.  If  the 
captain  formulated  his  prejudice  he  would  express  it 
somewhat  as  follows  : — "  If  you  want  to  make  a  man  a 
good  sailor  let  him  feel  that  his  safety  lies  in  the  safety 
of  the  ship.  The  easier  you  make  it  for  him  to  desert 
the  ship  in  times  of  great  danger  or  hardship  the  less 
likely  will  he  be  to  do  his  best  to  save  the  ship  from 
foundering  or  from  a  lee  shore."  Now,  we  must  admit 
that  there  is  some  sense  in  this  argument.  Moreover, 
the  argument  is  not  peculiar  to  sailors.  When  a  general 
burns  the  bridges  behind  him  he  is  reasoning  about 
human  nature  in  a  manner  precisely    the   same. 

If  the  argument  seems  good  against  the  multipli- 
cation of  life  belts  or  life  rafts,  it  would  by  a  captain  be 
felt  to  apply  also  to  boat  drills.  For  instance,  a  boat  drill 
contrasts  strongly  with  a  fire  drill.  The  fire  drill  con- 
templates an  ultimate  victor}'  over  the  fire — a  remain- 
ing of  the  crew  in  the  rescued  ship.  A  boat  drill  con- 
templates a  possible  defeat — the  ultimate  desertion  of 
the  ship.  The  instinct  of  a  captain  makes  him  dislike 
any  entertainment  of  the  idea  that  it  may  ever  become 
necessary  to  desert  the  ship.  This  is  probably  the  real 
reason  why  boat  drills  are  so  avoided.  If  a  ship  is 
lost  but  all  hands  are  .saved  the  common  sailor  does  not 
lose  much.  The  captain,  however,  may  lose  his  reputation. 
He  may  also  have  been  part  owner  of  the  vessel  or  cargo. 
Thus  the  captain  is  likely  to  feel  that  his  own  interests 
and  those  of  the  crew  are  not  altogether  identical  and 
he  is  indisposed  to  encourage  them  to  give  up  too  soon 
their  struggle  with  wind  and  wave. 
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THE  GEOMETRY  OF  THE  OBLIQUE  ARCH. 

BV   A.    EWBAXK. 

V.  C         A 

Fig.  11. 

Y 


If  we  coiisidei"  P  as  a  part  of  the  vertical  plane 
y  0  m  {%.  11)  we  see  that  different  points  of  the 
indefinite  line  M  P  have  diffei-ent  values  for ;/.  But  for 
each  the  x  is  the  same  and=  0  N  and  also  for  each  the 
z  has  some  particular  one  value,  viz.,  M  N.  Moreover,  these 
values  of  x  and  z  are  connected  by  the  relation  z= 
.e  Cot  0,  for  O  N  M  is  a  right  angle.  This  is  sometimes 
called  the  equation  to  the  plane  i/  0  M. 

It  will  be  observed  that  for  the  spiral  Aj  Pj  we  have 
the  pitch  different  from  /3.  This  was  illustrated  in  fig.  2 
where  the  new  pitch  was  called  7.  We  will  here  call  the 
new  pitch  /Sj  and  mj=tan  lOj.  Similarly  m.,=ta.n  /3„, 
w„  =tan  /3n.  This  final  pitch  we  might  call  7  but  we  shall 
not  have  occasion  to  use  it.  Our  concern  is  with  the 
first  spiral  line  A  P  and  that  one  of  the  same  group 
which  immediately  follows.  That  is  we  deal  with  the 
point  P  and  the  next  point  S^  in  the  arch  face. 
As  the  length  A  Aj  is  taken  smaller  and  smaller  the 
line  P  S^  ultimately  becomes  the  tangent  at  P  to  the 
locus  P  S  ^  Sn  ;  and  the  behaviour  of  this  tangent  line  is 
what  we  have  to  study. 

When  A  P  has  made  one  half  turn  wo  have  x  =  /■  Cos  tt, 
■j/  =  r  Sin  TT,  z=:r?i  r  it  where  tt  is  180'  in  circular  measure. 
Similarly  when  Aj  P^  has  made  half  a  turn  Sj  =j?Jj  r^  tt. 
But3i=2.  .".  wii''i=TOr.  Thus  the ^)'0?i/>  of  spiral  lines 
now  \inder  review  are  connected  by  the  relations  mr  = 
VI  -)•  1  =  m .,r„=. .  .  =  m„  Tn.  'n  —  r  is  the  length  C  A  or  E  F 
of  fig.  1.  r^—r  maybe  considered  a  dimension  of  one  of  our 
stone  blocks  and  this  may  be  as  small  as  we  please.  Wo 
may  in  the  limit  imagine  ourselves  buildini;  arches 
with  stones  infinitesimally  small.  We  have  now  to  study 
the  direction  of  the  straight  line  or  chord  P  Sj. 

The  spiral  A  P  passes  throuijh  the  point  A.  The 
other  spirals  of  the  family  of  A  P — having  the  same  pitcli 
and  traced  on  the  same  cylinder — meet  the  circle  A  Q  B 
at  different  points.  Now  of  these  spirals — or  intradosal 
line.s — let  us  consider  that  one  which  passes  through  tlie 
crown  B  of  the  arch.  We  may  say  that  it  starts  from 
some  point  E  in  D  A  produced  (see  Jig.  11)  and  from  it 
is  developed  a  group  of  spiral  lines,  viz.,  E  B,  Ej  B^,  E., 
Bo,  &c.  The  points  B,  B^,  B2,  are  all  in  Oij  and  there- 
fore the  thin  male  screw  made  Isy  this  group  is  a  surface 
which  is  cut  by  the  arch  face  along  the  line  O  y.  In  this 
case  the  arch  face  cuts  a  screw  surface  along  a  »trai(jht 
line.  If  therefore  there  is  some  one  point  R  through 
which  pass  all  the  tangent  lines  to  the  face  coursing 
lines,  this  point  R  must  lie  in  the  line  0  y  or  m  this 
line  prodticcd  upwards  or  downwards.  We  begin  by 
finding  that  point  \i  where  the  tangent  line  at  P  to  the 
curve  PS,  meets  the  line  O.y.  The  figure  suggests  that 
the  point  R  will  be  below  the  plane  x  0  z. 

lufig.  10  (t,  S,P  R  is  the  line  which,  when  Sj  moves 
<lowa  its  curve  to  P,   will  become  the   tangent    line  at 


Fig.  2. 


Pj.  Through  R  oni/  O  produced  draw  R  J  parallel  to 
0  X  and  R  Q  parallel  to  0  z.  Thus  J  R  Q  is  a  plana 
parallel  to  x  O  s.  As  before  (secfg.  10.)  P  M=//,  M  H= 
z,  H  0=x.  Similarly  the  point  S,  is  defined  thus, — ?/7 
==S,  N3,  =  NL;  .r,==OL. 

Fig.  10  rt. 


The  plane  R  P  M  cuts  the  plane  Q  R  J  in  tlie  line  R  E  F 
which  is  parallel  to  0  M  N.  The  planes  M  H  I  E,  N  L  J  F 
are  parallel  to  the  plane  yOz,  P  G  is  parallel  to  M  N  or 
E  F  or  H  T. 

^     .    .,     ,  .       ,     RP      RE     RI     0  H        OH 

By  similar  triangles  p  g^  =eF  =  O^H  L  =  OL  -  OH 


also 


RP 


PS,     GS,         GSi 


FG_FN+NG      OR+PM 
'S,N-PM 

MH 


,     RP  _RE_OM_qH:_MH__ 

PS;~EF~"MN~HL     TL"~NL-MH 


Therefore 


OH 


OR+PM 


MH 


OL-OH    S,N-PM~NL-MH 

x  Ic+p 

If 


.  If  we  put 


k  for  the  length  of  0  R  we  have  ■ 


X  1    ~~'  vb 


Vx 


By  taking  the  first  two  fractions  we  get  h 
By   taking  the  last  two  fractions   we  get  k 


a^^/i-^i  .V 


3j  —Z 

These  two  values  ought  therefore  to  be  equal.    And  if 
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we  remember  that  P  is  in  the  plane  BOD  of /(/.    11  we 
have  :  =  a;  Cot  6.     Similarly    =,  =   x^  Cot  d.      Thus 


the  latter  value   of  k  is 


X  y,  Cot  ^— .r,  V  Cot  0      ,  .  , 
x.    Cot  d-xCotlT  ^'^^""^ 


equals  the  former  value. 

We  have  for  P,  a-  =  r  Cos  a,  y  ~  r  Sin  o,  s  = 
mra;  alsos^r  Cot  ^.  For  Si,ir,=rj  Cos  a,,  y  =  r^ 
Sina],s,=mj  J",  a^  =  x^  Cot  0. 


inus  K 

Cot 

e. 

|Cos  a  Sin  a,- 

-Cos  a, 

-c 
Sin  a  )rr^ 

m^  rj  Oj- 

mra 
1  _   '•i 

Cot  ^ 

X 

Sin 

fli 

-a    Cot  0.    rr 

Sin  a, 
"i- 

—  a 

~ 

wir  rtj — TJi»"a 

m 

-a 

Now  as  long  a-s  P  S,  is  a  chord  of  finite  length  this  vahie 
for  it  depends  partly  on  the  values  of  <i  and  (i  j.  But  if  the 
point  S,  is  moved  along  its  curve  to  P,  the  radius  r,  be- 
comes   reduced    to   r,    and  the  angle  a,  becomes   equal 

_     ..            xt.    /•     ^-     Sin  a^—a.,      Sin  8     , 
to  a.    In  this  case  the  fraction (or — - —  where 

flj  —  tt  o 

S  is  a  vanishing    angle  expressed  in  circular     measure) 
becomes  equal  to  unity.    Thus  the  tangent  line  at  P  cuts 


y  0  produced  in  a  point  R  such  that  0  R  = 
{To  be  continued.) 


r  Cot  0 
on 


THE  MADRAS  HARBOUR. 
Its  CossTBUCTioN,  Destruction-  and  Reconstruction. 

XI. 

WuEN  Mr,  Molesworth's  report  reached  the  Govern- 
ment of  India,  it  seems  to  have  been  referred  to  <  'olonel 
Brownlow,  R.E.,  the  Inspector-General  of  Imgation,  and 
he  expressed  full  concurrence  with  the  opinions 
expressed  and  the  recommendations  made  in  it,  except 
that  he  would  increase  the  number  of  blocks  in  the 
random  work  to  10. i  per  4^  lineal  feet,  and  provide  for 
the  cost  of  increa-sing  the  specijia  gravity  of  the  blocks 
laid  on  the  outer  face  of  the  work,  Mr.  Parkes'  blocks 
being  of  25  per  cent,  less  specific  gravity  than  the  blocks 
found  necessary  for  the  protection  of  the  foreshore  at 
Tvnemouth.  Taking  all  things  into  consideration, 
Colonel  Brownlow  thought  that  So  lakhs  of  rupees  would 
be  a  more  con-cct  estimate  than  either  27  or  30  lakhs. 

The  Master  Attendant  of  Madras,  Captain  J.  H. 
Taylor,  R.N.R.,  next  had  his  say,  and  he  drew  the 
attention  of  Government  to  the  question  of  the  compara- 
tive strength  of  the  sea  that  caused  the  disaster.  He 
claimed  to  have  had  many  opportunities  of  observing 
cyclones  and  estimating  their  wave  action,  and  he  had 
always  said  that  the  attack  on  the  works  at  Madras  on 
the  12th  November  was  a  very  mild  one.  He  therefore 
submitted  the  opinions  of  the  officers  of  his  Depart- 
ment and  of  the  boatmen  of  the  Port,  from  which  it 
would  be  seen  that  there  was  no  difference  of  opinion 
upon  the  point.  We  have  already  quoted  the  opinion  of 
Mr.  Marshall,  the  Deputy  Master  Attendant,  and  the 
opinions  published  are  equally  strong  to  the  effect  that 
thfj  sea  in  the  cyclone  of  1872  was  infinitely  higher  than  in 
the  "  rough  weather"  of  November  1881.  Colonel  Sankey  in 
sendingup  these  opinions  of  nautical  authorities  pointed 
out  that  they  confinned  the  view  be  had  expressed  in  his 
note  on  Mr.  Parkes'  reconstruction  report  above  quoted, 
and  he  also  stated  his  own  recollection  of  the  sea  in  a 
cyclone  in  18.56.  But  he  would  not  have  dwelt  at  length 
on  this  point  had  not  Mr.  Parkes  "  based  his  restoration 
.scheme  almost  wholly  on  the  effects  of  the  late  cyclone 
as,  in  his  opinion,  having  been  one  of  maximum  inten- 
sity, or,  to  use  hLs  own  words,  'one  of  those  great  his- 
torical cyclones,'  whereas  the  fact.",  as  vouched  for  by 
the  officers  of  the  Department  best  capable  of  judging, 
apjiear  to  point  to  a  very  different  conclusion."  There- 
upon   these  papers    as  to   the  comparative  strength    of 


the  sea  were  forwarded  to  the  Governineut  of  India  and 
the  Secretary  of  State,  and  tho\'  in  due  course  reached  Mi-. 
Parkes,  who  in  a  reply  addressed  to  the  Under-Secre- 
tary of  State  said  that  the  evidence  they  contained 
added  nothing  material  to  the  information  furni.shed  to 
him  at  the  Master  Attendant's  office  before  he  made 
his  report.  Other  equally  confident  evidence  to  the 
contrary  effect  was  then  before  him,  and  he  reported 
that  there  was  a  conflict  of  evidence.  He  followed  thi'. 
coui-se  indicated  by  actual  results,  and  proposed  to 
apply  additional  strength  to  the  places  in  the  work 
that  appeared  weak,  and  that  to  an  extent  considerably 
beyond  what  was  actually  proved  to  be  necessary.  It 
was,  therefore,  with  some  surprise  that  he  (Mr.  Parkes) 
read  the  statement  by  the  Chief  Engineer  that  the 
late  cyclone  was  in  his  (Mr.  Parkes')  opinion  one  of 
maximum  intensity,  and  that  his  restoration  scheme 
was  based  on  this  assumption. 

He  thouglit  it,  Mr.  Parkes  saiil,  "  possible  that  Colonel  SanUey's  mis- 
apprehension may  have  arisen  from  the  fact  that  I  made  observed 
results  the  starting  points  for  my  recommendations,  and  abstained  fronr 
adopting  any  conjectures  as  to  what  heavier  seas  might  do  in  other 
directions  than  those  indicated  on  this  occasion.  To  do  so  would,  in 
my  opinion,  be  im])racticable  and  unscientific.  I  look  upon  tlie  con- 
struction of  the  Madras  piers  as  an  important  experiment  in  engineer- 
ing, of  which  the  results  are  not  confined  to  mere  local  benefits,  and 
I  should  deplore  on  more  than  personal  grounds  a  decision  of  the 
(iovernment  which  would  throw  away  the  results  of  tlic  late  most 
important  and  interesting  lesson. " 

Colonel  Sankej's  reply  is  so  much  to  the  point  that  we 
must  quote  it  nearly  in  full ;  but  ho  evidentl}'  at  the 
time  could  not  find  the  Gladstonian  sentence  we  quoted 
in  a  previous  article,  in  which  Mr.  Paikes  had  described 
the  sea  of  the  12th  November  as  having  been  "  of  nearly 
maximum  force."  Mr.  Parkes  had  evidently  forgotten  all 
that  he  had  previously  written. 

The  (juotation  given  by  me  in  the  paragi'aph  adverted  to  was  taken 
from  paragraph  8  of  Mr.  Parkes'  report  of  the  9tli  March  1S82,  which 
runs  as  follows  : — 

"  The  testimony  of  all  observers  is  to  the  effect  that  the  sea  of  the 
12th  November  must  rank  with  those  of  the  great  historical  cyclones, 
though  there  is  a  conflict  of  evidence  as  to  whether  it  was  actually 
as  heavy  or  '  heavier  ;'"  and  then  he  goes  on  to  (luote  his  authority, 
-Mr.  (^'hisholm,  who,  he  says,  '  speaks  confidently  as  to  the  recent 
sea  being  considerably  heavier  tlian  that  of  1 872. '  " 

My  remark  that  he  hail  based  his  restoration  scheme  almost  wholly 
on  the  eil'ects  of  the  late  cyclone,  as  in  his  opinion  having  been  one 
of  maximum  intensity  is,  he  observes,  "  unintentionally,  no  doubt, 
quite  untrue."  He  is  of  course  the  best  exponent  of  his  own  language, 
but  I  submit  that  I  had  somewhat  strong  grounds,  as  shown  by  the 
above  quotations,  for  the  conclusion  I  had  arrived  at.  He  now  contends 
{paragraph  4)  that  the  evidence  furnished  by  the  Master  Attendant 
and  other  very  experienced  Marine  officers  "  adds  nothing  material  to 
what  he  had  himself  collected  before  making  his  report  ;  but  in  this 
case  I  think  it  may  fairly  be  in(iuired  why,  with  the  evidence  of  the 
professional  Marine  Department  open  to  him,  he  set  tliis  aside  and 
only  quoted  that  of  the  (Consulting  Architect,  whose  opinion,  however 
valuable  in  matters  connected  with  his  own  profession,  must  necessarily 
weigh  but  very  little  in  a  case  of  this  kind,  even  had  his  opportunities 
for  arriving  at  an  opinion  been  exceptionally  good,  which  would  seem 
not  to  liave  been  the  case. 

Mr.  Parkes,  in  paragraph  7  of  his  present  letter,  observes  that  it 
would  have  been  "impractical  and  unscientific,"  had  he  not  made 
observed  results  the  starting  point  of  his  recommendations,  and 
abstained  from  adopting  any  conjectures  as  to  what  heavier  seas 
might  do  with  his  work,  and  (paragraph  5)  that,  having  ascertained 
the  weak  places  in  the  work,  he  proposed  to  apply  additional 
strength  to  those  places,  "to  an  extent  considei'ably  beyond  what 
was  actually  proved  to  be  necessary  by  the  results  of  the  late  stonn,"  &c. 
Now  the  sections  given  of  Mr.  Parkes'  proposed  restoration  show 
(paragraph  .30  of  his  i-eport  of  the  9th  March  1882)  that  the  upper 
part  of  the  completed  work  will  have  a  thickness  of  only  ihtve  concrete 
blocks,  but,  as  noticed  by  me  in  paKigraph  14  of  my  note  of  the  13th 
March,  the  piers  at  their  ends  where  the  thickness  was  four  blocks 
had,  as  a  fact,  fared  no  better  than  wliere  there  were  only  two  ;  they 
)iad  been  equally  knocked  over  in  the  12th  November  storm.  It  is 
quite  time  tliat  Mr.  Parkes  provides  an  iron  ci'amp  between  his  two 
front  blocks,  and  also  increases  the  weight  of  his  rear  block,  but  with 
,1,11  this  I  think  it  may  fairly  be  questioned  whether  with  these  addi- 
tions his  section  will  lie  stronger  than  what  it  was  at  the  end  of  the 
piers  in  the  work  which  failed. 

The  principle,  moreover,  of  only  providing  for  meeting  the  shock 
of  a  storm  which,  as  it  now  seems,  ilr.  I'arkcs  does  not  consider 
to  have  been  of  "  maxinmm  intensity,"  seems  to  me  wrong.  It 
is  the  duty  of  the  Engineer  invariably  to  provide  a  sufficiently 
large  margin,  to  ensure  the  safety  of  his  woi-k,  and  this  is  one  of  the 
chief  points  in  which  I  cannot  help  thinking  Mr.  Parkes'  design 
distuictly  fails.  As  his  wall  should  be  constructed  with  the  express 
object  of  withstanding  intact  the  shock  of  the  heaviest  seas  and  break- 
ing them  up,  he  is  bound,  I  consider,  to  allow  a  sufficient  co-efficient 
of  safety.  He  lias  not,  I  think,  done  this,  and  it  is  to  my  mind  far 
from  re-assuring  to  find,  at  the  present  .stage  of  this  great  work,  that 
Mr.  Parkes  is  obliged  to  look  on  it  as  only  an  "  important  e.vperiiiienti 
in  engineering." 
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The  question  of  the  reconstruction  of  the  Harbour 
Works  having  been  referred  to  the  Secretary  of  State  for 
India,  that  officer  in  July  1882  took  the  advice  of  a  trio 
of  eminent  Engineers,  consisting  of  Sir  John  Hawkshaw, 
F.R.S.,  Sir  John  Coode,  the  Consulting  Engineer  for  the 
Colombo  Harbour  Works,  and  Professor  Stokes,  and  their 
report  was  submitted  in  January  1883.  The  reports  of 
Mr.  Molesworth  and  Mr.  Stiffe  (who  concurred  in  the 
main  with  Mr.  Molesworth,  but  submitted  a  separate 
and  very  able  report)  and  of  Mr.  Parkes,  and  the  Notes  of 
Colonel  Sankey,  and  two  letters  from  Mr.  Dalrymple, 
late  Master  Attendant  of  Madras,  were  all  referred  to  the 
Home  Committee  of  Engineers,  and  they  were  requested 
to  report,  after  unreserved  communication  with  Mr. 
Parkes,  their  opinion  whether  the  works  could  be  so 
restored  as  to  give  reasonable  expectation  of  their  future 
stability,  and,  if  so,  what  method  of  construction  should 
be  adopted  to  that  end.  Besides  having  frequent  com- 
munication with  Mr.  Parkes,  and  receiving  documents  and 
information  and  opinions  from  him,  the  Committee  had 
the  advantage  of  interviews  with  Mr.  Thorowgood,  and  of 
the  attendance  at  one  of  their  meetings  of  Mr.  Dalrymple. 
They  also  took  advantage  of  a  visit  paid  to  England  by 
Mr.  Molesworth  to  obtain  his  views  on  several  matters. 

The  Committee  considered  the  conflicting  evidence  as 
to  the  comparative  strength  of  the  sea  during  the  two 
storms  of  1872  and  November  1881,  and,  while  feeling 
unable  to  decide  the  question,  they  had  no  doubt,  from  the 
effects  of  it,  that  the  latter  storm  was  a  very  severe  one. 
They,  however,  decided  that  it  would  bo  safer  to  assume 
that  neither  the  storm  of  1872  nor  that  of  1881  was 
necessarily  a  maximum  one,  as  the  period  of  nine  years 
within  which  both  had  occurred  was  too  short  to  justify 
such  a  conclusion.  The  Committee  said  that  questions 
naturally  arose  as  to  whether  any  portion  of  the  damage 
could  be  attributed  to  the  mode  of  construction,  or 
whether  it  arose  entirely  from  the  dimensions  and  mass  of 
the  piers  being  insufficient.  Without  concurring  with 
Mr.  Parkes  as  to  tlie  depth  below  which  wave  action 
miL'ht  be  disregarded,— 

"  For  those  depths  must  have  relation  to  the  magnitude  and  character 
of  the  waves  and  the  weight  and  size  of  the  material  acted  upon,  yet, 
having  regard  to  the  magnitude  of  the  seas  then  contemplated,  the 
walls  were  founded  sufficiently  deep  below  low  water,  and  the  general 
outline  of  the  design  was  not  inappropriate,  hut  there  appears  to  have 
been  difficulty  in  procuring  suitable  material  for  tlie  rubble  mound. 
Mr.  Molesworth  states  that  the  size  of  the  stones  of  which  the  rubble 
base  is  composed  varies  from  .")lbs.  to  2cwt. ,  wliicli  is  small  for  the  pur- 
pose, especially  where  laterite  is  used,  wliich  varies  much  in  ({uality 
and  is  sometimes  so  soft  as  to  be  easily  still  further  reduced  in  size  by 
the  slightest  movement. 

The  superstructure  of  the  piers  was  not  built  of  one  bonded  mass, 
but  consisted  of  two  parallel  walls  placed  side  by  side  in  juxtaposition, 
having  a  vertical  joint  between  tliem  ;  and  from  the  portion  of  the 
walls  on  the  harbour  side  of  the  piers  having  in  places  fallen  away 
from  the  portion  on  the  outer  or  sea-side,  it  seems  prol)able  that  the 
pressure  of  water  in  the  joints  led  in  great  measure  to  this  result.  The 
oscillation  of  the  two  halves  of  the  wall,  also  caused  by  the  want  of 
Ixjnd  and  the  consecjuent  opening  and  closing  of  the  vertical  joint  re- 
ferred to  in  Mr.  Molesworth's  report,  must  be  remedied,  as  it  may  in 
time  prove  mischievous.  No  doubt  the  method  of  building  adopted  by 
Mr.  Parkes  conduced  to  rapidity  of  construction,  but  were  the  work 
to  be  begun  again,  we  coulil  not  recommend  this  method,  but  should 
prefer  the  work  being  bonded  throughout. 

The  two  drawings  .submitted  by  the  Home  Committee, 
con.sisting  of  a  plan  of  the  harbour,  with  the  proposed  me- 
thod of  restoration  indicated  on  it,  and  a  sheet  of  5  cross- 
sections  of  the  work,  were  produced  as  Plate  No.  V. 
with  article  IX.,  May  7.  On  the  plan  is  marked  the  por- 
tions to  which  each  of  the  first  four  cross-sections  refers, 
the  fifth  showing  a  method  of  reconstruction  with  random 
concrete  blocks   as   recommended  by  Mr.    Molesworth. 

The  Committee  thus  described  the  works  they  recom- 
mended, and  the  order  in  which  they  should  be  carried 
out : — 

Kor  the  landward  portion  of  the  piers,  the  works  we  recommend  to 
l>e  undertaken  (shown  on  Cross-section  Xo.  I)  consist  of  cramping 
i:M;h  pair  of  V)l()cks  in  tlu;  upper  course,  and  the  ad<lition  of  a  mass 
cif  concrete  carried  up  t<i  I'i  feet  aliove  higii-water  sjiring  tides,  the 
ti.-vel  to  which  we  consider  it  necessary  t<>  raise  the  piers  tln'oughout 
their  entire  length.  Tliis  nia.ss  of  ccmcrcte  anil  the  cramping  will 
preTent  the  oscillation  of  the  two  halves  of  the  wall,  and  are  neces- 
sary to  remedy  the  want  ot  l)ond  we  have  referred  to.  We  have  not 
shown  wave-breakers  along  the  landward  ])ortion  of  tlie  piers,  but 
the  rubble  mounds  sliouldXe  carefully  examined,  and,  where  requisite, 
rliade  good  by  gneiss  rubble  of  large  size,  or  by  concrete  blocks. 


_  For  the  next  length  of  the  piers,  extending  to  the  elbows,  in  addi- 
tion to  the  cramping  and  the  top  mass  of  concrete,  a  wave-breaker, 
ahown  on  Cross-section  No.  2,  of  random  concrete  blocks,  should  b« 
added  on  the  seawar<l  face,  wliich  will  ren<ler  it  necessary  to  widen 
the  rubble  mounds.  The  concrete  blocks  for  the  wave-breakers  should 
nowhere  be  less  in  weight  than  twenty  tons. 

As  respect  tlie  piers  from  the  points  H  on  the  north  pier  and  K  on 
the  south  pier  to  the  seaward  ends,  it  would  be  desiraljle,  if  it  could 
be  done,  to  continue  tlie  walls  on  the  original  foundations,  bonding 
the  blocks  in  tlie  manner  shewn,  strengthening  and  protecting  the 
walls  as  they  are  built  by  wave-breakers,  and  depositing  bags  of  concrete 
at  the  toe  of  the  wall  on  the  harbour  siile  to  form  a  continuous  apron. 
(See  Cross-section  No.  S. )  But  picking  up  the  blocks  buried,  or  nearly 
so,  in  Mhrin,  for  the  purpose  of  resetting  them,  or  preparing  a  sufli- 
eiently  level  bed  on  the  site  of  the  destroyed  wall,  will  involve  great 
labor  and  expense,  and  possibly  even  it  may  be  found  impracticable 
to  continue  the  wall  on  the  original  foundations. 

A  more  certain  plan  of  procedure  for  the  reconstruction  of  these 
outer  lengths  of  the  piers  would  be  to  move  them  into  the  harlxiur 
to  the  extent  of  about  60  feet,  so  that  the  new  walls  may  clear  the 
fallen  blocks  of  the  old  structure,  adopting  the  design  shewn  on  Cross- 
section  No.  4,  and  this  would  involve  a  .somewhat  less  expenditure 
than  building  on  the  original  foundations.  Hut  it  would  shorten  the 
harbour— -already  very  short— to  the  extent  of  about  60  feet ;  and  also 
it  would  be  undesirable,  if  it  could  be  avoided,  to  build  on  a  new 
foundation  of  unconsolidated  rubble,  instead  of  taking  advantage  of 
the  old  consolidateil  mounds. 

The  plan,  therefore,  we  recommend  for  the  reconstruction  of  the 
outer  lengths  from  B  on  the  north  pier  and  E  on  the  south  pier,  to  the 
seaward  ends,  is  in  tlie  first  instance  to  endeavour  to  continue  the 
walls  on  tlie  old  foundations,  as  shewn  on  Cross-section  No.  ,3.  Be- 
fore the  elbows  of  the  piers  are  tinislieil  it  will  be  seen  whether  this 
plan  can  be  successfully  carried  out ;  if  so,  the  system  should,  M'e 
think,  be  followed.  If  not,  the  piers  should  be  brought  in  to  the  ex- 
tent of  about  60  feet,  following  the  design  shewn  on  Cross-section  No.  4. 

We  have  carefully  considered  the  question  of  reconstructing  these 
outer  lengths  from  1!  on  the  north  pier  and  E  on  the  south  pier  to  the 
seaward  ends  by  mounds  of  random  concrete  blocks,  more  especially 
as  the  plan  has  been  recommended  by  others.  It  possesses  advant- 
ages, and  as  regar<ls  constrnctiim  is  a  safe  system  to  follow.  But  it 
would  be  necessary  to  buihl  a  short  length  of  wall  at  the  extremity  of 
each  pier,  upon  which  to  place  the  entrance  lights,  and,  owing 
to  the  size^  of  the  vacuities,  amounting  to  between  one-fourth 
and  one-third  of  the  mass,  the  seas  may  pass  through  sufficient- 
ly to  produce  some  disturbance  inside.  If  the  Madras  Harbour 
were  of  larger  size,  and  there  were  ample  space  for  the  waves 
to  disperse,  the  system  would  be  more  applicable  ;  but  the  sheltered 
area  being  limited,  it  is  important  that  the  whole  space  should  be  made 
as  quiescent  as  possible.  We  have,  however,  thought  it  right  to  go 
carefully  into  the  cost  of  reconstruction  by  adopting  random  mounds 
for  these  outer  lengths,  and  find  that  there  would,  comparatively 
speaking,  be  but  little  saving  in  expenditure  in  ailopting  this  mode  of 
procedure,  in  preference  to  buihling  walls  on  the  original  foundation 
with  a  wave-breaker  (shewn  on  Cross-section  No.  3),  as  recommended 
for  adoption. 

The  order  of  proceeding  with  the  works  should  be  first  to  secure  by 
iron  cramps  the  top  courses  of  the  walls  which  are  now  standing,  that 
is  to  say,  from  the  shore  to  the  commencement  of  the  elbows  ;  to  re- 
instate the  walls  which  have  been  disturbed  or  thrown  down,  care- 
fully cramping  the  top  courses  together  as  the  work  proceeds,  and 
simultaneously  in  both  cases  to  proceed  with  depositing  the  blocks  for 
the  wave-breakers  so  as  to  afford  early  protection  to  the  rubble  mound 
and  the  walls.  Raising  the  walls  by  concrete  in  mass  will  be  the  last 
process,  as  that  portion  of  the  work  can  only  conveniently  be  done 
by  beginning  it  at  the  outer  extremities  of  the  walls  and  working  back 
towards  the  shore. 

For  the  purpose  of  arriving  at  an  estimate  of  the  cost  of  reconstruc- 
tion, we  have  assumed  the  definite  lengths  previously  referred  to  for 
the  different  methods  of  procedure  recommended  to  be  followed  and 
shewn  on  the  Cross-sectious.  The  details  of  the  estimates  are  given  in  - 
the  Appendix.  We  estimate  ts  e  cost  of  restoration,  strengthening, 
and  raising  the  piers  at  £480,000  (see  estimate  No.  1),  assuming  that 
the  lengths  from  B  on  the  north  pier  and  E  on  the  soutli  pier  to  the 
seaward  ends  were  reconstructed  on  the  original  foundation.  If,  how- 
ever, these  outer  lengths  of  the  walls  were  brought  in  60  feet,  the  cost, 
we  estimate,  would  be  reduced  to  £480  (see  estimate  No.  2).  We  have 
also  given  an  estimate  of  the  cost,  assuming  that  these  outer  lengths 
were  reconstructed  by  random  mounds  of  concrete  blocks  (see  estimate 
No.  .3).  These  sums  are  large,  but,  in  our  opinion,  a  smaller  expendi- 
ture will  not  render  the  work  secure.  Even  with  this  additional  ex- 
penditure, the  cost  of  the  piers,  having  regard  to  their  length  and  to 
the  depth  of  water,  will  not  be  excessive. 

In  comparing  their  estimate  of  cost  with  that  pre- 
pared by  Mr.  Parkes,  the  Committee  said  it  must  be  re- 
membered that  his  did  not  provide  for  raising  the  piers 
to  the  height  they  thought  essential,  and  also  that,  for 
safety's  sake,  they  had  a.ssumed  higher  prices  than  he  had 
done.  They  called  attention  to  the  necessity  of  the 
materials  and  workmanship  being  of  the  best  quality : 
no  concrete  block  of  large  size  ought  to  be  used  until  at 
least  three  months  after  it  had  been  made,— six  months 
would  be  better  :  and  they  condemned  the  local  laterite 
and  prescribed  gneiss  for  the  rubble  additions.  They  dis- 
approved of  altering  the  position  of  the  entrance  to  the 
harbimr,  but  recommended  that  the  width  should  be  re- 
duced from  .5.50  to  4.50  feet,  and  provided  in  their  estim- 
ate for  the  cost  of  doinsr  so. 

(  To  be  continued^) 
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SEWERAGE  SCHEME  FOR  KARACHI  CITY    AND 

ITS  SUBURBS. 

By  J.  Strachan,  M.  Inst.  C.E.,  Mcnicipal  Engineer. 

(Continued  frcrni  page  ^6.) 

III. 

11.  The  third  objection  taken  in  Enfjland  to  sewage 
&rms  should  have  little  force  in  Karachi.  In  England 
crops  raised  bv  sewi^e  irrigation  have  to  compete  with 
those  irrigated  by  the  ordinary  nunfall  and  must  naturally, 
unless  of  a  very  superior  quality,  be  sold  at  a  loss.  In 
Karachi,  however,  where  rain  so  seldom  falls  and  where,  in 
consenuencc,  all  crops  are  irrigated  by  artificial  means, 
there  is  every  reason  to  suppose  that  a  sewage  farm  would 
be  a  commercial  success. 

Now  comes  the  very  natural  question,  would  the 
application  of  town  sewage  to  land  be  likely  to  cause 
nuisance  or  be  attended  with  cianjierous  consequences  ? 
On  this  point  I  have  already  qtioted  the  opinion  of  the 
Municipal  Commissioners  of  the  city  of  Paris,  and  of  the 
Drainage  Commissioners  of  France,  I  could  also  give 
various  examples,  Croydon  for  instance,  where  the  sewage 
farm  is  not  only  not  a  nuisance,  but  financially  a  success 
as  well,  but  I  will  content  myself  with  merely  quoting 
what  a  Parliamentary  Committee  of  inquiry  reports  as 
the  result  of  evidence  taken,  viz.,  that  sewage  in  the 
state  in  which  it  is  found  at  the  outfall  of  well  ventilated 
sewers,  even  in  the  hottest  weather,  is  very  slightly  offen- 
sive. If  applied  to  the  land  in  this  state,  and  in  such  dress- 
ing as  can  be  easily  absorbed  by  the  earth,  no  fear  of 
nuisance  need  be  felt,  as  the  soil  possesses  the  power  to 
deodorize  and  separate  from  the  liquids,  all  the  manure 
which  they  contain  provided  that  too  large  a  quan- 
tity be  not  applied.  Next  to  sanitary  considerations 
oomes.  in  England,  the  commercial  value  of  the  sewage. 
I  do  not,  however,  propose  in  this  report  to  take  up 
the  question,  as  I  am  not  in  a  position  to  say  much  on 
the  subject.  But,  judging  from  the  success  of  various 
Market  Gardens  in  the  neighbourhood  of  Karachi,  I 
believe  that  the  operations  connected  with  it  will  be 
remunerative.  This,  however,  will  bo,  I  presume,  a  second- 
ary question  with  the  Municipal  Commissioners  to  whom 
a  small  gain  or  a  small  loss  will  be  a  matter  of  little  con- 
sequence compared  with  the  satisfjictory  disposal  of  the 
sewage.  At  Croydon,  near  London,  the  irrigation  of  land 
with  the  town  sewage  has  been  carried  out  most  success- 
fully. The  method  is  very  simple  and  inexpensive  and 
resembles  the  mode  of  ordinary  well  irrigation  practised 
all  over  India.  The  quantity  of  sewage  water  poured 
on  the  land  at  Croydon  is  18,000  tons  per  acre  per 
annnra ;  at  Rugby,  where  the  sewage  is  stronger,  it  is 
only  0,000  tons.  The  chief  crops  to  which  the  sewage 
is  applicable  are  water  grasses,  cabbages,  &c.  In  com- 
psrisoa  with  the  above  if  400  people  to  an  acre  of  sewage 
iUra  be  the  proportion  adopted  under  this  scheme,  and  20 
gallons  per  head  be  taken  as  the  total  quantity  to  be  dis- 
charged over  1 .50  acres  of  land,  the  total  discharge  will  be 
per  acre  per  annimi  about  13,000  tons. 

.  12.  The  site  of  the  proposed  sewage  farm  is  not  shewn 
oo  the  accompanying  plan  but  it  is  about  3  miles  to  the 
north  of  Trinity  Church,  a  distance  sufficiently  great  to 
render  its  location  there  unobjectionable.  It  will,  how- 
ever, be  advisable  that  the  propo.sal  be  freely  ventilated 
and  discussed,  both  by  the  Municipal  Commissioners  and 
the  general  public,  and  also  that  the  Military  and  Medical 
authorities  be  asked  for  their  opinion  in  the  matter. 
The  proposal  will  also  have  to  be  sent  to  the  Sanitary 
Commissioner  with  the  Bombay  Government,  whose 
opinion,  as  he  knows  Karachi  intimately,  will  be  of  no 
small  value  in  the  settlement  of  the  question. 

1.3.  The  only  party  who  may  object  to  the  scheme  as 
now  proposed  is  the  Walli  Shere  Alii,  who.sc  country  re- 
sidencfj  is  about  1,000  yards  to  leeward  of  the  site  of  the 
farm.  If  it  be  acknowledged  that  the  scheme  now  pro- 
pose<l  is  the  only  one  practicable  under  the  circumstances, 
as  I  b<-li<-ve  it  is,  steps  will  be  taken  no  doubt  to  secure, 
if  not  his  active  co-operation,  his  passive  acquiescence  in  it. 


li.  Taking  it  for  granted,  then,  that  1;he  system  of 
sewerage  to  be  applied  to  Karachi  is  the  water-earriane  sys- 
tem, iKlmitting  into  the  sewers  foical  matter  from  closets 
as  well  as  the  house  sullage  and  bath-room^  water,  and' 
that  the  sewage  is  to  be  applied  to  the  land  at  the  site 
indicated,  it  remains  for  me  now  to  give  a  short  descrip- 
tion of  the  works  which  are  included  in  the  sobetne  now- 
proposed. 

15.  As  already  stated  the  city  of  Karachi  is  practi- 
cally without  sewers  of  any  kind.  In  1884-85  several 
thousand  feet  of  glazed  earthenware  pipes  were  laicf 
down  for  the  purpose  of  carrying  off  the  waste  water 
from  a  few  of  the  cisterns  at  the  stand-pipes  in  the  native 
Town,  but  no  house  connections  were  made ;  at  the 
time  these  pipes  were  laid  down,  the  probability  of 
their  forming  part  of  the  entire  sewerage  scheme  in  the 
future  was  not  lost  sight  of,  and  consequently,  with  the 
exception  of  the  12-iuch  pipe  which  at  present  acts 
as  the  outfall  sewer  and  discharges  itself  into  the 
Lukhmeedass  drain,  under  the  railway  bridge,  and  a  few 
smaller  pipes  in  the  town,  those  will  remain  undisturbed. 

16.  In  dealing  with  the  sewerage  of  Karachi  that 
portion  of  the  town  which  includes  old  Town  Quarter, 
Napier,  Jail,  Bunder,  Market  Quarters,  is  the  raosfi 
important  and  will  retjuire  special  care  and  attention  in 
consequence  of  the  narrowness  of  its  streets  and  lanes 
and  the  crowded  state  of  its  houses.  Muchi  Miani  is  not 
included  in  the  present  scheme  as  its  general  level  is 
too  low  to  admit  of  this  being  done,  there  will  be  nO' 
difficulty,  however,  in  including  the  sewers  of  Muchi 
Miani  in  the  general  scheme  when  its  level  has  been 
raised  several  feet.  The  hamlets  on  the  trans-Lyari 
district  are  also  not  included  in  the  present  scheme. 
Clifton  and  Ghizree  are  likewise  excluded.  Beside  the 
various  quarters  of  the  old  Town,  the  scheme  embraces 
the  sewerage  of  Sudder  Bazar,  Civil  lines,  and  the  Mili- 
tary lines.  It  would  be  a  great  error  in  my  opinion  to 
exempt  the  Military  lines  and  I  would  recommend  that 
negotiations  be  opened  up  with  Government,  relative 
to  this  point  and  to  the  share  of  the  cost  which  they 
should  be  called  on  to  bear  in  reference  to  it.  The 
area  affected  by  the  proposed  works  will  therefore 
be  comprised  within  the  following  boundaries: — 

From  the  Custom  House  to  the  Clifton  crossing  and 
thence  to  the  Cantonment  Station  crossing,  including  the 
bungalows  in  Frere  Town. 

From  the  Cantonment  Station  crossing,  along  the  back 
of  the  Napier  and  Native  Infantry  Barracks  to  Soldiers 
Bazar  ;  thence  to  a  point  on  the  river  bank  opposite  Dhobee 
Ghat  along  the  banks  of  the  river  to  Paria  Street ;  thence 
along  Paria  Street  and  Muchi  Miani  Road  to  the  Custom 
House.     This  area  measures  over  2,900  acres. 

17.  The  new  sewers  to  be  laid  in  the  street  of  the 
Town  and  Camp  will  be  glazed  earthenware  pipes  varying 
in  diameter  from  3  to  12  inches  according  to  the  duty  re- 
quired of  them.  From  the  experience  already  gained  it 
is  evident  that  pipes  larger  than  those  generally  lai  i  in 
towns  will  have  to  be  used  here,  as  it  is  the  custom  to- 
wash  into  the  drains  much  solid  matter  that  should  other- 
wise find  its  place  in  the  dust  bin. 

18.  For  the  Town,  two  intercepting  sewers  will  be  pro- 
vided. The  cross  drains  will  fall  from  the  centre  of  the. 
Town  on  each  side  towards  the  intercepting  sewers.  The 
intercepting  sewer  on  the  North  of  the  Town  will 
start  with  a  9-inch  pipe  from  opposite  the  Lyari 
slaughter  yard  and  pass  the  North  end  of  Ledbetter 
Road,  along  Runchore  Pooree  Road  nnd  Mission  Road, 
and  will  discharge  by  a  15-inch  sewer  into  the  South 
intercepting  sewer  at  the  junction  of  Bunder  and  Mission 
Roads  with  a  fall  of  3  feet  per  mile.  The  South  intercept- 
ing sewer  will  start  with  a  12-inch  pipe  from  a  point  oppo- 
site the  Luckmeedass  drain  and  will  be  24  inches  diame- 
ter at  its  junction  with  the  North  sewer  at  the  end  of 
Mission  Road,  and  will  be  built  of  rubble  masonry  lined 
with  cement.  From  this  point  of  junction  with  tiie  North 
intercepting  sewer  the  South  intercepting  sewer  will  run 
along  the  Bunder  Road  and  will  be  27  inches  in   diameter. 
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also  of  masonry  with  a  fall  of  3  feet  per  mile  and  continue 
of  this  diameter  till  it  meets  the  main  sewer  from  Camp 
at  Government  Garden  Road.  The  depth  of  excavation  at 
this  point  will  be  about  26  feet. 

19.  The  intercepting  sewer  from  Civil  lines  will  be 
laid  along  the  whole  length  of  Victoria  Street,  commenc- 
ing with  a  pipe  9  inches  in  diameter  and  ending  at  the 
junction  of  Bunder  and  Government  Garden  Roads  with  a 
pipe  18  inches  diameter.  The  gradient  here  is  6  feet  per 
mile.  The  junction  of  the  Camp  intercepting  sewer  with 
the  Town  intercepting  sewer  will  be  in  a  tumbling  bay  25 
feet  deep  from  surface  of  ground.  A  detailed  description 
of  the  various  pipes  and  the  mode  of  laying  them  will  be 
given  later  on  in  this  report. 

20.  From  the  point  of  junction  of  the  two  main  sewers 
from  Town  and  Camp  the  outfall  sewer  will  be  built  of 
rubble  masonry  and  lined  with  cement,  its  dimensions 
■will  be  2  feet  6  inches  in  width  by  4  feet  in  height,  with 
a  gradient  of  .3  feet  per  mile,  and  will  be  built  in  a  cutting 
averaging  28  feet  in  depth.  The  line  to  be  followed  from 
the  junction  at  Government  Garden  Road  mil  be  past  the 
Belooch  Hospital,  along  the  Government  Garden  Road  and 
across  the  maidan  to  the  corner  of  the  lane  leading  to  the 
House  of  H.  H.  Aga  Alii  Shah  and  along  the  lane  to  its 
junction  with  Lawrence  Road.  For  the  last  3,000  feet  of 
this  length,  the  culvert  will  have  to  be  so  enlarged  as  to 
form  a  reservoir  sufficient  to  contain  the  night  flow  of 
sewage,  as  the  pumps  will  only  be  worked  during  the  day. 
A  sectional  area  of  3  feet  by  4  feet  will,  I  think,  be  enough. 
This  portion  of  the  sewer  vn\\  require  to  be  speci.illy 
provided  with  valves  to  prevent  back  flow  and  ventilation 
shafts  for  the  escape  of  any  sewer  gas  that  may  accumu- 
late. At  the  end  of  the  reservoir  portion  of  the  sewer,  it 
will  be  necessary,  on  account  of  the  depth  of  the  excava- 
tion (31  feet)  and  the  height  of  the  subsoil  water,  to  fix 
this  as  the  site  of  the  pumping  station,  where  the  sewage 
will  be  lifted  to  a  height  of  16  feet,  and  forced  through  a 
rising  main  on  to  the  sewage  farm,  a  height  of  39  feet  for 
a  length  of  7,800  feet.  From  this  point  the  rising  main 
will  run  in  a  straight  line  across  the  Lyari  river  to  the 
sewage  farm  and  will  consist  of  a  30-inch  cast-iron  flanged 
pipe  1  inch  thick.  As  the  level  of  the  starting  point  of 
the  sewer  at  old  Town  is  53"29  and  that  of  discharge  at 
the  lower  invert  64"79  the  total  amount  of  fall  in  the 
sewers  is  11-50  feet. 

{To  he  continued.) 


BUILDING  CONSTRUCTION  IN  ASSAM. 

In  Upper  Assam  bungalows  supported  on  posts,  wall- 
ed with  Ekra  tati.es,  and  roofed  with  grass,  are  called 
permanent  buildings.  Only  lately  brick  work  has  been 
introduced  for  pillars  or  walls,  and  corrugated  iron  sheets 
for  roof  materials,  and  this  in  case  of  Government  build- 
ings or  other  private  structures  of  extra  superior  strength 
and  durability.  But  brick  walling,  brick  arching,  and 
terrace  roofing  have  not  had  their  recommendation  in 
this  part  of  the  country.  This  is  owing  partly  to  the 
want  of  skilled  manufacture  of  bricks  and  flat  tiles  and 
partly  to  the  natural  dread  of  the  inhabitants  of  con- 
stant earthquakes,  that  have  been  observed  to  have  crack- 
ed many  a  fine  arch  and  shattered  many  a  sound,  wall. 
The  Nahor  post  with  sufficient  lead  under  ground, 
when  well-joisted  and  strutted  with  the  wall  and 
roof,  has  been  found  the  safest  and  strongest  sup- 
port for  a  building  of  this  description.  The  earth- 
quake may  shake  the  structure,  but  no  danger  is 
apprehended  from  a  crack  or  a  tumbling-down  of  any 
portion  of  the  building.  Then  comes  the  question  of 
roof  Of  course,  with  posts  for  support  a  flat  terrace  roof 
or  any  other  kind  of  roof  of  heavy  materials,  such  as 
bricks,  tiles  or  stones,  cannot  be  thought  of ;  and  even 
when  the  walls  are  made  of  bricks  or  the  posts  have  given 
place  to  the  more  imperishable  pucca  pillars,  the  want  of 
suitable  mat':rials  for  the  flat  roof,  and  above  all,  the 
dread  of  earthquake,  have  made  the  "  Pent"  roof  unavoid- 
able in  Upper  Assam.    Timber  structure,  bamboo  framing, 


over  that  a  stretch  of  bamboo  mats  (locally  called  dhar- 
ree)  and  a  coat  of  grass  six  to  nine  inches  thick,  are  all 
that  compose  the  most  permanent  roof  ordinarily.  Teak 
shingles  from  Moulmein  were  tried  in  some  grand  Go- 
vernment buildings,  but  they  ill-suited  the  climate  of 
the  Province.  The  pouring  rains,  and  the  almost  scath- 
ing sun  alternately  work  at  them  in  such  a  way,  as  to 
warp  them,  crack  them,  and  rot  them  in  no  time.  Ex- 
perience has  shewn  that  as  soon  as  the  shingled-roof  has 
seen,  say,  half  a  dozen  monsoons  of  Upper  Assam,  no 
amount  of  patching  or  canvassing,  caulking  or  tarring, 
will  help  to  keep  it  water-tight.  Besides,  the  item  of 
expense  alone  is  sufficient  to  prevent  any  large  use  of 
this  material  here.  When,  therefore,  fliat  terrace,  or  any 
other  brick  or  stone  roof,  is  out  of  the  question,  grass 
thatching  does  not  do,  and  shinyle  fails,  corrugated  iron 
sheet  is  the  only  roof  material  that  should  have  the 
greatest  recommendation  with  the  Engineers  of  this 
Province. 

Unlike  those  of  other  parts  of  India,  the  cities  of  Up- 
per Assam  present  to  the  eye  a  very  peculiarly  mono- 
tonous view  of  long  lines  of  Sheffield  ridgings  and  vast 
expanses  of  B.  W.  G.  corruijations.  The  major  part  of 
the  population  of  the  country  still  live  in  the  most 
wretchedly  built  huts,  not  even  worth  mentioning.  The 
minority  having  acquired  a  more  refined  taste  have  only 
lately  commenced  to  build  bungalows  for  dwelling-houses  ; 
and  they  occasionally  use  corrugated  iron  for  the  roof 
material.  But  in  the  cities  and  towns,  where  only  it  is 
natural  that  there  should  be  permanent  buildings  in 
blocks  and  masses,  that  such  a  profuse  and  almost  pro- 
miscuous use  of  corrugated  roof  is  seen.  These  roofs, 
however,  though  infinitely  superior  here  to  all  others 
mentioned  before,  and  though  perfectly  water-tight  and 
tidy,  have  often  too  much  affection  for  the  effects  of 
weather.  In  winter  they  are  icy  cold,  in  the  hot  season 
they  are  quite  unbearable.  In  the  mid-summer  day, 
when  the  tropical  sun  darts  its  perpendicular  rays  over 
the  vast  iron  roofs  of  an  Assam  town,  when  the  areas  of 
such  roofs  generally  measure  more  than  the  extent  of 
its  roads  and  alleys,  the  landscape  presents  the  appear- 
ance of  a  mass  of  blazing  reflections  and  the  town  itself 
seems  to  be  little  less  than  a  burning  furnace. 

To  mitigate  the  heat  of  corrugated  roofs  many  in- 
genius  designs  have  been  made,  and  sometimes  an  inside 
ceiling  of  planks  or  mats  and  sometimes  a  coat  of  grass 
thatching  on  top  of  roof  have  been  provided,  but  ever 
without  complete  success.  The  Engineering  world 
of  the  present  age  seems  to  be  pretty  busy  with  the  in- 
ventions of  paper  rails  or  straw  beams,  and  it  may  not 
be  out  of  place  here  to  record  our  expectations  soon  to 
find  corrugated  paper  as  a  fitting  substitute  for  corrugat- 
ed iron  sheets.  In  a  province  like  Assam  such  an  inven- 
tion will  be  of  incalculable  advantage.  Those  experts  of 
Europe  and  America,  whose  skill  and  ingenuity  have  made 
paper  equal  and  almost  superior  to  iron  or  steel  as  regards 
its  strength  and  imperishableness,  and  have  rendered  it 
fireproof  and  waterproof,  so  much  so  as  to  be  safely 
used  in  engines  and  chimneys,  in  railway  wheels  and 
hulls  of  ships,  will  not,  it  is  presumed,  find  it  difficult  to 
shape  and  to  qualify  it  for  the  purpose  of  roof  covering 
in  place  of  corrugated  iron  sheets.  The  ordinary  samples 
of  paper  wares,  boxes  and  plates,  appear  to  be  quite  im- 
pervious to  rain  or  the  sun  and  as  hard  and  durable  as 
iron,  tin  or  timber ;  and  that  with  better  devices  and 
greater  skill,  it  will  not  prove  equal  to  our  demand  it  is 
impossible  to  believe.  Let  the  proprietors  of  our  In- 
dian paper  mills  devote  a  little  of  their  attention  to  this 
particular,  and  we  are  sure  to  find  wonderfully  good  pa- 
per made  articles  to  occupy  the  place  of  wooden  plank.s 
or  iron  sheets.  Paper  will  be  lighter  than  both  wood  or 
iron,  more  ea-sily  workable,  cheaper  in  value  and  infinite- 
ly more  decent  in  appearance  ;  and  its  disaffection  for  the 
influences  of  the  weather  will  be  its  strongest  recommen- 
dation in  opposition  to  its  sister  materials. 

Hari  Nath  Chakravarti. 
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NOTES    FROM  HOME. 

(From  our  own  Correspondent.) 
Mr.  Hujiphrkys  read  a  paper  on  '•  Gloss  Mortality  Statis- 
tics "  Ivfore  the  Royal  Statistical  Society  at  their  last  ordinary 
meeting.  The  first  part  of  the  paper  described  the  existing 
life  tables,  which  throw  light  upon  the  varying  rates  of  mor- 
tality in  various  social  classes.  It  is  almost  impossible  to 
condense  the  ttgures  that  are  herein  dealt  with,  but  it  may  be 
summed  ur>  in  saying  that  the  effect  of  class  influence  upon 
the  mortality  statistics  in  each  of  the  age  periods  is  most 
striking.  The  author  closed  his  paper  with  an  appeal  to 
medical  officers  of  health  and  others  for  further  investigation 
in  the  direction  of  Dr.  Grimshaw's  statistics  and  urged  a 
stronger  faith  in  the  possibility  of  controlling  the  present  wide 
ranwe'between  the  death-rate  of   the  upper   and   the    working 

The  second  rolume  of  the  proceedings  of  the  Institution  of 
Civil  Engineers  (Vol.  88)  for  the  current  session,  has  just  been 
issued.  '^It  embraces,  besides  the  three  papers  read  at  the 
meetings,  nine  other  selected  papers  on  various  subjects,  to- 
•rether  with  the  usual  valuable  contingent  of  abstracts  of 
papers  in  foreign  transactions.  In  the  obituary  notices  in 
this  volume  we  tind  the  name  and  record  of  Rear-Admiral 
Bedford  Pinet  who  died  last  October. 

Durinc  the  past  few  weeks  workmen  have  been  actively 
engaged  "commencing  the  construction  of  the  central  station 
of  "'the  Birmingham  Compressed  Air  Company,  and  in  the 
course  of  the  next  two  or  three  months  operations  will  have 
80  far  advanced  as  to  supply  customers  with  this  latest  mo- 
tive power  to  the  extent  at  first  of  6,000  indicated  horse- 
power.    The  development  of  the  scheme  will  be  watched  with 

great  interest.  ,    c.     •,. 

The  Richmond  Urban  and  the  Richmond  Rural  banitary 
authorities  have  applied  for  a  Provisional  Order  to  form 
their  two  districts  into  a  united  district  under  the  Public 
Health  Act  for  sewerage  purposes.  It  is  proposed  that  the 
joint  Board  constitute.)  from  these  combined  districts  shall 
have  powers  similar  to  those  that  were  exercised  by  the  now 
defunct  Lower  Thames  Valley  Sewerage  Board.  In  the 
present  case  Mr.  Mellish's  scheme  to  cost  about  £100,000 
has  been  accepted  and  has  received  the  sanction  of  the  Local 
Government  Board. 

For  the  contest  in  coupling  waggons,  which  lately  took 
place  at  the  Forth  Goods  Station,  Newcastle,  and  which 
I  previously  referred  to,  nineteen  waggons  were  placed  in  a 
row  with  their  couplings  unattached.  The  time  occupied  by 
the  winner  in  coupling  and  uncoupling  these  nineteen 
waggons  being  1  minute  and  26  seconds.  The  work  was  done 
with  the  coupling  poie,  which  is  an  ash-pole  6  feet  9  inches 
long,  as  previously  described. 

Attention  is  now  called  to  the  present  low  price  of  copper  ; 
to  i>oint  to  the  advantages  that  that  metal  possesses  as  a  roof- 
ing material  over  zinc  or  lead.  The  Buildwj  News  states 
that  16oz.  sheet  copper  can  now  be  supplied  and  laid  at  from 
1».  M.  to  1».  6rf.  per  foot  super. 

At  the  last  meeting  of  the  Institution  of  Civil  Engineers 
four  papers  were  read  on  the  subject  of  obtaining  water-sup- 
ply from  wells,  namely  ;  "  Chalk-springs  in  the  London  Basin, 
by  J.  W.  Grover  ;  Borings  in  the  Chalk  at  Bushey,  Herts, 
by  W.  Fox  ;  On  a  Borehole  in  Leicestershire,  by  T.  S.  Stooke  ; 
and  The  Wells  and  Borings  of  the  Southampton  Water  Works, 
by  William  Matthews.  The  latter  paper  included  a  short 
account  of  the  deep  well  on  Southampton  Common,  bored 
between  18.38  to  1851  to  a  depth  of  1,317  feet,  when  it 
onlv  yielded  130,000  gallons  per  day. 

These  papers  will  be  discussed  at  the  next  meeting,  and 
very  valuable  information  bearing  upon  the  largo  and  rapidly 
increasing  water-supply  required  for  London  is  likely  to  fol- 
low the  reading  of  these  important  papers. 


MINING  IN  GREAT  BRITAIN. 
(From  our  own  Correspondent. ) 

The  Royal  Jubilee  Exhibition  of  Newcastle-upon-Tyne 
originated  by  the  North  of  England  Institute  of  Mining 
Engineers  will  be  opened  on  11th  May  1887.  The  develop- 
ment of  our  mining  industries  will  be  well  represented  by 
the  collieries  and  engineering  firms  of  the  district. 

A  model  coal  mine  will  Ije  provided  for  the  instruction  of 
those  visitors  who  do  not  care  to  risk  a  descent  into  the 
V>owel«  of  the  earth.  The  arrangement  of  the  galleries  will 
convey  a  correct  idea  of  the    modes   of   mining  by   the   bord 


and  pillar,  long  wall  and  other  systems ;  and  ventilation 
will  bo  produced  by  means  of  a  fan.  The  illusion  will  be 
perfected  liy  the  sides  of  the  galleries  being  built 
with  coal  and  stone.  It  will  bo  lighted  by  fixed  electric 
lamps. 

Tho  question  of  haulage  will  be  illustrated  by  an  exhibit 
showing  most  of  the  important  systems  of  endless  rope  and 
chain  haulage.  The  motor  power  will  be  supplied  by  the 
force  of  steam,  compressed  air,  and  electricity.  A  very  com- 
pact form  of  mine  locomotive,  driven  by  compressed  nir,  will 
be  exhibited  by  the  patentees,  Messrs.  Lishman  and  Young. 
Alt'i^'ether  the  exhibits  of  mining,  metallurgical,  and  other 
appliances  enable  one  to  see  that  nothing  has  been  omitted 
in  order   to  ensure  success. 

The  mine  explosions  on  the  Continent  have  again  induced 
belief  that  they  are  tho  the  consequence  of  the  earthquakes. 
If  issues  of  gases  in  mines  are  promoted  by  seismic  disturban- 
ces of  the  earth's  crust,  it  appears  that  observations  of  seismo- 
graphs, placed  in  coal  mines,  would  shew  any  increase  of 
seismic  activity,  and  would  furnish  warnings  of  the  probable 
issues  of  gas.  It  may  be  that  some  time  would  necessarily  elapse 
before  the  connection  between  seismic  motions  and  issues  of 
gas  was  satisfactorily  established.  But  the  rapidity  with 
which  discoveries  have  been  made  with  regard  to  the  motions 
of  the  atmosphere,  lead  us  to  believe  that  the  supposed  con- 
nection would  furnish  valuable  results  after  a  few  years' 
observations. 

Observations  in  Japan  support  the  view  that  earth  tremors 
are  connected  with  barometric  variations,  or,  in  other  words, 
earth  waves  are  produced  by  air  waves.  These  earth  waves 
may  consequently  be  used,  as  they  travel  more  rapidly  than 
air  waves,  to  foretell  variations  of  the  barometer. 

It  has  been  often  argued  that  there  was  a  necessary  connec- 
tion between  the  pressure  of  tho  atmosphere  and  the  issues 
of  gas  in  mines.  It  would  consequently  appear  that  tho  true 
correlation  exists  not  between  the  barometric  height  and  the 
issue  of  gas,  but  between  issues  of  gas  and  the  seismic  motions 
which  precede  changes  of  the  pressure  of  tho  atmosphere. 

A  cargo  of  Kentucky  cannel  coal  (1,700  tons)  was  shipped 
at  New  Orleans  for  Liverpool  recently,  where  its  quality  en- 
sured a  sale  at  about  (ib"  per  ton.  This  cargo  may  be  said  to 
form  an  important  item  in  the  history  of  coal  mining  in 
Great  Britain. 

A  boring  at  Dover,  which  has  now  reached  a  depth  of 
500  feet,  is  being  prosecuted  with  the  view  of  ascertaining 
whether  the  strata  are  conformal>le  with  those  upon  the 
French  coast.  The  discovery  of  coal  is  another  object  of  the 
boring,   but  none  has  yet  been  found. 

A  new  form  of  coal  screen  has  been  invented  by  J.  Karlick, 
of  Bochum,  in  Germany.  It  consists  of  a  pyramidal  frame- 
work suspended  by  a  ball  and  socket  joint.  The  screen 
consists  of  two  superimposed  perforated  plates  with  aper- 
tures of  ^  and  Jth  inch  respectively,  which  sort  the  coals 
into  three  sizes.  The  vibration  of  the  screen  is  effected  by 
an  eccentric  at  the  bottom.  With  120  strokes  per  minute, 
it  screens  250  tons  of  coal  per  8  hours  or  30  tons  per  hour. 

Poetsch's  method  of  sinking  shafts  through  quicksands,  by 
freezing,  continues  to  afibrd  successful  results  upon  the 
Continent.  A  shaft  was  sunk  in  Prussia  by  this  method  for 
a   depth  of    90  feet  in  7^  months,  at  a  cost  of  £2,500. 

A  large  Dumping  engine  has  been  erected  at  Bradley, 
near  Bilston,  by  the  South  Staffordshire  Mine  Drainage 
Commissioners.  The  engine  works  two  27-inch  plungers  with 
10  feet  stroke,  delivering  496  gallons  of  water  per  stroke 
from  a  depth  of  380  feet.  When  running  7  strokes  per  minute 
this  is   equal  to   5  millions  gallons  of  water  per  21  hours. 


^hc  gazettes. 


PUBLIC  WORKS  DEPARTMENT. 

Burma,  May  14, 1887. 

Mr.  J.  C.  Wyatt,  Executive  Engineer,  4th  grade,  is  granted 
an  extension  of  one  <lay  to  tfie  privilege  leave  granted  him  in 
JSurma  Ouzette  Notitication,  dated  the  14th  March  1887.  Mr. 
Wyatt  reported  liis  return  to  duty  on  the  afternoon  of  the  6th 
instant  and  is  posted  temporarily  to  the  Pegu  Diviaion. 

With  reference  to  Burmi  Gazette  Notification,  dated  the  8th 
October  1886,  the  Thayetmyo  Suli-Division  of  the  Thanawaddy 
Division,  will  be  re-constituted  an  independent  Public  Works  Divi- 
sion, with  effect  from  the  1st  June  1887,  and  placed  in  executive 
charge  of  Mr.  .T.  0.  Wyatt,  Executive  Engineer,  4th  grade. 

Mr.  G.  Deuchars,  Assistant  Engineer,  1st  grade,  Burma  State 
Railway  (Toungoo-Mandalay  Extension),  has  passed  the  Lower 
Standard  examinatiuu  in  the  Hindustani  language. 
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Madras,  May  17, 1887. 

TliefoUowins  transfers  are  ordered  : — • 

Mr.  C.  H.  T.  Norfor,  Executive  Engineer,  3rd  grade,  from 
!No.  III.  Party,  Tank  Maintenance  Scheme,  Kurnool  Division, 
to  the  IV.  Circle,  Coirabatore  Division,  for  charge  of  No.  TV.  Party, 
Tank  Maintenance  Scheme.     To  join  on  return  from  furlough. 

Rai  Bahadur  S.  Subharaya  Chariyar,  b.c.b.,  Executive  En- 
gineer, 4th  trrade,  from  No.  IV.  Party,  Tank  Maintenance 
Scheme,  Doimhatore  Division,  to  the  III.  Circle,  Kurnool  Division, 
for  charge  of  No.  III.  Party,  Tank  Maintenance  Scheme.  To  join 
at  the  public  expense  on  relief  by  C.iptain  O.  V.  Boddy,  e.b. 

Punjab,  M3y  19,  1887. 

Mr.  T.  R.  J.  Ward,  Assistant   Engineer,  1st  grade,  5th  Division, 
Sirhind  Canal,  is  allowed  6  months'  leave  without  allowance. 
Bombay,  May  19,  1887. 

Captain  W.  J.  Lister,  b.e.,  is  appointed  to  act  as  Executive  En- 
gineer, Aden,  during  the  absence  of  Lieutenant-Colonel  J.  D, 
Cruickshank,  r.e.,  on  privilege  leave,  vice  Captain  W.  W.  Robin- 
son, R.E.,  recalled  to  Bombay  for  special  duty. 

S.  E.  the  Governer  in  Council  is  pleased  to  make  the  following 
appointments  : — 

Mr.  J.  H.  E.  Hart,  Chief  Engineer,  2nd  cla.ss,  to  act  as  Super- 
intending Engineer,  Central  Division,  in  addition  to  his  duties 
as  Chief  Engineer  for  Irrigation,  pending  further  orders. 

Colonel  A.  T.  Mander,  r.e.,  to  act  as  Superintending  Engineer, 
Northern  Division,  vice  Colonel  W.  M.  Ducat,  r.e.,  as  a  temporary 
measure. 

Mr.  T.  D.  Little,  M.  Inst,  c.e.,  on  return  from  furlough,  is 
appointed  Executive  Engineer,  Khandesh. 

Mr.  W.  E.  Pedley,  Assistant  Engineer,  1st  grade,  is  appointed 
to  act  as  Executive  Engineer,  Eastern  Nara  Canals,  during  the 
absence  of  Mr.  J.  A.  Cogblan,  on  privilege  leave. 

N.-W.  P.  and  Oudh,  May  21,  1887. 

Irrigntion  Branch. 

Babu  Bidhu  Bhnsan  Biswas,  Assistant  Engineer,  Ist  grade,  is, 
on  return  from  furlough,  posted  to  the  2nd  Circle,  Irrigation  Works. 

Mr.   M.  Nethersole,  Executive  Engineer,  4th  grade,    temporary 
rank.  Traffic  Manager,  Gantres  Canal,  is  temporarily  attached  to  the 
Meerut  Division,  Ganges  Canal,  in  addition  to  his  other  duties. 
India,  May  21, 1887. 

Mr.  A.  B.  Sampson,  B.A.,  Under-Secretary  to  the  Government 
of  India,  Public  Works  Department,  is  permitted  to  retire  from 
the  service  of  Government,  with  effect  from  the '14th  May  1887. 

With  reference  to  Public  Works  Department  Notification,  dated 
17th  May  1887,  Mr.  G.  H.  D.  Walker,  b.a..  Examiner,  4th  class, 
Ist  grade,  Officiating  Under-Secretary  to  the  Government  of 
India,  Public  Works  Department,  is  confirmed  in  that  appoint- 
ment, with  effect  from  the  14th  May  1887. 

The  Governor-General  in  Council  is  pleased  to  order  the  aboli- 
tion of  the  office  of  Consulting  Engineer  to  the  Government  of 
India  for  Guaranteed  Railways,  Lahore,  and  the  constitution  of 
an  Office  designated  Consulting  Engineer  to  the  Government  of 
India  for  Railways,  Central  Division. 

The  Government  control  of  the  Bengal-Nagpore  Railway  will 
be  exercised  through  the  Consulting  Engineer  to  the  Govern- 
ment of  India  for  Railways,  Central  Division. 

In  supersession  of  Public  Works  Department  Notification, 
dated  the  20th  October  1885,  which  is  hereby  cancelled,  th« 
Government  control  of  the  Indian  Midland  Railway  will  be  exer- 
cised through  the  Consulting  Engineer  to  the  Government  of 
India  for  Railways,  Central  Division. 

The  Governor-General  in  Council  is  pleased  to  invest  the 
Director  of  the  Nortli-Western  Railway  with  the  powers  of  a 
Consulting  Engineer  for  Railways  in  respect  to  the  Railways 
comprising  the  North- Western  Railway  System. 


With  reference  to  Notification  of  this  date,  the  Governor-General 
in  Council  is  pleased  to  appoint  the  Director  of  the  North- 
western Railway  to  be  an  Inspecting  Officer  under  Section  5A  of 
Act  IV.  of  1879,  as  amended  by  Act  IV.  of  1883,  in  respect  to  the 
Railway.s  comprising  the  North-Western  Railway  System. 

The  services  of  Captain  R.  Gardiner,  r.e.,  Ist  class,  3rd  graide, 
Superior  Revenue  Establishment  of  State  Railways,  are  placed  at 
the  disposal  of  the  Government  of  Bombay  for  employment  as 
Manager  and  Engineer-in-Chief  of  the  Bhavnaijar-Gondal  Railway 

Mr.  J.  Ramsay,  Executive  Engineer,  1st  grade.  State  Railways, 
and  Engineer-in-Chief,  Sind-Sagar  State  Railway,  is  appointed  to 
officiate  as  Under-Secretary  to  the  Government  of  India,  Public 
Works  Department,  Railway  Branch,  vie« Captain  R.  Gardiner,  r.e. 

The  Governor-General  in  Council  is  pleased  to  order  the  follow- 
ing appointment  : — 

Colonel  W.  A.  .L  Wallace,  r  e  ,  Officiating  Consulting  Engineer 
to  the  Government  of  India  for  Guaranteed  Railw.ays,  Lahore,  to 
be  Director  of  the  North-Western  Railway,  vice  Lieutenant- 
Colonel  L.  Conway-Gordon,  c  i.e..  r.e. 

Pandit  Matadin  Sukul,  Apprentice  Engineer,  Assam,  is  pro- 
moted to  Assistant  Engineer,  3rd  grade,  with  eflfect  from  the  14th 
May  1887. 

Mr.  W.  S.  Haig,  sub.  pro  tern..  Executive  Engineer,  4th  grade, 
is  temporarily  transferred  to  the  Accounts  Branch,  in  the  tem- 
porary rank  of  Deputy  Examiner,  Ist  grade,  and  is  posted  to  the 
Office  of  the  Examiner  of  Accounts,  North-Western  Railway. 

Major  F.  V.  Corbett,  r.e.,  Superintending  Engineer,  3rd  class, 
temporary  rank,  North-Western  Provinces  and  Oudh,  reverted  to 
his  substantive  rank  of  Executive  Engineer,  1st  grade,  with 
effect  from  the  afternoon  of  the  6th  January  1887. 

Major  W.  Shepherd,  RE.,  Superintending  Engineer,  3rd  class, 
temporary  rank.  State  Railways,  is  appointed  Consulting  Engineer 
to  the  Government  of  India  for  Railways,  Central  Division,  vice 
Colonel  W.  A.  J.  Wallace,  re. 

Direetor-Oeneral  of  Railways. 

Mr.  H.  Proves,  Executive  Engineer,  2nd  grade,  is,  on  return 
from  three  months'  privilege  leave,  posted  to  the  Tounghoo- 
Mandalay  Extension  of  the  Burma  State  Railway. 

Mr.  S.  DeBrath,  Executive  Engineer,  4th  grade,  temporary 
rank,  is  transferred,  in  the  interests  of  the  public  service,  from  the 
North-Western  Railway  to   the    Kwaja-Amran   Riilway   Survey. 

Central  Provinces,  May  21,  1887. 

With  reference  to  Notification,  dated  the  7th  ultimo,  Mr.  C.  O. 
Leefe,  Executive  Engineer,  surrendered,  and  Captain  J.  C.  Ad- 
dison. R.E.,  assumed,  charge  of  the  Hoshangabad  Division  on  the 
afternoon  of  the  11th  current. 

Assam,  May  21,  1887. 

Furlough  for  six  months  is  granted  to  Mr.  E.  J.  Moore,  Exe- 
cutive Engineer,  1st  grade,  sub.  pro  tern.,  Bengal-Assam  State 
Railway,  with  effect  from  the  date  he  avails  himself  of  the  same. 
Tne  usual  subsidiary  leave  admissible  under  section  64  of  the 
above  Code  is  also  granted,  with  effect  from  17th  May   1887. 

Privilege  leave  for  one  month  is  granted  to  Mr.  G.  W.  Winckler, 
Executive  Engineer,  3rd  grade,  with  effect  from  such  date  as 
he  may  avail  himself  of  the  same. 

Bengal,  May  25,  1887. 
Establishment — Oeneral. 

Mr.  H.  O.  Walling,  Assistant  Engineer,  passed  the  Lower  Stand- 
ard Examination  in  Hindnstani  on   the  3rd  January  1887  and  the 
Departmental  Standard  Examination  on  the  7th  February  1887. 
Establishment — Irrigation. 

Mr.  G.  J.  R.  Leeson,  Executive  Engineer,  is  temporarily  attached 
to  the  office  of  the  Superintending  Engineer,  South-Western  Circle, 
from  the  forenoon  of  the  17th  instant,  vice  Mr.  J.  F.  William- 
son, transferred  to  the  charge  of  the  Nuddea  Rivers  Division. 
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Crook.— At  Calcutta,  on  22nd  May,  Thomas  Crook,  of  Old- 
ham, Manager  of  the  Garden  Reach  Spinning  and  Manufacturing 
Mill,  aged  53. 
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A  WAIL  FROM  MADRAS. 

We  have  before  us  copj'  of  a  memorial  submitted  by 
the  pas.sed  students  of  the  Madras  Civil  Engineering 
College,  to  the  Governor  of  that  Presidency  laying  some 
of  their  grievances  before  him .  for  redress.  We  are  sorry 
to  observe  that  the  type  of  lugubrious  petitions  is  now 
the  order  of  the  day  all  over  the  country,  and  the  slight- 
est provocation  is  sufficient  to  send  out  a  body  of  men, 
who  are  laboring  under  some  disabilities,  real  or  fancied, 
ready  to  give  vent  to  their  sorrow  at  the  foot  of  the 
throne  of  ma  bap. 

We  have,  for  the  benefit  of  the  rising  generation, 
over  and  over  in  our  columns,  advocated  the  cause  of 
self-help,  and  the  strength  it  engenders  in  the  struggle 
for  existence.  The  benefits  are  so  palpable  that  it  is  a 
wonder  to  us  they  should  not  be  accepted  as  an 
axiom.  To  cry  and  wring  one's  hands  in  despair,  is  not 
a  happy  state,  and  is  not  actually  what  is  requir- 
ed in  the  young  men  that  annually  leave  their  Alma 
Mater  to  prepare  for  the  battle  of  life.  To  our  thinking 
it  should,  by  every  mean.s,  be  deprecated.  For  what  pur- 
pose have  we  been  endowed  with  a  free  will  and  force  of 
character,  if  not  to  overcome  difficulties,  which,  at  first 
sight,  appear  insurmountable,  but  which  melt  like  snow 
before  the  rising  sun,  when  met  by  an  invincible  sturdiness 
of  character  that  owns  no  defeat.  Where  would  America 
and  Australia  have  been,  if,  instead  of  putting  their 
shoulders  to  the  wheel,  like  men  resolved  to  do  or  die,  the 
first  emigrants  sat  down  on  the  beach,  and  wept  like 
children,  bewailing  their  hard  fate  at  being  thrown  in  the 
midst  of  an   inhospitable    community  ? 

Those  who  have  watched  the  career  of  this  Journal  will 
have  found  out  that  we  have  ever  set  our  face  against 
injustice  in  any  shape,  irrespective  of  condition  in  life, 
whether  in  high  or  low  places,  whether  the  object  of  it 
has  been  a  Secretary  to  the  Government  of  India,  or  an 
Overseer  in  the  Department,  and  shall  continue  to  follow 
in  this  track  so  long  as  we  have  a  voice  in  the  matter. 
But  when  we  find  that  the  grievance  complained  of 
is  purely  imaginary,  we  hope  it  will  not  be  taken 
amiss  if  we  offer  some  advice  on  the  occasion.  It 
must  be  distinctly  understood  that  the  policy  of  Go- 
vernment, openly  avowed,  is  to  sow  broad-cast  the  seeds 
of  education — -technical  or  otherwi.se — without  binding 
itself  to  provide  employment  for  those  who  avail  them- 
selves of  it. 

This  is  a  fact,  we  regret  to  observe,  completely  lost 
sight  of  in  the  periodical  memorials  to  the  authorities,  and 
in  an  impartial  discussion  of  the  question.  In  the  first 
place  it  would  be  simply  impossible  to  provide  every  one 
of  the  alumni  of  our  Colleges  with  a  post  in  the  public 
service:  secondly,  it  would  hamper  ]irivato  euterpri.se 
and  leave  it  to  suit  itself  as  best  it  may:  and  lastly,  it 
would  be  striking  at  the  root  of  that   invaluable   quality 
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of  self-help,  which  it  is  the  direct  object  of  our  educa- 
tional institutions  to  foster. 

>«ow  let  us  examine  tho  grievances  of  the  students 
of  the  Madras  Civil  Engineering  College,  and  see  how 
far  they  are  justified  in  their  contention.  It  is  said 
the  College  was  established  in  1859,  and  in  1862  a  First 
Department  was  added  with  the  express  object  of  train- 
ing young  men  for  the  post  of  Assistant  Engineers  in  the 
Department  of  Public  Works:  that  one  S.  Subarayair 
Chariar  held  the  first  place  in  the  first  batch  of  students 
that  passed  from  the  College  in  1863';  he  was  not  given 
the  post  of  Assistant  Engineer,  but  only  that  of  Super- 
visor, whereas  four  European  sttidents  who  passed  in  sub- 
setjuent  years  got  the  much  coveted  posts  of  Assistant 
Engineers,  thereby  superseding  Chariar,  who  is  now,  how- 
ever, an  Executive  Engineer,  fourth  grade.  On  the  ad- 
mission of  the  memorialists  themselves,  one  of  the  four 
Europeans  is  dead,  one  is  an  Executive  Engineer,  third 
grade,  and  two  are  not  now  in  the  Department.  What  do 
these  facts  show  ?  That  even  if  the  selections  were  faulty 
the  grievance,  if  any,  has  practically  ceased  to  exist. 

The  memorialists  then  go  on  to  say  that  since  1881, 
the  service  has  been  more  largely  recruited  by  the  passed 
students  of  the  local  Engineering  College.  To  particu- 
larize details,  since  1881  a  large  number  of  young  men 
have  been  taken  on  in  the  Department,  both  as  Assist- 
ant 'Engineers,  Supervisors,  Overseers,  and  Apprentice 
Overseers,  and,  what  is  more  to  our  purpose,  a  good  number 
of  them  were  drafted  into  the  South  Indian  Railways, 
to  the  District  Boards  and  the  Mysore  P.  W.  D.  Could 
anything  be  more  encouraging  than  such  results  ?  Then, 
again,  some  of  them  were  sent  to  Bumiah  and  others  to 
the  Native  States,  which  go  conclusively  to  prove  that  the 
services  of  these  men  are  utilised  to  a  good  extent. 

The  next  contention  is,  that  in  the  Upper  Subordinate 
Grade,  about  seventy-five  per  cent,  of  the  nominees  were 
passeil  military  students,  who,  according  to  the  memorialists 
should  not  have  been  appointed,  as  it  is  "  contrary  to  the 
recommendation  of  the  Public  Works  Commission  and  to 
the  detriment  of  natives  whose  claims  are  in  every  way 
Kuj^rior,  and  who  form  a  very  large  class  compared  with 
the  few  military  students."  We  do  not  know  on  what 
facts  the  recommendation  of  the  Commission  is  based, 
but  of  this  we  feel  confident  that  such  a  large  percentage 
would  never  have  been  employed  unless  the  necessity  for 
it  existed.  We  must  also  enter  our  protest  against  any 
insinuation  as  to  the  superior  claims  of  natives  to  those  of 
military  students. 

Appended  to  the  memorial  is  a  list  of  students  who 
having  failed  to  obtain  their  just  rights,  in  that  have 
been  driven  to  seek  employment  in  other  Presidencies 
and  Native  States,  and  sixteen  of  th&se  are  mentioned 
by  the  memorialists,  who  have  committed  a  grave  error  in 
citing  their  case  as  an  injustice  on  the  part  of  Govern- 
ment in  failing  to  provide  employment  for  the  deserv- 
ing. It  is  a  decided  proof,  if  any  were  wanting,  that  there 
-ire  among  thf:m  independent,  adventurous  spirits  who 
have  broken  through  the  trammels  of  red-tape  and  have 
gone  into  the  world  to  carve  a  name  and  fame  for  them- 
feclves,  independent  of  any  help  from  patrons  and  friends, 


and  such  a  determination   should  be   encouraged    rather 
than  stifled. 

In  regard  to  tho  gratuitous  attack  on  Cooper's  Hill 
College  and  its  ahimni,  Indian  students  would  do 
well  to  bear  in  mind  that  a  professional  education  in 
that  institution  costs  between  £1,000  and  JE1,.500  for 
the  whole  course,  and  that  only  a  fraction  of  the  passed 
students  are  sent  out  to  India,  by  far  the  larger  number 
either  find  employment  at  Home,  or  go  to  other  countries 
in  the  world,  where  their  sphere  of  usefulness  is  extended 
and  where  they  are  not  tied  down  by  service  rules. 


THE  KUMAON  IRON  WORKS. 

A  GOOD  story  will  bear  repetition,  and  the  time  is  op- 
portune when  the  circumstances  connected  with  the 
failure  of  the  Kumaon  Iron  Works  may  once  more  be 
brought  before  the  public.  They  serve  to  point  a  moral, 
although  there  is  wanting  the  sensational  element  to  adorn 
a  tale.  Notwithstanding  the  anxious  professions  of  Go- 
vernment to  develop  the  material  resources  of  the  country, 
and  to  encourage  reproductive  industries,  it  is  a  notable 
fact  that  the  attempts  in  such  directions  are  generally 
marked  by  absolute  miscarriage.  Everything  is  done  on 
a  profuse  scale  out  of  all  proportion  to  the  nature  of  the 
scheme,  as  the  sequel   will  show. 

So  far  back  as  18.51  a  very  minute  survey  of  the 
Kumaon  Bhabur  was  made  by  Lieutenants  Vanrenen  and 
Burgess,  but  they  failed  to  detect  anything  unusual 
in  the  rocks  along  the  beds  of  which  roads  had  been  cut 
and  it  was  reserved  for  Captain  Herbert  to  notice  their 
ferrugenous  appearance.  But  it  remained  for  Colonel 
Drummond  to  make  the  discovery  of  the  valuable  mineral 
in  which  the  locality  abounds.  In  the  beginning  of 
1855  a  party  of  three  miners  under  Mr.  Henwood  arrived 
in  India  to  work  the  ores.  It  appears  that  for  some 
time  no  satisfactory  progress  was  made.  Mr.  Sowerby, 
C.E.,  of  the  East  India  Railway  Service,  drew  up  an 
elaborate  report  on  the  subject,  in  a  cool  and  quiet 
retreat  at  Nani  Tal,  while  the  surrounding  country  was 
in  the  throes  of  the  Sepoy  Mutiny.  On  his  recommenda- 
tion the  concern  passed  into  the  hands  of  a  company 
in  1860.  In  the  year  following,  a  Swedish  Manager,  Mr. 
Julius  Ramsay,  was  appointed,  under  whose  initiative,  in 
1863,  there  resulted  an  uninterrupted  working  of  the 
furnaces  in  two  separate  places  for  4|  and  4  months 
respectively.  Just  as  matters  began  to  wear  a  hopeful 
appearance  it  was  found  that  the  capital  of  the  company 
had  run  low,  without  any  prospect  of  increasing,  and  the 
shareholders  had  no  other  alternative  but  to  close  the 
work  pro  tern.,  in  hopes  of  favorable  times  returning  to 
resume  operations. 

The  expected  reaction,  however,  did  not  set  in,  and  after 
twelve  years  of  inactivity,  that  is,  in  1875,  the  Govern- 
ment of  the  N.-W.  P.  took  the  lease  and  entered  into 
possession  of  the  property.  Mr.  Angus  Campbell,  Superin- 
tendent of  the  Roorkee  Work-shops,  being  placed  in  charge. 
On  examination  he  found  that  ore  from  Ramghur  was 
necessary  to  mix  with  that  of  Dcchouree,  and  it  would  pay 
better  to  carry  down  the  Ramghur  ore,  even  at  a  high  cost, 
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than  use  the  latter  ore  alone.  It  was,  therefore,  proposed 
to  construct  a  cart-road,  but  financial  difficulties  stood 
in  the  way  of  its  accomplishment.  Nearly  the  whole 
ot  the  sum  of  Rs.  50,000  allotted  for  the  work 
during  187G  was  absorbed  in  paltry  items,  leaving 
-a  balance  of  Rs.  1,.500  only,  which  was  insufficient  for 
the  purpose  of  establishing  communication  between 
the  two  places.  Instead  of  wasting  Rs.  .5,000  in  erecting 
-a  bridge  and  cart-road,  between  Dechouree  works  and 
mines,  a  distance  of  a  mile,  if  the  amount  were  expended 
in  joining  Dechouree  and  Ramghur  by  a  path  6  or  7  feet 
wide,  a  serious  impediment  in  the  project  would  have 
been  removed.  These  difficulties  were,  however,  tem- 
porarily tided  over ;  but  when  it  came  to  making  the 
furnaces,  for  want  of  proper  supervision,  gas  explosions 
were  of  common  occurrence.  After  a  four  days'  trial  with 
a  mixture  of  Ramghur  and  Dechouree  ore,  no  iron  result- 
ed and  the  furnaces  were  emptied  out.  Thorough  incom- 
petence was  at  the  root  of  the  disaster.  One  special  item 
of  -useless  expenditure  was  an  outlay  of  Rs.  2,000  in 
chemical  apparatus  and  experiments  for  analysing  the 
ores,  when  years  btifore  it  was  settled  by  scientists  what 
were  the  relative  properties  and  value  of  the  ores. 

Then  followed  a  change  in  the  management  of  the  con- 
cern. The  services  of  a  professional  furnace-keeper,  in 
the  person  of  a  Frenchman,  were  secured,  but  with  no 
happy  results.  A  series  of  experiments  made  from  April 
to  June  1S87  ended  in  gas  explosions  and  ultimate  col- 
lapse, for  a  sufficient  reason,  that  not  a  single  individual 
connected  with  the  works  had  the  slightest  practical 
knowledge  of  the  subject.  Persons,  as  ignorant  of  scienti- 
fic attainments  as  a  new-born  babe,  were  taken  on  for  no 
(^[ualifications  whatever,  but  that  they  had  influential 
friends  in  certain  quarters,  and  '  Dowb  '  must  of  course 
be  taken  care  of.  Every  precaution  was  adopted  to  se- 
dulously keep  out  men  who  had  technical  training,  which 
could  alone  ensure  success.  But  that  element  being 
wanting,  matters  went  from  bad  to  worse  till  they  cul- 
minated in  a  conspicuous  failure.  A  flaring  report  was 
made  of  the  circumstances  attending  these  mishaps,  with 
a  dash  of  technicality  about  them,  and  as  the  department 
to  which  it  was  addressed  knew  little  or  nothing  of  iron 
manufacture,  the  representations  were  accepted  as  gospel 
truths. 


RAILWAY  FACING  POINTS  AND  SIGNALS. 

Facing  points  are  as  a  rule  objectionable  where  it  is 
possible  to  avoid  them,  but  where  they  are  unavoidable, 
the  arrangement  must  of  necessity  be  so  perfect  as  to  be 
least  liable  to  derangement  and  preclude  the  m  from  be- 
coming a  source  of  danger.  Railway  points  and  their  gear- 
ing have  undergone  many  improvements — all  having  tor 
their  object  the  perfect  security  of  the  points  and  aversion 
of  accidents,  which  mostly  arise  from  the  imperfect  work- 
ing of  the  former.  Being  fully  awai-e  from  the  ex- 
perience of  the  past  half  century  that  points  and  signals, 
however  carefully  attended,  have  in  many  instances  signal- 
ly failed  either  from  neglect  on  the  part  of  the  man  in 
chari;e  of  tliem  or  other  causes,  mechanical,  climatic,  and 
intentional.   Railway    Engineers    have    striven    hard   to 


remedy  a  defect  which  has  led  to  much  loss  to  person  and 
property.  A  variety  of  systems  have  been  devised,  in- 
troduced, and  tried,  but  mth  qualified  success.  We  are 
told  by  Mr.  Fahie,  C.E.,  in  an  excellent  paper  on  this 
subject,  which  he  read  before  the  Institution  of  Civil 
Engineers  of  Ireland,  and  of  which  he  has  favored  us  with 
a  copy,  that  although  there  are  a  few  systems  in  use  at 
present  which  appear  to  work  fairly  well,  they  all  are  open 
to  objection  on  the  score  of  the  connections,  cranks, 
&c.,  being  not  altogether  reliable— ;^7-si,  because  of  the 
expansion  and  contraction  of  the  point  rod ;  secondly 
because  of  the  liability  of  the  point  rod  to  give  way 
or  buckle  up ;  and  thirdly,  because  there  is  the  danger  of 
the  cranks  being  strained  owing  to  obstruction  getting 
between  the  switch  and  the  stock  rail  or  the  connections 
being  tampered  with  by  malicious  persons — against 
which  under  the  existing  arrangements  there  is  no  security. 

Mr.  Fahie  has  bestowed  much  time  and  labor  in  the 
study  of  the  subject,  the  importance  of  which  cannot  be 
gainsaid,  and  the  conclusion  he  has  arrived  at  after  careful 
consideration  of  the  advantages  and  disadvantages  offered 
by  the  various  systems  in  vogue  on  the  various  Railways 
at  Home  and  abroad,  that  the  only  system  which  com- 
bines in  its  working  the  application  of  a  contrivance  in- 
troduced by  Mr.  William  Henry  Elliot  to  prevent  the 
straining  of  cranks  by  which  the  points  are  moved  and 
hold  them  rigidly  after  they  are  moved,  Is  that  invented 
by  Messrs.  Payne  and  Jackaway.  Under  this  system 
all  the  disadvantages,  dangers  and  shortcomings, 
in  connection  with  the  working  and  locking  of  fac- 
ing points  as  well  as  safety  bar  and  signals,  are  very 
ingeniously  overcome  in  a  satisfactory  manner  which  seems 
to  fulfil  admirably  all  necessary  requirements.  The 
system  concisely  described  consists  of  a  bed  plate  be- 
tween the  switches  and  connected  by  two  tiebars  to 
the  chairs.  On  this  plate  a  disk  is  arranged  to  rotate  on. 
a  central  point  and  is  provided  with  two  eccentric  slots 
in  which  work  two  pins  fixed  by  a  stretcher  bar  joining 
the  switches  together.  The  eccentric  slots  are  so 
formed  that  upon  the  disk  being  rotated  the  pins  move 
alternately  towards  the  centre,  and  in  doing  so  open  or 
close  the  switches  as  may  be  required.  The  advantages  se- 
cured by  this  motor  are  minimum  resistance  offered 
to  the  movement  of  points ;  firmness  and  security  of 
the  same  ;  non-requirement  of  the  intermediate  connec- 
tions ;  which  under  various  old  systems  are  often  the  source 
of  great  danger ;  and  the  compensation  secured  by 
the  eccentric  slots  for  climatic  influence  leading  to  con- 
traction and  expansion.  Further,  the  slot  arrangement 
renders  the   movement  of  the   points   impossible. 

We  have  not  the  space  to  li  escribe  the  operation  of  the 
switches  arrayed  under  this  system  and  give  further  details 
of  the  various  parts  and  their  functions,  for  which  we  would 
refer  our  readers  to  the  paper  from  which  we  have  derived 
our  information,  as  the  various  features  of  the  system 
are  so  fully  described  therein  as  to  require  no  further 
elucidation  or  addition  from  us.  We  are  told  that  this 
system  has  given  satisfaction  wherever  it  lias  been  in- 
troduced, and  it  is  approved  of  by  General  Hutchison, 
Board  of  Trade  Inspector,  and  many  Railway  Engineers. 


336 


INDIAN  ENGINEERING. 


[June  4,  '87. 


^otcs  Aixii  Comments. 


Bengal-Nagpuh  Railway. — We  are  informed  that 
'•  Construction"  work  w-iil  comiuetice  in  October  next ;  and, 
in  the  meanwhile,  the  Staff  will  be  usefully  employed  in 
making  the  necessary  preparations  for  a  good  start. 

Raximx>x  Dkaixage  Scheme. — A  Correspondent 
writes : — •  I  trust  the  loan  necessary  to  carry  out  Shoue's 
Hydro-Pncuniatic  project  will  soon  be  closed,  when  all 
India  will  corae  to  see  results  and  follow  our  example. 

The  New  Indian  Portlano  Cement  Co.— We  are 
afraid  that  there  is  but  little  prospect  for  the  present  of 
resuscitating  this  concern.  The  proposals  for  starting 
afresh  have  all  ended  in  nothing,  and  circumstances 
generally  point  to  a  long  standstill. 

The  Ranouon  Cathedral. — Messrs.  Burn  and  Co. 
are  now  executing  at  their  Riiniganj  Potteries  the  Terra- 
cotta mouldings  for  the  Rangoon  Cathedral.  The  "  order" 
is  from  Messrs.  Robinson  and  Co.,  the  Contractors,  and 
includes  Finials,  Parapets,  Bosses,  Panels,  &c.,  after  the 
style  of  the  Financial  Buildings  at  Calcutta. 

The  Bkngai.-Naopur  Railway. — We  are  informed 
that  the  adoption  of  the  Asansol  junction  by  the  B.-N. 
R  is  favored  by  the  Calcutta  Chamber  of  Commerce, 
and  that  the  immense  mineral  traffic  between  Barakar 
and  Sitarampur  and  Sitarampur  and  Asansol  on  the 
E.  I.  R.  has  disposed  the  authorities  of  the  latter  line  to 
take  the  same  view  of  the  question. 

Raniganj  Tiles. — The  demand  for  the  new  pattern 
of  roofing  tile  manufactured  at  the  Raniganj  Potteries 
is  steadily  increasing,  and  Messrs.  Burn  and  Co.  have 
already  had  to  provide  for  the  expansion  of  their  business, 
which  is  largely  attributed  to  Government  patronage.  The 
advantages  claimed  for  this  i-oof  covering  ai-c  "  lightness 
and  simplicity" — obtained  with  due  regard  to  other 
essentials. 

Safety  and  Economy  in  the  working  of  Railway 
Points. — The  system  of  interlocking  points  recently 
introduced  at  some  of  the  princi]ial  stations  on  the  E.  I.  Ri' 
has,  we  are  informed,  fulfilled  the  most  sanguine  expec- 
tations, having  effected  a  large  saving — about  50% — -over 
the  common  method  hitherto  in  use,  and  reduced  the 
]>08sibility  of  danger  arisins;  from  this  source  to  a  mini- 
laura.  It  may  now  bo  hoped  that  the  system  will  be 
introduced  throughout  this  and  other  Railways  in  the 
countr)'. 

The  Storm  in  the  Bay  of  Bengal. — The  recent  cy- 
clone turned  out  to  be  a  much  more  violent  one  than  wa» 
judged  to  bo  the  case  from  the  land  observations.  Near 
its  centre  the  weather  was  excessively  stormy,  the  winds' 
were  exceedinsrly  fierce,  and  the  sea  was  extremely  rough. 
A  wind  velocit}'  of  no  less  than  69  miles  an  hour  was 
registered  at  False  Point,  and  one  of  G7  miles  an  hour 
at  Saugor  Island  ;  and  it  must  be  remembered  that  thesa 
figures  only  represent  the  average  velocity  in  the  hour, 
and  do  not  in  any  way  take  into  account  the  heavy  gusts 
which  would  be  of  far  greater  force. 

Pahang  Mining  Co.mpany,  Limited. —This  Company 
proposes  to  aapiire  mining  and  other  properties  in  the 
territories  of  the  Sultan  of  Pahang,  or  elsewhere  in  the 
Malay  Peninsula  or  Archipelago,  and  particularly  to  pur- 
chase a  concession  or  grant  of  land  from  the  Sultan,  upon 
terms  of  an  agreement  with  William  Fraser.  It  was  re- 
gistered on  the  27th  April,  with  a  capital  of  £200,000, 
in  £1  sbareti.    The  number  of  Directors  is  not   to  be  less 


than  three  nor  more  than  seven  ;  the  subscribers  are  to 
appoint  the  first,  and  act  ad  interim  ;  qualification,  ."SOO 
shares  ;  remuneration,  £200  per  annum  to  the  Chairman, 
and  £1.50  per  annum  to  each  Director. 

PATENT.S  IN  Australia. — The  first  steps  towards  the 
amendment  of  the  law  as  to  patents  have  been  taken  in 
N.  S.  Wales,  where  there  have  been  two  chief  causes  of 
dissatisfaction  as  regards  the  existing  Patent  Law  of  the 
Colony— the  one,  the  considerable  expense  attendant  upon 
the  process  of  obtaining  letters  patent,  which  is  considered 
a  discouragement  to  needy  or  struggling  investors ;  tht^ 
other,  the  fact  that  a  large  portion  of  the  money  paid  goes 
into  the  pockets  of  officials.  It  appears  that  the  intention 
of  the  Coloniel  Government  is  to  reduce  the  cost  of  obtain- 
ing a  patent  (so  far  as  official  charges  are  concerned)  to  £5, 
and  to  place  the  management  of  the  business  in  the  hands 
of  a  salaried  officer,  to  be  called  the  Examiner  of  Patents, 


Merit  versus  Seniority.— The  question  of  promotion 
by  priority  or  preferment  is  discussed  in  an  American 
journal,  and  the  conclusion  arrived  at  is,  that  there  are 
evils  and  abuses  in  the  system  of  advancement  by 
"  Merit "  as  those  which  inhere  in  that  of  promotion  by 
"  Seniority."  In  Engineering,  like  other  professions, 
merit  is  the  only  road  to  distinction  ;  and  the  original 
framers  of  the  Indian  P.  W.  Code  in  their  wisdom  de- 
cided that  as  regards  the  Department,  seniority  would 
only  be  a  claim,  but  merit  should  be  the  guiding  rule,  for 
promotion.  The  experience  of  the  operation  of  this  rule 
has  been  found  to  show  that  it  has  not  been  the  means  of 
promoting  the  deserving  or  a  safeguard  against  unjust 
discrimination. 

QUETTA  News. — Mr.  O'Callaghan  has  found  a  very  prac- 
tical line  for  the  railway  across  the  Khojak  estimated  to 
cost  about  half  the  amount  previously  laid  down.  There 
will  be  a  long  tunnel  and  some  miles  of  the  Abt  railway, 
otherwise  the  line  presents  no  extraordinary  features. — 
Rumours  are  rife  regarding  the  movements  of  the 
Ghilzais,  but  little  reliance  can  be  placed  on  them.  About 
a  month  ago  it  was  stated  that  two  months  would 
see  us  on  our  wa}^  to  Kandahar,  but  things  seem  as 
quiet  as  ever.  Works  have  stopped  being  pushed  on 
with  the  fever  haste  that  usually  prevails  and  the 
consequence  is  that  labor  is  falling  in  price.  The  advent 
of  the  railway  is  making  itself  felt  in  the  price  of 
food  and  other  commodities  gradually  increasing. — The 
Military  road  to  the  Pishin  is  now  on  a  fair  way  to  com- 
pletion. Steam  rollers  have  been  procured  to  consolidate 
the  metal.  Water  for  this  will  always  be  the  difficulty 
in  a  country  so  destitute  of  the  necessity  as  this  is. 

The  Pamban  Pass. — The  Port  Officer,  Madras,  reports 
that  the  Pass  is  clear,  but  the  shoal  below  having  accu- 
mulated, dredging  seems  to  be  very  necessary  thei-e.  In 
the  proposed  agreement  between  the  Company  to  be 
formed  for  cutting  the  canal  and  the  Secietar}'  of  State, 
it  is  especially  provided  that  the  Pamban  Pass  shall  not 
be  interfered  with,  and  as  the  canal  cannot  be  available 
for  some  years,  even  if  country  craft  will  ever  use  it,  it 
seems  very  desirable  that  a  dredger  should  be  obtained 
and  set  to  work  as  early  as  possible.  He  adds  that  specu- 
lation on  the  prospects  of  the  canal  seems  unnecessary  ; 
but  after  examining  the  ground  on  the  proposed  line  of 
the  canal  and  si  iidying  the  charts,  the  conclusion  arrived 
at  was  that  the  canal  itself  with  immediate  approaches  is 
feasible  if  suflScient  money  is.  spent,  but  that  the  real 
difficulty  will  be  found  on  the  shoals  lying  between  Point 
Calimere  and  the  island  of  Ceylon,  through  which  it  seems 
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almost  impracticable  to  keep  open  a  passage  of  sufficient 
depth  to  enable  large  vessels  to  navigate. 

The  Madras  Tramway. — Messrs.  Wilson  and  Company, 
of  Madras,  undeterred  by  the  previous  failure  of  the  tram- 
way in  Madras,  have  made  definite  proposals  to  the  local 
Municipality  for  the  construction  and  maintenance  of  a 
tramway  in  the  city.  The  Tramway  Committee  have 
accepted  nearly  all  Messrs.  Wilsou  and  Company's  pro- 
posals, some  of  which  are  (1)  that  the  contractor  be  at 
liberty  to  use  the  tramway  for  the  term  of  21  years,  or 
such  further  period  as  the  agreement  may  remain  in 
force  ;  (2)  gas  might  be  added  as  a  motive  power  ;  (.3) 
the  buildings,  &c.,  will  be  the  private  property  of  the 
Company  erected  upon  their  own  land,  and  subject  to 
such  general  bye-laws  of  the  Commissioners  as  affect 
them  in  common  with  other  buildings,  &c.,  in  the  city  ; 
(4)  the  lines  will  be  of  metre  gauge  ;  (5)  the  Com- 
missioners to  undertake  not  to  authorise  any  lines  which 
may  compete  or  interfere  with  the  traffic  of  the  con- 
ceded lines.  Messrs.  Weir  and  Co.  were  the  last  who 
tendered  for  the  construction  and  maintenance  of  a  tram- 
way in  Madras  ;  but  their  tender  was  finally  rejected. 

The  Madras  Harbour.-^ We  much  regret  to  find 
that  the  illustrations  to  the  series  of  articles  on  the  Madras 
Harbour  works  have  been  appearing  somewhat  out  of  place. 
The  illustrations  were  all  ready  sometime  ago,  whereas 
the  articles  have  been  sent  to  us  from  a  distance,  and 
the  articles  and  illustrations  have  somehow  been  wrongly 
sorted.  Plates  V.  and  VI.  have  thus  appeared  prematurely 
and  in  our  issue  of  7th  May  the  former  was  incorrectly 
referred  to  as  containing  Mr.  Beardmore's  sections  show- 
ing the  damage,  whereas  these  had  been  given  in  Plate 
IV.  with  a  previous  issue.  Again,  the  article  in  our  issue 
of  21st  ultimo  described  Mr.  Parkes'  proposals  for  restor- 
ation made  in  1882  shortly  after  the  destruction  of  the 
Harbour,  for  which  no  drawing  is  available  except  the 
cross  sections  which  are  incorporated  in  the  letter  press  : 
unfortunately  Plate  VI.  was  stitched  up  with  that  issue, 
but  not  referred  to  in  it, — though  it  shows  the  final  de- 
signs for  restoration  made  by  Mr.  Parkes  in  1884,  in  modi- 
fication of  those  of  the  Home  Committee,  given  in  Plate  V 

Another  View  of  Japan. — An  elaborate  report  upon 
Japan  published  by  Mr.  Kreitner,  the  Austrian  Consul  at 
Yokohama,  rather  modifies  English  preconceptions  of  that 
empire.  He  says  the  earthquakes  destroy  a  city  every 
seven  years,  and  that,  moreover,  the  periods  of  volcanic  ac- 
tivity, during  which  Fusiyama  destroys  everything  in  its 
neighbourhood,  is  again  approaching.  Of  the  3,100  is- 
lands comprising  the  kingdom,  the  vast  majority  are  of 
volcanic  origin :  and  many  of  the  more  northern,  includ- 
ing the  great  island  of  Yesso,  are  practically  incapable  of 
culture.  There  is  plenty  of  coal  and  petroleum,  but  the 
mines  of  other  minerals  are  State  monopolies,  and  are 
badly  worked,  Japan,  which  used  to  export  gold,  now  im- 
porting it.  Mr.  Kreitner  speaks  highly  of  the  vegetable 
resources  of  Southern  Japan  ;  but  he  does  not  regard  it 
as  the  paradise  which  it  appears  to  men  fascinated  by  its 
peculiar  arts.  He  confirms  the  story  that  the  Japanese 
Trade  Guilds  succeed  in  keeping  the  secret  of  making 
their  steel  sword-blades,  of  manufacturing  the  best  lac- 
quer, and  of  cultivating  the  wax  tree,  a  pursuit  requiring 
extreme  care. 

The  Singareni  Coalfield. — Mr.  T.  W.  H.  Hughes, 
Deputy  Superintendent  of  the  Geological  Survey  of  India, 
states  that  the  Singareni  coal  measures  occupy  a  band 
of  ground  eight   miles  in    length   and  one-and-a-half  to 


two  in  breadth,  and  consist  of  four  seams,  aggregating 
a  maximum  thickness  of  59  feet.  Taking  the  lowest  com- 
putation he  estimates  that  at  least  94  million  tons  of 
coal  are  available  within  300  feet  of  the  surface.  The 
greater  portion  is  a  dull,  hard  coal,  and  is  defined  to  be 
an  excellent  steam  coal,  capable  of  standing  weathering 
and  transport,  being  compact  in  texture  and  not  splitting 
and  wasting  to  dust.  The  remainder  is  bituminous  and 
a  good  smithy  coal,  capable  of  being  converted  into  good 
coke,  and  possibly  would  yield  gas  for  illuminating  pur- 
poses. Temporary  arrangements  have  been  made  for 
extracting  the  coal.  All  necessary  machinery  has  been 
ordered.  No  difficulty  is  anticipated  in  the  supply  of 
labour.  In  the  vicinity  of  the  coalfield  there  is  a  vast 
quantity  of  magnetic  and  haematitic  iron  ore,  limestone 
rock  and  forest.  Mr.  Hughes  concludes : — "  All  the  cir- 
cumstances and  conditions  of  the  Singareni  field  seem  to 
me  to  indicate  that  there  is  a  notable  future  in  store  for 
it."     Time  will  tell. 

Frontier  Railway  Accidents.— Our  Correspondent 
writes  : — On  the  7th  May  a  goods  train  on  the  Bolan  Rail- 
way consisting  of  3  engines  and  a  load  of  36  wagons  parted 
at  Bibiecani  Tanks  owing  to  a  coupling  breaking  in  the 
act  of  stopping  the  train  to  water  the  second  engine. 
The  detatched  portion  of  the  train  consisting  of  31 
vehicles  including  2  brakes  got  away  and  soon  got 
up  a  high  speed  due  to  a  strong  breeze  and  the  grade 
of  1  in  50.  The  brakes  were  not  applied  till  too  late 
to  be  of  any  use.  The  train  ran  11  miles  increasing 
in  speed  till  something  over  60  miles  an  hour  is  calculat- 
ed to  have  been  reached.  It  went  at  this  speed  up  the 
Kirta  catch  siding,  which  is  on  a  curve  of  600  feet  radius, 
and  was  there  derailed.  The  smash  was  complete.  The 
only  person  on  the  detached  portion  of  the  train  was 
the  Guard  and  he  was  killed.  I  hear  no  one  is  to  blame 
for  this  accident.  Another  accident  took  place  on  the 
10th  May  in  the  Chupper  rift  Tunnel  on  the  S.  P.  line 
Two  wagons  got  away  from  Mangi  Station  and  were  there 
derailed.  Three  men  were  killed.  The  speed  the 
wagons  attained  here  was  again  very  high,  and  it  is  cer- 
tain that  owing  to  the  sharp  curves  there  are  on  the 
lines  a  proper  system  of  brakes  is  required. 

The  Uncovenanted   Service. — The  Annual  Report 
of  the  Anglo-Indian  Defence  Association   says   that  the 
Public  Service   Commission   may  serve  one  good  purpose, 
if  it  bring  prominently  before   the  Government  and  the 
public   the   folly  of  attempting  to  carry  out  an  adminis- 
tration on   essentially     English   principles   without   the 
assistance  of  Englishmen  in  all  branches  of  the   Service. 
The  Government  which  set  out  with  the  cry   of  imparti- 
ality proceeded  so  far  in  the   direction   of  partiality   to 
the   Natives   that,  in  1882,  the  Roorkee  resolution  pro- 
claimed a  policy  of   injustice   to   the  European  commu- 
nity, and  endeavoured  to  reduce  to  practice  the   principle 
enunciated   by   Sir   E.  Baring  in   the  Budget  speech  of 
that   year    that    Europeans  and   Eurasians    were    to    be 
gradually  eliminated   from  the    Uncovenanted    Service. 
Such  a  statement  loses   sight   of  the  essential  conditions 
of  British    administration    in   India.     It    is   unjust   and 
cruel,    since     it    creates    hopes    and    aspirations    which 
no   Government   could  possibly   satisfy,  and    gives    rise 
to    the     fallacious    but     dangerous    doctrine     that    an 
English  Government  of  India  is  hampered  in   its  endea- 
vours to  be  just  to   the   Natives  by  an  English   commu- 
nity  whose   interests   are     opposed     to     those    of    the 
Natives. 
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Mt.  Wthsk,  the  Chief  Engineer  of  the  Nagpur- Bengal  Railway, 
it  also  Agent  for  the  Company. 

Ekulish  Engineers  are  engaged  in  strongly  fortifying  Herat,  so 
as  to  enable  it  to  «tand  a  siege  of  sixty  to  ninety  days. 

News  from  Perain  says  that  the  Russians  are  extending  their 
railway  in  a  southerly  direction  towards  the  province  of  Herat. 

A  SCM  of  Rs.  2,85,000  has  been  bndgetted,  and  passed  for 
improvements  to  the  Fulta  Battery  on  the  Hooghly,  dnring  the 
current  year. 

SbriuI's  sanitary  defects  have  been  discovered  in  some  lately 
<>i«cted  fjovernment  offices  at  Simla,  and  a  committee  of  enquiry 
has  Wen  appointed  re  same. 

Mr.  WvjiXE,  Engineer-in-Chief  of  the  Bengal-Nagpur  Rail- 
way, goes  at  once  to  Simla  to  confer  wilh  the  Government  re- 
garding the  working  of  that  line. 

LtEOTKSAST  R.  F.  Allkn,  R.B.,  has  taken  over  charge  of 
the  Fort  William  Division.  Military  Works,  from  Captain  J.  Dayj 
R.E.,  proceeded  on  leave  of  absence. 

Mr.  G.  K.  Winter,  Telegraph  Engineer  of  the  Madras  Railway 
Company,  having  invented  electric  Starting  Semaphores  for  the 
starting  of  trains,  his  system  has  been  adopted  on  that  Railway. 

The  last  act  of  the  Guicowar  before  leaving  Baroda  for  England 
was  to  lay  tlie  found.ition  stone  of  the  new  market,  which  he 
oroposes  to  bnild  at  a  cost  of  Rs.  3,50,000,  in  memory  of  his 
late  wife. 

The  Madras  Government  regret  to  find  that  the  Harbour  Trust. 
Board  have  not  found  means  to  effect  greater  economies  in  the 
cost  of  management.  Tliey  leave  the  matter  iii  the  hands  of  the 
new  Board. 

A  (.ORRKSPOSDENT  telegraphs  :  "  Madras  will  probably  have  a 
tramway  in  the  leading  thoroughfjires  ere  long,  as  some  London 
capitalists  have,  through  a  leading  local  6rm,  made  proposals 
which  are  likely  to  be  accepted." 

Mr.  p.  Daxoerfield  has  been  appointed  Deputy  Manager  of 
the  Indian  Midland  Railway.  Colonel  Wallace,  who  has  been 
lately  appointed  Manager  of  the  North- Western  Railway,  shortly, 
probably,  takes  three  months'  leave. 

Mr.  a.  R.  OoLQtTHouN,  Deputy  Commissioner,  Sagang,  Burma, 
and  well  known  for  his  travels,  has  arrived  in  Calcutta.  Mr. 
Colquhoun,  we  regret  to  hear,  is  suflFering  from  fever  and  ague. 
aind  has  been  compelled  to  take  six  months'  leave  to  England. 

Thk  Statesman  asserts  that  no  less  than  five  thousand  men  have 
strdck  work  at  the  Jamalpore  workshops  of  the  East  Indian  Rail- 
way on  acco,ant  of  certain  rules  that  were  promulgated  on  the  24th 
March,  that  have  operated  with  njuch  severity  upon  the  labourers. 

A  TELEGRAM  has  been  received  from  London,  directing  all 
further  work  in  connection  with  the  present  Eastern  opening  of 
tlje  Madras  Harbour  to  be  stopped  till  such  time  as  the  decision 
of  the  authorities  in  England,  with  regard  to  the  proposed  North- 
East  opening  is  known. 

There  have  been  several  serious  accidents  on  the  Bplan  and 
Sipd-Pishin  State  Railways  within  the  past  three  months,  and  it 
was  time  that  the  Railway  aiiihoi-ities  took  some  notice  of  this, 
eapecixliy  wbea  the  greater  number  of  them  have  proved  fatal  to 
one  or  two  parties  on  each  occasion. 

Pbofessors  Eliot  and_  Pedler,  of  the  Presidency  College,  Cal- 
cutta, Lave  prepared  a  joint  note,  in  which  the  necessity  of  the  ex- 
tension of  superior  education  in  Bengal  is  fully  stated  and  a  feasible 
plan  for  changing  the  constitution  apd  working  of  the  institution 
so  as  to  convert  it  into  a  teaching  University  is  laid  out. 

The  question  of  reducing  the  large  amount  of  capital  locked 
up  in  store  in  the  railways  in  th^  Madras  Presidency  is  now  re- 
ceiving the  serious  attention  ot  Government,  who,  to  remedy  this 
state  of  things,  have  directed  that  the  surplus  stock  of  stores  be 
reduced  annually  by  five  per  cent.,  and  that  the  stock  be  limited 
to  about  a  two  years'  supply  in  all  cases. 

The  Engineer  of  the  Karachi  Municipality,  has  submitted 
estimates  amounting  to  Rs.  38,010  for  paving  with  wood 
blocks  the  road  between  the  Custom  House  and  the  junction 
of  the  McLeod  and  Bunder  Roads.  If  sanctioned,  Kar- 
achi will,  we  believe,  be  the  first  Indian  town  to  intro- 
duce wooden  pavements. 

The  Karachi  Chamber  of  Commerce  have  addressed  the 
Punjab  Government  upon  the  need  for  improved  railway  com- 
munication between  that  port  and  the  Sutlej  district,  and  they 
announce  that  they  are  preparing  to  reopen  the  question  with 
all  the  influence  they  can  bring  to  b^r  on  it  locally  and  in 
England,  and  they  count  upon  the  hearty  support  of   the    Punjab 


Oovemment. 


CoLOJiBL  HoLLAKD,  of  the  Indo-Europeau  Telegraph  Company, 
recently  said  that  if  the  management  of  the  Indian  Government 
lines  were  equal  to  that  of  the  Company's,  a  message  from  India 
should  arrive  in  England  in  about  40  to  41  minutes,  instead  of, 
on  an  average,  upwards  of  two  hours,  as  was  the  case   at  present. 


and  that  this  was  a  matter   which  the   Government  of  India  ought 
certainly  to  be  able  to  remedy. 

It  is  refreshing,  says  the  Rangoon  7Vme»,  to  hear  the  British 
Government  repudiating  the  policy  of  State  monopolies  and 
expressing  their  abhorrence  of  sueh  restriction  on  trade. 
Here  is  a  list  of  the  monopolies  they  hold  in  Burma  : — Opium, 
Liquor,  India-rubber,  Teak,  Rubies,  Pialieiies,  Ferries,  and  Rail- 
ways. Of  cour.-ie  it  was  quite  riuht  to  overthrow  Kinr;  Theebaw, 
because  he  proposed  to  sell  his  monopoly  of  railways  and  banking 
to  a  French  company  : — quite  right,  but  hanlly  coiisislent. 

A  P.VTii  has  always  existed  whereby  India  could  be  easily  con- 
nected with  Burma.  The  Yomadoung  range  of  hills  becomes  thin- 
ner and  thinner  till  it  discontinues  altogether,  skirting  a  plateau 
which  could  be  easily  cros.sed  by  a  line  from  Sihhar,  the  distance 
being  a  little  less  than  that  of  the  line  from  Rangoon  to  Prome. 
Thence  it  may  he  continued  through  the  valley  of  the  Nankathe 
and  Kytndwen  till  it  reaches  the  valley  of  the  Irrawaddy  at 
some  point  between  Sagain  and  Pagan,  which  would  be  a  distance 
of  another  Prome-Rangoon  road  ;  so  that  by  constructing  a  line 
twice  as  long  as  that  from  Rangoon  to  Prome,  Mandalay  could  be 
joined  to  Silchar. 

%ttitxB  to  the  CQ^iitor. 

[The  Editor  desires  it  to  be  dislinclhi   understood  that  he.  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  correspondents.  ] 

ANOTHER   ANOMALY. 

Sir, — The  question  of  Government  competition  with  private  tra- 
ders was  discussed  dry  when  the  E.  I.  R.  collieries  entered  the 
open  market  with  the  private  t^oal  Companies  of  Bengal.  Now 
happily  this  scandal  has  ceased,  V)ut  the  agitation  in  connection 
therewith  drew  my  attention  to  another  anomaly. 

I  found  from  the  discussion  that  appeared  in  the  public  Press 
on  the  matter,  that  while  the  E.  I.  R.  collieries  were  solely  main- 
tained or  kept  up  for  the  benefit  of  the  Locomotive  Department 
of  the  line,  and  while  Mec/uxnical  Engineering  played  an  important 
part  in  their  working,  the  coal-getting  operations  were  entirely 
entrusted  to  the  Way  and  Works  Branch  of  the  Railway  and  that 
the  Locomotive  Department  had  nothing  whatever  to  do  with 
them  than  to  accept  and  use  the  mineral. 

It  has,  therefore,  occurred  to  me  that,  considering  the  extetisive 
machinery  and  plant  to  be  looked  after  at  the  collieries  and  the 
use  to  which  the  "output"  is  applied,  the  collieries  might  wjth 
a.dyantage  be  brought  under  the  control  of  the  Locomotive 
Branch  of  ttje  line. 

E  CONOMIST. 


CONCRETE. 

Sir, — Your  correspondent  "B,"  writing  on  "  Concrete"  in  your 
issue  of  2l8t  May,  appears  to  be  a  little  behind  the  times  when  he 
says  "  Such  a  thing  as  a  concrete-built  wall  does  not  I  suppose  exist 
in  India."  He  is  e^vidently  unaware  that  the  whole  of  the 
Secretariat  Buildings  in  Simla  are  built  of  concrete,  from  founds 
to  the  top  of  the  chimnev  pots,  as  even  the  latter  are  concrete.  It 
is  true  the  walls  are  thin,  and  on  the  score  of  economy  the  whole 
weight  of  the  floors  is  carried  on  iron  columns  supporting  cross 
girders,  but  the  walls,  fire-places,  spiral  staircases,  Ac,  are  all  of 
monolithic  concrete. 

In  Sialkot  in  the  year  1886,  Inbuilt  a  concrete  bath  40x16  or 
18  feet  external  dimensions  with  8  feet  of  water  ;  this  exists  in 
excellent  preservation  to-day. 

On  the  Kangra  Valley  and  Dalhousie  cartroads  there  are 
several  large  span  concrete  bridges,  on  the  latter  road  one  of  60  feet. 
On  the  Amritsar  Drainage  Scheme,  several  bridges  from  14  to  25  feet 
span  both  ordinary  and  skew  have  concrete  arches,  and  on  the 
B.  D.  Canal  there  is  a  bridge  and  fall  entirely  built  of  that  material. 
In  Peshawar  the  water  pipes  are  of  concrete ;  in  fact,  the  application 
of  concrete  is  so  extensive  that  it  is  surpri-sing  indeed  to  see  the 
closing  sentence  of  "  B's"  article. 

Fitzhuoh  Cox, 

BANHn  Bridges  Division  ;  May  26.  Executive  Engineer. 


MUNICIPAL  APPOINTMENTS  IN  AUSTRALIA. 

Sir, — In  your  reference  to  the  Sydney  Corporation  it  Is  rather 
hard  lines  to  include  all  the  Corporations  in  Australia  under  the  ban 
they,  the  Sydneyites,  .so  richly  deserve.  Melbourne,  for  instance,  has 
a  Council  which  well  knows  how  to  behave  to  good  officers  and 
they  cannot  for  a  moment  be  compared  to  Sydney,  as  they  are 
greatly  superior  in  every  way. 

I  would  point  out  that  whereas  the  Melbourne  Council  took 
nearly  18  months  to  secure  a  really  good  Engineer  in  the  person 
of  Mr.  Mountain,  late  City  Surveyor  Iiere,  the  Sydney  Council,  on 
the  other  hand,  are  content  that  the  position  vacated  by  him 
should  be  filled,  and  very  badly  too,  by  a  young  man,  who  two 
years  ago  was  in  articles  and  has  lately  been  plucked  in  his  ex- 
amination for  Licensed  Surveyor,  and  whose  qualifications  for  the 
post  may  be  judged  from  the  fact  that  the  other  day  when  asked 
to  sign  a  requisition  for  a  piston  ring,  he  stated  he   must   first  see 
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to  what  part  of  the  engine  it  was  to  be  fixed.  Added  to  this 
he  has  been  pushed  over  the  heads  of  men  senior  to  hira  in  the 
office.  Tlie  appointment  is  looked  upon  here  as  a  job,  as  there  are 
certain  aldermen  having  large  properties  in  different  parts  of  the 
city  who  would  be  glad  to  get  a  tool  in  the  Municipal  service  who 
would  save  them  much  expense  at  the  ratepayers'  cost.  This 
is  the  common  talk  ab.iut  such  an  absurd  appointment.  I  send 
you  a  sample  of  this  young  man's  compositions  and  ideas  on  ven- 
tilating sewers.  There  is  a  section  of  the  Council  who  treat  their 
Engineer  like  a  dog  and  stop  at  nothing  in  their  efforts  to  injure 
him,  Trevor  Jones,  a  well  known  man  and  a  good  C.  E. 
Sydney  ;  Api-il  26.  L.  S. 


KARACHI   DRAINAGE   SCHEME. 

Sir, — Referring  to  the  report  of  Mr.  J.  Strachan  on  the  sewage 
scheme  of  Karachi  I  beg  to  take  the  liberty  of  making  a  few  re- 
marks. 

Paragraph  20  of  the  report  says  that  the  level  of  the  starting 
points  of  the  sewer  at  old  town  is  53'29  and  that  of  the  discharge  at 
lower  invert  6479.  This  gives  a  rise  of  11  50  feet  which  the 
report  calls  a  fall,  thereby  causing  an  apparent  confusion.  But  from 
this  and  other  facts  gleaned  from  the  report  and  the  attached 
map  no  reader  of  your  Journal  can  miss  the  broad  conclusion  to  be 
drawn  that  the  Engineer  contemplates  (if  he  has  not  already  com- 
mitted the  Karachi  Municipality)  an  uphill  work  in  which  a  sewer 
is  to  be  commenced  at  the  lowest  point  near  the  Custom  House 
on  the  sea  or  the  mouth  of  the  river  and  carried  upwards  through 
cuttings  varying  in  depth  from  4  to  30  feet,  and  then  the  sewage  is 
to  be  pumped  up  to  manure  an  experimental  garden.  I  am  not 
aware  whether  this  kind  of  Engineering  ever  pays  its  way  ;  I  can- 
not, however,  believe  that  it  does  ;  besides  I  believe  also  that  in  a 
country  where  the  ratepayers  are  properly  represented  (in  England 
for  instance)  such  a  project  would  be  severely  criticised  by  the 
local  public  before  it  would  see  the  light  of  publication,  but  in 
India  a  few  apka  waste  Municipal  Commisssoners  and  a  few 
European  admirers  of  the  local  Engineer  (who  perhaps  never  pay 
anything  in  the  shape  of  taxes)  are  all  the  personages  concerned 
in  the  expenditure  of  money  squeezed  from  poor  people.  It  is 
needless  to  .say  what  such  gentlemen  cannot  do,  short  of  making 
the  angels  weep. 

I  believe  Mr.  Strachan's  project  could  be  carried  out  by  start- 
ing the  sewer  at  the  highest  point  and  making  it  follow  the  natural 
slope  of  the  country  which  would  save  the  necessity  of  pumping 
the  sewage  and  at  the  same  time  feed  a  certain  number  of  gardens. 

As  the  report  says  nothing  about  the  creek  or  the  river  or 
draws  any  comparison  with  the  drainage  of  Calcutta  it  is  difficult 
to  say  whether  the  river  banks  on  the  sides  of  the  creek  would  be 
the  best  place  for  the  sewer  gardens,  but  in  either  or  both  cases 
there  would  be  no  difficulty  in  using  the  sewerage  if  the  pipes 
carry  only  the  foecal  matter  and  not  the  rain  water,  for  which  I 
presume  a  separate  scheme  is  intended  ;  but  if  drainage  and 
sewerage  be  both  combined  as  in  Calcutta  the  scheme  would  be 
perhaps  more  perfect  and  there  would  I  presuTne  be  no  difficulty 
in  contriving  to  retain  at  each  garden  the  solid  matter  and  passing 
off  the  water  into  the  river  and  the  creek  in  a  comparatively  in- 
nocuous condition. 

An  Indian  Observer. 


GARSON'S  PATENT  SUSPENSION  BRIDGE. 

Sir,— With  reference  to  your  correspondent  "F.  E.  R's"  criticisms 
on  Garson's  Patent  Suspension  Bridge,  we  feel  called  upon  in 
justification  of  this  special  type  of  bridge  to  further  explain  as 
follows  : — 

We  have  already  replied  to  "F.  E.  R.'s"  original  remarks  ;  which 
reply,  coupled  with  the  explicit  references  of  your  correspondent 
F  (x)  in  your  impression  of  26th  March  as  to  bearing  area  on  the 
pin,  will  reduce  his  objections  to  nothing. 

In  your  impression  of  2nd  April,  however,  "  F.  E.  R."  ventures 
to  criticize  the  method  of  packing  the  bars  on  to  the  pin  without 
having  seen  any  detail  drawings,  and  shows  a  diagram  which  is 
absolutely  misleading,  assuming  also  in  a  free  and  easy  sort  of 
way,  that  such  packing  "  would  be  probably  as  good  as  any 
other  ".  Now  to  this  question  we  beg  to  reply  that  the  best  pack- 
ing to  obtain  the  most  equable  transmission  of  strains  would 
naturally  appear  to  any  practical  engineer  to  be,  by  placing  the 
single  i"  link  midway  between  the  two  §"  links,  with  /j" 
strut  (-t- A"  washer)  and  ^"tie  on  either  side,  thus  :— 
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There  will  then  be  no  disadvantageous  bending  stresses  on  the 
pin,  which  we  repeat  would  efficiently  answer  its  purpose. 

As  to  wear  in  the  pin  joints  it  will  be  easily  seen  by  reference 
to  the  original  drawing  that  this  type  of  suspension  bridge,  by 
reason  of  its  being  composed  of  two  rigid  systems  of  framework 
to  each  chain,  allows  no  motion  on  any  of  the  ordinary  pin  con- 
nections, so  that  these  cannot  possibly  wear  out. 

The  principal  pins,  however,  which  are  situated  at  the  central 
hinged  joint  and  at  the  tops  and  bases  of  the  supporting  columns, 
are  liable  to  a  very  slight  wear  (hardly  appreciable)  which  has  been 
amply  provided  for  in  their  extra  strength  and  bearing  area. 

We  regret  that  the  great  distance  intervening  between  us  and 
your  publishing  office  has  prevented  our  replies  appearing  before 
you  at  an  earlier  date. 

A.  &  J.  Main  &  Go. 

Glasgow  ;  Afml  28. 


FROUDE'S  METHOD  OF  SETTING  OUT   RAILWAY 
CURVES. 

SiBj Can  any  of  your  correspondents  enlighten   me  upon  th& 

following  points  % 

There  appears  to  be  something  wrong  with  Froude's  method 
of  setting  out  railway  curves  with  adjustment,  given  in  Rankine's 
Manual  of  Civil  Engineering,  which  method  for  the  convenience 
of  those  who  have  not  the  book  to  refer  to,  is  briefly  this  : — 

Set  out  the  usual  circular  arc. 

Make  the  length  of  "  adjustment  curve",  the  length  required 
to  give  the  usual  cant,  on  a  grade  of  jfu  from  zero. 

Shift  the  pegs  of  curve  inwards  (towards  centre)  an  amount 
calculated  thus  : — 

Shift=(length  of  adjustment  curve)»-r24  radius. 


Thus,  in  the  figure  the  reverse  curves  EC,  BC  have  been  shifted 
inwards  as  at  ED,  E'D',  CD  being  the  "  shift" 

The  curves  are  then  connected  by  a  gradual  curve,  for  the 
offsets  of  which  from  original  curves,  a  formula  is  given,  of  which 
more  anon. 

So  far,  there  is  no  difficulty,  for  the  two  curves  can  obviously 
be  connected  with  advantage,  by  a  straight  EE',  within  the 
length  of  which  the  cant  can  be  eased  down. 

But  when  we  come  to  the  more  frequent  case  of  a  curve  leaving 
its  tangent,  supposing  E  to  be  the  point  whose  adjustment  should 
terminate,  I  cannot  see  how  it  is  possible  to  get  from  B  to  E 
wiithout  having,  for  some  part  of  the  way,  a  curve  of  less  than  the 
original  radius,  whereas  it  is  expressly  stated  that  the  rate  of 
curvature  increases  gradually,  from  zero  at  B  to  radius  at  E. 

Nor  would  matters  be  improved  by  shifting  the  curve  out- 
wards, for  still  there  must  be  in  this  improved  part,  a  length  of 
sharper  radius  than  the  original. 

As  regards  the  formula  for  intermediate  offsets,  it  is  this  : — 
Taking  E,  the  end  of  "  adjustment  curve  "   as   origin,  and  setting 

the  ordinates  normal  to  the  original  curve  CB,  y= — —■, 

where   y=ordinate, 

a  =  length  of  adjustment  curve, 

6  =  amount  of  shift, 

a;=distance  from  B. 
Now  it  is  evident  that  at  the  limit,  where  x  =  a,  y  should  simply 
=  6,  the  amount  of  shift  ;  but  by  this   formula   it  is   46,   without 
any  specified  limit  to  x  or  y.     This  is  another  difficulty. 

A  numerical  example  is  given  in  Rankine,  where  with  a  curve 
of  1320'  radius,  and  cant  for  a  40  mile  speed,  the  length  of  ad- 
justment curve  is  given  as  113'-6,  and  the  shift  CD  as  0"-4. 
Now,  as  the  offset  from  the  tangent  for  these  proportions  is  4'-8, 
it  does  not  appear  that  tempering  the  curve  to  the  extent  of  0'-4 
in  that  length,  would  have  much  practical  effect,  even  if  geome- 
trically correct. 

'  F.  E.  R. 
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NIRA  CANAL. 

By  J.  E.  Whiting,  M.A.,  M.  Inst.  C.E. 

I  VEOCEED  to  describe  the  means  by  which  the  storage 
of  the  Batghur  reservoir  for  the  supply  of  water  to  the 
Nira  Canal  during  the  dry  weather  is  to  be  ihcreased 
without  raising  ihe  dam  or  the  permanent  crests  of  the 
waste  weirs.  These  waste  weirs  have  an  aggregate  length 
of  810  feet  and  consist  of  81  spans  of  10  feet  each  ;  over 
these  a  roatlway  is  to  run  which  will  also  traverse  the 
entire  length  of  the  dam.  The  maximum  floods  during 
the  monsoon  are  estimated  to  rise  8  feet  over  the  crests 
of  the  weirs.  The  crests  will  be  left  perfectly  free 
during  the  monsoon,  but  on  Ist  of  October  37  of  the 
spans  will  be  closed  with  steel  needles,  each  9'  x  9,"  which 
will  be  described  hereafter,  and  the  remaining  spans  are 
to  be  closed  by  gates  10'  X  8,'  so  contrived  that  if  a  flood 
should  occur  in  the  Yelwandi  valley  during  the  cold 
weather  these  gates  will  either  entirely  or  partially  fall 
80  as  to  allow  the  flood  water  to  pass  and  then  they  will 
be  reclosed.  They  constitute,  in  fact,  safety  outlets,  and 
would,  if  they  all  tell,  allow  a  flood  of  over  3.5,000  cubic  feet 
to  pass  over  the  waste  weir.  This  is  much  more  than 
any  flood  that  has  ever  been  observed  in  the  valley  after 
the  end  of  the  monsoon, 

Now  the  area  of  the  I*ke  being  very  approximately 
seven  *jtiare  miles  at  lervel  of  crests  of  tlie  weirs,  it  is 
manifest  that  the9«  gates  and  steel  needles  will  enable  us 
to  stortf  at  least  seven  cquai^  miles  of  water  8  feet  deep, — 
or  say  1,550,000,000  cabid  feet,  thus  making'  the  total 
storage  up  to  5,5aO,000,OdO  cubic  feet,  and  this  will  be 
pri'bably  the  largest  amount  of  water  available  for  irriga- 
tion in  any  tank  in  tbd  world. 

It  ma^  be  asked  how  the  canal  will  be  served  from 
the  end  of  the  moasoon  and  while  the  top  depth  of 
8  feet  is  being  stored  by  the  gates  and  the  needles  ? 
This  brings  out  one  of  the  features  of  the  Nira  pro- 
ject, namely,  that  the  reservoir  has  been  constructed 
in  one  tributary  out  of  five  that  go  to  make  up  the 
Nira  River  floods  at  the  canal  head  works,  so  that 
although  the  Yelwandi  be  held  up  there  will  still  be  four 
aources  of  supply  to  the  canal  and  the  water  from  these 
will  be  more  than  sufficient  for  it  until  the  middle  of 
November  generally,  and  ftiom  that  date  only  will  the  stor- 
age of  the  Batghur  reservoir  be  drawn  upon. 

It  now  remains  to  describe  briefly  the  faDing  gates.  It  is 
bciieTed  they  aro  entirely  new  in  design.  Ajj  already  stated 
they  ftre  each  to  be  8  feet  high  by  10  feet  wide ;  they 
will  consist  of  buckled  steel  plates  i"  thick,  8'xlO', 
wiih  tmitable  angle  iron  stiffemng  at  sides  and  along  the 
top,  but  to  the  lower  edge  of  the  plate  a  bulb  iron  will  be 
rivetted  in  «nch  a  manner  that  the  bulb  will  project  and 
farm  a  joint  inside  a  suitable  socket  or  casting  that  will 
extend  from  pier  to  pier  of  the  opening.  These  piers,  as 
ahready  described,  are  to  carry  a  roadway  and  they  are  to 
be  so  bmlt  that  the  buckled  plate,  aa  it  turns  about  the 
socket  jfjint,  will  close  against  bevelled  surfaces  at  each 
side  or  rather  canvass  padding  at  the  edge  of  the  plate 
will  be  pressed  against  the  bevelled  surface  of  the  mason- 
ry piera  and  »  make  a  water-tight  joint  at  each  side. 
It  should  have  been  stated  that  the  gates  are  to  be  shut 
towards  the  water  and  that  they  will  be  pulled  upwards 
by  strong  chains,  one  on  each  side  of  the  gate.  These 
chains  pa-ss  over  pulleys  and  their  lower  ends  aro  attached 
to  large  blocks  of  masonry  which  hang  freely  within 
cisterns  built  in  the  body  of  the  wall.  The  blocks  of 
masonry  are  of  such  size  that  wh(;n  a  gate  is  shut  against 
a  head  of  8  feet  of  water  there  will  be  a  tension 
on  the  ropes  from  the  weights  oOOlbs.  greater  than 
the  resultants  of  the  pressure  exerted  by  the  water 
and  acting  at  the  aftachmcnts  of  the  chains.  That  is  to 
say,  the  gates  in  a  normal  state  of  affairs  are  held  against 
the  bevelled  edges  of  the  masonry  piers  by  a  pull  of  500 
lbs.  This  has  been  found  on  an  experimental  gate  which  has 
been  several  years  in  action  to  practically  prevent  leakage. 


It  now  remains  to  describe  how  the  gates  will  open 
when  water  rises  more  than  8  feet  above  the  sills  or 
crests  of  the  openings. 

In  each  pier  and  on  the  lake  side  of  the  gate  a  pipe 
is  to  be  built  leading  down  from  an  opening  (8'  above  sill) 
to  the  cisterns  in  which  hang  the  masonry  blocks  described 
above.  As  soon,  therefore,  as  the  lake  rises  above  the  safe 
level,  water  will  freely  pass  into  these  cisterns  through 
the  pipes,  and  as  soon  as  the  masonry  blocks  are  sub- 
merged they  will,  of  course,  lose  (apparently)  weight 
equal  to  their  volume  in  water.  The  stone  at  Batghur 
is  very  heavy  (1801bs.  per  cubic  foot),  so  that  nearly 
one-third  of  the  total  tension  will  cease  when  the  blocks 
are  submerged  by  water  entering  the  cisterns.  In  other 
words,  nearly  l.oOOlbs.  will  be  relaxed  and  there  will 
be  an  excess  pressure  against  each  gate  equal  to  nearly 
l,0001bs.,  tending  to  open  the  gate.  As  a  matter  of  fact 
the  gates  will  open  long  before  the  cisterns  are  full ;  an 
excess  of  about  lOOlbs.  causes  motion  and  the  gates 
begin  to  allow  water  to  pass  over  their  top  edges.  Of 
course  if  the  flood  begin  to  fall  the  cisterns  would  empty 
themselves,  for  small  outlets  have  been  left  on  the  down 
stream  face  of  the  weir  to  allow  escape  of  water  from  the 
cisterns,  but  if  the  watet  continues  to  rise  and  to  flow 
into  the  cisterns  the  gates  will  infallibly  open,  for  the 
pressure  increases  on  the  gate  as  it  assumes  a  horizontal 
position  and  exerts  also  a  greater  moment  to  open  the 
gate.  In  order  then  to  prevent  too  rapid  falling,  side 
passages  are  to  be  cut  in  the  piers  so  that  water  will  pass 
under  the  buckled  plates  and  so  break  the  fall. 

So  long  as  two  feet  of  water  are  passing  over  the  fallen 
gate  the  pressure  will  not  permit  it  to  rise  even  when  the 
cisterns  have  run  dry,  and  arrangements  have  according- 
ly been  made  to  let  down  auxiliary  chains  from  the 
roadway  above,  and  then  by  differential  blocks  the  re- 
quisite assistance  will  be  given  to  shut  each  gate. 

It  is  not  contended  that  the  gates  will  shut  themselves 
without  help  ;  this  is  the  minor  point : — all  that  has  been 
aimed  at  and  attained  is  perfect  security  that  the  gates 
will  open  if  an  unexpected  flood  comes  down  the  valley. 
A  little  time  will  be  expended  and  some  storage  lost 
before  the  gates  can  all  be  reclosed,  but  it  is  probable 
that  with  a  flood  of  sufficient  magnitude  to  completely 
open  all  the  gates,  there  will  remain  sufficient  run  off  from 
the  Yelwandi  hills  to  restore  nearly,  if  not  completely, 
the  full  8  feet  of  surface  storage.  A  few  details  will  perhaps 
be  desirable  regarding  the  working  parts  of  the  gates: — 
1st. — The  attachments  of  the  chains  to  the  gates  are 
placed  so  as  to  lie  behind  recesses  in  the  piers  so  that  these 
attachments  and  the  chains  will  be  out  of  the  direct  flow 
of  water  as  the  gates  open.  Experiment  shewed  this  pre- 
caution to  be  very  desirable  so  that  trees  and  brushwood 
may  not  catch  in  the  chains. 

2nd.— The  final  position  of  the  gate  when  pressed  against 
the  bevelled  edges  of  the  piers  is  sloped  slightly  to  the 
vertical  so  that  the  pull  of  the  chains  may  never  tend 
to  lift  the  gates  out  of  their  socket  joints,  but  on  the 
contrary  always  to  pull  the  gate  against  its  bearing  and 
the  bulb  against  the  cast-iron  or  brass  socket.  The  more 
the  gate  falls  or  opens  the  more  will  the  chains  pull 
it  back  against  its  joint.  These  devices  make  an  op(;n 
joint  safe,  and  manifestly  it  is  a  great  advantage  to  be 
able  to  put  in  or  take  out  a  gate  any  time  if  necessary. 

3rd. — For  each  gate  four  pulleys  are  used,  two  on  each 
side  ;  but  these  are  placed  so  that  nothing  can  float  into 
them  and  foul  the  chains. 

4th.— The  packing  consists  of  cotton  rope  held  in  tarred 
dungreo  and  canvass,  the  edges  of  whioW  are  held  between 
the  angle  iron  and  the  buckled  plate,  so  that  the  covered 
rope  projects  sufficiently  beyond  the  buckled  plate  to 
jam  against  the  bevelled  oAge  of  the  masonry  pier. 

The  experimental  gate  is  8'  high  by  4'  wide  aftd  has 
acted  during  three  monsoons  automatically  and  has  given 
no  difficulty  whatever,  excepting  that  brushwood  occa- 
sionally catches  on  the  chains  after  the  gate  is  open 
and  this  has  sometimes  to  bo  removed  before  the  gate  will 
shut.     The  self-opening  action  has  never  failed.    Directly 
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water  enters  the  cistern,  and  as  stated  above  the  arrange- 
ment for  the  chains  is  so  far  altered  that  they  will  be 
protected  behind  recesses  and  entirely  out  of  the  way  of 
brushwood  when  the  gates  are  open— the  water  flowing 
past  the  gates  at  Bat<:hur. 

_  It  will  be  seen  that  all  apparatus  is  of  the  simplest 
kind  and  verv  cheap,  and  easily  put  up  and  kept  in 
order.     With  8'  head  the  leakage  is  practically  nothing. 

J.  W. 


REPORT  ON  THE  PREVENTION  OF  THE  WASTE 

OF  WATER. 

By  S.  Tomlixson,  Assoc.  1L  iNsr.  C.E.,  F.  R.  Met.  Soc, 

Deputy  Executive  Engineer,  Water 

Works,  Bombay. 

II. 

(Gonliided  from  page  323. j 

With  reference  to  the  divisions  (1)  and  (2),  I  do  not 
think  any  change  can  at  present  be  wisely  made.  The 
demand  for  domestic  purposes — the  great  obj  ect  of  an 
urban  water-supply — is  not  fully  satisfied,  and  until  it  is, 
I  think  no  revision,  by  way  of  reduction,  can  be  made  in 
the  charges  for  meter  supplies.  As  to  No.  4,  it  is  not 
probable  that  any  great  change  would  be  accepted  in  the 
scale  of  charges  to  such  institutions.  It  may,  however, 
not  be  generally  known  what  a  large  quantity  of  water 
is  consumed  in  these  institutions.  The  free  supply 
to  dipping  wells  and  fountains  must,  I  presume, 
be  continued  without  change.  These  number  at 
present  about  IGO.  From  the  ascertained  draughts  of 
several  of  these  I  believe  the  average  supply  may  be 
taken  at  about  one  million  of  gallons  per  day  for  this 
number,  or  say  about  0,000  gallons  per  day  each.  The 
leakage  in  two  instances  amounted  to  40,000  gallons  per 
day.  For  road  watering  probably  during  the  dry  season 
300,000  gallons  or  1,200  carts  per  day  are  used. 

As  to  waste,  the  former  report  shewed  at  present,  say, 
60  per  cent.  In  Liverpool  the  waste  is  now  about  33 
per  cent.  I  do  not  anticipate  it  can  ever  be  less  than 
25  per  cent,  to  30  per  cent,  of  the  total  supply  in  Bombay 
and,  when  water-closets  with  cisterns  and  ball-cocks 
are  introduced,  will  probably  be  more.  The  waste  from 
these  in  Liverpool  and  Bradford  is  more  than  from  all 
other  causes  put  together. 

In  calculating  therefore  the  cost  of  the  water  to  be 
disposed  of  allowance  must  be  made  for  the  above.  The 
total  supply  to  Bombay  is  14,750,000  gallons  per  day, 
as  per  previous  report. 


Deducting  J  for  waste  = 


14,750,000 


=  8ay 


Gallons. 
4,750,000 


Dipping  Wells  and  Free  Supplies              ...  1,000,000 
Street  watering,  urinals,  latrines,  &c.,  aver- 
age for  12  months                ...                ...  300,003 

Oiiaritable  and  religious  institutions          ...  200,000 


Totel  Deduction     ...  6,250,000 

This  leaves  the  quantity  of  revenue  yielding  water 
8,500,000  per  day. 

The  cost  of  maintenance  and  payment  of  interest,  &c., 
was  last  year  1885-86  (see  Administration  Report,  pages 
130,  131),  Rs.  0,71,190.  For  the  present  year,  say, 
Rs.  7,00,000,  or  Rs.  1,918  per  day. 

This  wwks  out  'to  3'6  annas  per  1,000  gallons.  It 
seems,  therefore,  that  4  annas  is  the  sum  to  he  regarded 
as  the  cost- price  of  the  water  actually  supplied  to 
revenue-yielding-consumcrs. 

It  is  this  cost-price  of  water  with  reference  to  the  pay- 
ments made,  where  it  is  used  for  private  gardens  attached 
to  bungalows  paying  water-rate  on  assessment  at  the 
same  rate  as  where  no  garden  exists,  that  I  desire  to  draw 
your  particular  attention.  It  may  be  urged  that  the  gar- 
dens give  additional  assessment  to  the  bungalows.  I 
hope  the  tables  of  meter-readings  appended  will  show 
that  any  additional  jissessment  they  give  bears  no  com- 
parison to  tlio  a^juivoracious  character  (jf  the  garden. 


It  will  probably  be  agreed  that,  provided  the  supply 
can  be  afforded,  it  should  be  given,  and  the  owners  of  the 
gardens  complain  bitterly  when  the  water-supply  is  not 
sufficient.  I  do  not  think,  therefore,  that  restriction, 
except  when  unavoidable,  can  be  practised.  But  it  seems 
only  reasonable  that,  if  a  demand  be  marie  for  water,  it 
should  be  paid  for  at  a  reasonable  rate.  This  seems  to 
have  been  always  the  intention.  There  are  instances  of 
bungalows  paying  double  assessment  for  the  privilege  of 
using  water  |for  the  gardens ;  of  additional  payments  to 
the  ordinary  assessments ;  of  meters  affixed  to  fountains, 
and  the  water  consumed  paid  for  at  ordinary  trade  rates ; 
and  the  present  Bye-laws*  provide  against  the  use  of 
water  for  ornamental  or  irrigatioual  purposes,  except 
when  paid  for  by  measurement  through  meter.  At  pre- 
sent a  connection  to  a  fountain  is,  by  order  of  the  Mu- 
nicipal Commissioner,  not  granted,  except  where  the 
assessment  amomits  to  Rs.  8  per  mensem,  or  where  the 
applicant  agrees  to  pay  that  sum. 

But  the  cases  have  not  been  regularly  dealt  with ;  the 
consumption  for  garden  purposes  is  now,  I  find,  so  large, 
and  the  unpaid-for  fountains  and  connections  being  al- 
most general,  I  feel  unable  to  deal  with  the  question 
without  further  powers. 

As  soon  as  the  monsoon  passed  away,  complaints  from 
Malabar  and  Khambala  Hills  began  to  come  in.  Nobody 
complained  for  himself  or  his  servants,  but  everybody 
for  the  precious  dying  plants.  In  Gowalia  Tank  Meter 
District,  we  found  the  daily  consumption  increased  in 
spite  of  the  daily  stoppage  ot  leaks.  I  determined,  there- 
fore, to  gather  all  the  evidence  I  could  on  the  (luestioii 
of  g.irden  consumptions.  I  affixed  a  meter  to  the 
main  supplying  the  almost  exclusively  bungalow-with- 
i^arden  district  of  Warden  Road.  The  Assessor  has  pro- 
vided me  with  the  annual  revenue  derived  from  this  dis- 
trict on  assessment.  Deducting  that  consumed  through 
meter,  and  making  on  account  of  waste  the  allowance  of 
one-third  from  the  total  consumption  as  was  done  in  deter- 
mining the  cost-price  of  water  (and  I  do  not  believe 
more  can  be  recovered  from  this  district),  the  Municipali- 
ty is  supplying  water  at  a  cost  of  4  annas  per  1,000 
gallons  and  receiving  in  return  2'35  annas  per  1,000 
gallons.  I  have  made  a  special  inspection  of  a  large 
number  of  bungalows  on  Malabar  and  Khambala  Hills, 
Colaba,  BycuUa,  and  other  places,  and  there  can  be  no 
doubt  that  the  consumption  for  gardens  and  fountains  is 
not  paid  for  at  even  nominal  rates,  in  many  cases,  by  the 
usual  payment   on   assessment. 

10.  Nor  does  the  question  appear  otherwise  when 
viewed  from  the  daily  consumption  per  head  of  the 
population.  This  can  only  be  done  approximately,  taking 
the  census  of  1881  as  the  basis.  In  the  former  report 
the  figures  for  the  three  divisions  were  :  — 


Gallons 
per  day. 


Vehar  (Bhandarwada  District, 
Native  City) 

,,    (24")  main,  northern  por- 
tion of  Island  ... 

Tulsi  (Malabar   Hill,  Girgam, 
Fort  &  Colaba; 


2nd  Nagpada,  per  head  per  day 
Kanjathipura  „ 

Khetwadi  „ 

Gowalia  Tank  Road      „ 
Warden  Road  „ 


Gallons 
per  head. 


Population 

&\  millions.       600,000        16 

U        „  80,000        19 

5  „  170,000        30 

The  summary  of  the  supply  in  December  to  certain 
districts  is  as  follows  : — 

Gallons. 
...  14-9 
...  150 
...  19-4 
...  42-7 
...  106.8 

Whether  regarded  in  the  three  main  divisions  or  by  the 
closer  tracing  of  districts,  it  is  quite  evident  that  the 
supplies  to  gardens  consume  far  more  than  all  other  pur- 
poses put  together,  and  that  without  payment  becau£3 
the    usual    assessment    is   not  more   than    sufficient   to 


*  Excerpt  of  Bye-law  10. 

Primtc.  Water  Servirc. — 10.  "  Meters  must  bo  fixed  wherever  Mu- 
nicipal water  is  used  for  cattle,  kept  for  purpose  uf  jirofit,  oniamental, 
irrigational  or  building  purpose;;,  or  for  piirpose<i  of  manufacture  or 
trade." 
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provide  for  the  usual  domestic  reiiuirements  at  fair  nites. 
In  one  of  the  bungalows  to  which  a  meter  is  attached, 
and  where  the  garden  is  verj-  small,  the  consumption  was 
25,000  gallons,  whilst  the  requirements  for  fifty  persons 
and  six  horses  were  only  56,000  gallons,  during  the  same 
period.  In  luiother  case  the  garden  consmnption  was 
67.000  gallons  against  22,000  gallons  for  domestic  pur- 
poses, and  here  restrictions  were  introduced  on  the  garden 
consumption  when  it  was  found  a  meter  had  been  fixed. 
In  the  other  cases  it  is  not  practicable  to  divide  the  con- 
sumptions. 

As  the  number  of  gardens  in  Bombay  is  now  very 
large  and  is  continually  increasing,  I  trust  I  have  been 
able  to  shew  that  some  change  is  refjuired  in  the  system 
of  payment.  There  are  two  or  three  ways  in  which  the 
change  could  be  made  : — 

1.  By  fixing  meters  where  water  is  used  for  gardens, 
either  to  the  whole  supply  or  to  separate  connections  for 
the  garden  supplies. 

2.  By  payment  of  swrie  sum  per  square  yard  of  garden 
area. 

3.  By  special  rates  of  Assessment  where  there  arc 
gardens. 

4.  By  regarding  fountains  and  taps  in  gardens  as 
extras,  as  is  done  in  many  Home  and  American  Com- 
panies and  Municipalities. 

I  have  visited  a  very  large  number  of  bungalows  in 
order  to  be  able  to  consider  which  of  those  methods 
would  be  the  best  suited  for  Bombay.  I  am  strongly  in 
favor  of  the  last  course.  It  does  not  introduce  the  prin- 
ciple of  measurement  for  domestic  purposes,  which,  I 
think,  is  strongly  to  be  objected  to,  and  yet  preserves  the 
owner  or  occupier  from  having  the  expense  of  laying 
down,  at  in  some  cases  great  expense,  separate  pipes,  and 
it  saves  the  disputes,  trouble  and  expense  consequent  on 
the  introduction  and  use  of  so  many  meters,  and  the  tap 
being  the  outlet  for  the  water  we  are  directly  assessing 
the  drawing  capacity  of  the  occupier.  The  assessment 
per  s<|uare  yanl  would,  I  expect,  be  much  and  reasonably 
disputed.  Some  small  gardens  use  much  water  and 
Other  large  ones  less,  and  we  should  then  merely  be 
thrown  back  upon  a  system  of  allowing  so  many  taps  per 
unit  of  area.  There  are  many  cases  in  which  a  supplc- 
mcntarj-  supply  is  obtained  from  wells,  and  here  a  re- 
duction could  be  reasonably  claimed.  Disturbing  the 
onJinary  assessment  as  in  the  third  way,  would  lead  to 
many  alterations  and  re-alterations  in  the  Assessment 
Books. 

I  therefore  consider  that  a  sum  of,  say,  Rs.  4  per  men- 
sem for  each  tap  and  Rs.  8  for  each  fountain,  with  an 
allowance  of  1,000  gallons  total  storage,  would  be  the 
best  method  of  recovering  the  extra  charge  if,  as  I  trust 
it  may  be,  it  is  decided  to  be  done.  This  could  be  re- 
covered by  returns  forwarded  from  this  office  to  the 
A«se.ssor  and  Collector  in  the  «ame  way  that  consumptions 
through  meters  are  now  presented.  The  work  of  deter- 
mining what  .vas  a  garden  connection  would,  I  presume, 
fall  <jn  this  deprtment,  and  if  so,  I  should  be  prepared  to 
undertake  the  first  general  survey  personally. 

In  conclusion,  I  would  summarize  the  points  which,  I 
venture  to  submit,  require  attention. 

1.  An  increase  of  the  Waste  Prevention  Staff  so  as  to 
bi-  enabled  to  vigorously  carry  forward  the  work. 

2.  The  adoption  of  some  system  for  recovering  reve- 
nue from  gardens. 

An  affinnativ<!  determination  on  these  two  points  would, 
I  have  no  doubt  whatever,  lead  to  an  increase  of  net  re- 
venue and  a  more  regular  and  satisfactory  supply  of  water 
to  the  city. 


Bombay,  January  26,  1887. 


S.  T. 


Oexebai-  R.  StRACHEy,  RE.,  is  to  be  the  President  of  the 
Ri-i^al  Geograiihical  Society  during  the  current  year  in  succesnion 
to  Lord  Aberdare.  The  founder's  raedal  of  the  Society  has  this 
year  been  awarde<l  to  Lieutenant-Colonel  T.  H.  Hoidich,  r.e, 
J>puty  Saperint«ndent,  Survey  of  India  Department,  for  the 
eminent  services  he  has  rendered  to  geography  in  Afghanistan. 


MEMORANDUM  ON  RE-BURNT  PORTLAND 
CEMENT. 

By  Du.  Eoward  Nicholson,  Late  Army  Medical 
Department, 

Reburnt  cement  may  bo  used  instead  of  ordiuarj' 
cement ;  but  its  energy  is  so  great  that  it  must  be  di- 
luted with  the  latter  unless  it  can  be  used  at  once.  The 
toUowing  is  the  rate  of  setting?  under  water,  and  mixtures 
can  be  made  according  to  the  special  purpose  reciuired  : — 

Reburnt  cement  neat  ...  ...  2  minutes. 

Do.         do.   +   1  ordinary  cement  ...  5  minuti's. 

Do.        do.   +  2      do.  do.  ...  h  liour. 

Do.        do.   +  3      do.  do.  ...     1  hour. 

Do.         do.   -i-  5      do.  do.  ...  3  hours. 

Ordinary  cement    ...  ...  ...  16  hours. 

After  18  hours  under  water,  when  the  slowest  of  the 
above  composition^  would  be  set  hard,  the  adhesive 
strength  was  found  to  vary  but  little  from  6"1  lbs.  per 
si[uare  inch  with  reburx^t  cement  neat,  to  4''6  lbs.  per 
square  inch  with  ordinary  cement. 

Dilution  with  a  moderate  amount  of  sand  (equal  part) 
did  not  notably  affect  the  setting  or  strength  of  the 
above  compositions. 

Portland  cement  damaged  by  being  hardcaked  did  not 
give  such  good  results  when  simply  reburnt,  as  when  pre- 
viously mixed  with  water  and  made  into  brickets. 

The  damaged  cement,  ground  if  necessary  under  the 
wheel,  should  be  made  into  paste  and  spread  out  in  a 
layer  about  2  inches  thick  on  a  stone  floor.  The  mass 
should  bo  divided  into  conveiuent  sized  bricks  while  still 
soft.  After  24  hours  the  bricks  may  be  stacked  until 
required  for  burning;  they  may  advantageously  be  watered 
for  a  few  days  after  making.  The  bricks  may  be  burnt 
at  a  temperature  lower  than  is  required  for  lime  ;  and  6 
or  8  hours  burning  is  sufficient.  When  burnt  they  are 
quite  friable  and  are  ground  as  easily  as  common  clay 
bricks ;  this  may  lie  done  ixnder  the  common  stone- 
runner  mill.*  Before  packing  the  cement  should  be 
aired  in  a  thin  layer  for  about  48  hours  ;  a  sample  made 
into  paste  is  packed  into  a  small  chatty  of  2  or  3  inches 
diameter,  which  is  at  once  immersed  ;  the  paste  will  set 
suddenly  in  about  2  minutes ;  but  if  the  cement  be  not 
sufficiently  aired,  it  will  expand  and  crack  the  chatty 
after  a  time  varying  from  10  minutes  to  2  hours.  The 
aired  cement  should  be  packed  in  barrels  until  required  ; 
its  energy  will  not  diminish  for  a  month  or  even  much 
longer,  but  it  is  best  to  burn  no  more  bricks  than  can  be 
used  within  the  next  three  months. 


SEWERAGE  SCHEME  FOR  KARACHI  CITY  AND 
ITS  SUBURBS. 

By  J.  Steachan,  M.  Inst.  C.  E.,  Municipal  Engineer. 

(Continued  from  page  2G9.J 

IV. 

21.  The  land  selected  for  the  sewage  farm  is  at  its 
highest  point  94'.tG  above  datum,  which  is  oO'OO  above 
mean  sea-level  datum. 

22.  With  respect  to  the  Engines  to  be  employed  for 
the  pumping  work,  I  think  it  will  be  unnecessary  to 
enter  into  details  at  this  stage.  Full  enquiries  should  be 
made  as  to  the  latest  improvements,  with  special  reference 
to  economy  in  the  matter  of  fuel.  Makers  should  be 
requested  to  submit,  along  with  their  tenders,  drawings 
(and  specifications  for  examination. 

The  Engines  at  pumping  station  will  have  to  be  able 
to  pump  2  million  gallons  of  sewage  in  10  hours  a  height 
of  16  feet  and  force  tliesamc  quantity  a  distance  of  7,800 
feet  with  a  rise  of  39  feet.  To  do  this  an  Engine  of,  say,  70 
Horse-Power  will  be  required,  and  to  provide  against  ac- 
cidents, it  is  usual  to  provide  a  duplicate  Engine.  These 
would  cost,  with  Engine-house  and  pumps  complete,  about 
£7,000.     The  general  practice  is,  as  I   have  said,  to   have 

*  Tlie  ground  cement  should  be  passed  through  a  sieve  of  36  nieche.s 
(or  better  48  meshes)  to  the  linear  inch.  Brass  wire  gauze  of  these 
numbers  is  made  m  England. 
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En<;ine.s  in  duplicate,  but  for  Karachi  I  would  recommend 
that  the  Engines  be  of  less  power  and  in  triplicate,  for 
there  are  seascjns  when  mucli  less  pumping  will  have  to  be 
done  than  at  othci-s  and  when  it  will  be  an  economy  to 
have  a  small  Engine  to  do  it.  The  first  cost  of  Engines  in 
triplicate  will  bo  much  less  than  the  first  cost  of  the  En- 
jjines  of  lai'ger  size  in  duplicate,  and  the  cost  of  working 
will  certainly  be  much  less.  Thus  I  woidd  reconunend  to 
have  instead  of  two  70  Horse-Power  Engines  three  of  •iii 
Horse-Power,  which  would  cost,  including  pumps  and  the 
necessary  buildings,  about  £5,600. 

23.  In  carrying  out  a  sewerage  scheme  the  following 
are  the  general  principles  which  have  to  be  adhered  to  : — • 

«.  That  all  storm  water  is  to  be  excluded  from  the 
sewers  as  far  as  possible. 

h.  That  storage  capacity  be  provided  for  the  night  flow 
of  the  sewerage,  as  the  pumps  will  only  be  worked  during 
the  day.  i 

c.  That  the  storage  reservoir  should  be  cut  off  from 
the  outfall  sewer  by  a  flap  valve,  so  that  no  sewer  gas  may 
risa  by  the  drains  towards  the  Town. 

d.  That  all  sewers  be  built  perfectly  water-tight,  so  as 
to  exclude  all  subsoil  water. 

e.  That  all  pipes  sewers  should  be  laid  in  straight  lines 
and  that  air  shafts  should  be  provided  at  each  change  of 
direction  or  inclination  of  the  sewers,  so  that  provision 
may  be  made  for  the  proper  ventilation  and  inspection  of 
the  entire  sewerage  system. 

/'.  That  provision  be  made  for  flushing  the  sewers 
whore  necessary. 

With  regard  to  the  subsoil  water  it  has  been  found 
that  at  a  certain  part  of  Camp  it  stands  at  a  level  much 
too  near  the  surface  to  be  satisfactory  for  those  living  in 
the  neighbourhood.  This  high  level  is  confined  to  one 
small  part  only,  where  there  has  been  an  old  nuLlah 
which  formerly  carried  off  the  storm  waters  of  this  part 
to  the  sea.  I  am  not  inclined  to  think  that  any  special 
arrangement  will  have  to  be  made  in  connection  with  the 
general  scheme  of  drainage  to  remedy  this.  A  drain 
laid  from  Victoria  Street,  through  the  Superintending 
Engineer's  compound  and  leading  into  the  tiuUah  at 
Kutcherry  Road,  would,  in  my  opinion,  be  sufficient  to 
remedy  the  evil  and  to  reduce  the  level  of  the  water  to 
what  it  was  before  the  Malir  Water  was  introduced. 

24:  Provision  will  be  made  for  private  connections 
with  the  drains  as  the  work  proceeds,  and  the  Corpora- 
tion will  have  to  decide  on  what  terms,  and  by  whom 
these  shall  be  made.  It  should  be  part  of  the  scheme 
that  all  the  present  cesspools  shall  be  opened  out  and 
disinfected  ;  filled  in  with  sweet  earth  and  closed  finally 
im  the  works  being  sufficiently  far  advanced  to  receive 
the  sewage  on  the  land.  This  work  will  require  most 
careful  supervision  and  should  be  carried  on  with  the 
utmost  caution.  Not  too  many  pits  should  be  opened  at 
one  time  ;  their  contents  should  be  immediately  carted 
away  and  the  holes  filled  up  with  large  quantities  of 
fresh  earth  and  quick  lime.  Deodorants  and  disinfectants 
should  be  freely  used,  of  which  sulphate  of  iron  and 
carbolic  acid  are  perhaps  the  most  efficacious  as  well  as 
cheapest.  All  private  connections  should  be  most  care- 
fully made  and  trapped,  and  in  the  narrow  streets  and 
lanes  of  the  town,  besides  the  ordinary  man-hole  ven- 
tilators, pipes  should  be  connected  with  the  hovise  drain 
between  the  traps  and  the  houses  and  earned  up  the 
fronts  of  the  houses  a  few  feet  above  the  roof.  Private 
water  closets  will  also  be  connected  with  the  sewers  where 
desired,  but  the  Corporation  should  register  all  such  and 
cause  them  for  some  time  at  least  to  be  periodically  in- 
spected. There  is  great  danger  that  the  inhabitants, 
ignorant  of  the  mode  of  action  of  these  closets,  will  en- 
deavour to  get  rid  of  all  sort.s  of  rubbish  through  the 
opening  and  thereby  derange  their  working.  A  little 
experience  of  their  management  will  no  doubt  soon  pre- 
vent this  happening.  It  will  be  essential,  however,  that 
all  clo.sets  be  connected  with  a  water  cistern  in  the  house, 
so  that  the  house  drains  may  be  properly  flushed.  I 
would  recommend  that  these  closets  be  all  of  one  descrip- 


tion for  the  native  community,  one  without  a  seat  will  be 
the  best,  with  the  top  of  tlie  pan  a  few  inches  only  above 
the  level  of  the  floor,  and  self-acting,  so  that  the  tumbler 
of  the  cistern  discharges  a  certain  quantity  of  water  into 
the  pun  immetliately  after  it  has  been  used.  The  public 
latrines  and  urinals  should  all  be  constructed  on  the  same 
principle. 

In  the  rough  estimate,  which  accompanies  this  report, 
provision  will  be  made  for  a  complete  service  of  latrines 
and  urinals,  there  being  few  of  trie  former  and  none  of  the 
latter  in  the  Town  at  present.  The  type  of  public  latrine 
will  also  have  to  be  carefully  considered.  It  must  be 
constructed  of  non-porous  material  and  the  pans  should 
be  without  comers  or  angles.  The  floors  must  in  all 
cases  be  of  non-porous  materials  and,  if  possible,  the  walls 
also  for  a  certain  height. 

25.  Arrangements  for  flushing  the  sewers  should  be 
made  by  means  of  Field's  annular  .syphon,  or  others  of  a 
like  description,  being  fitted  at  each  street  Water  service, 
at  each  dead  end  or  where  necessary.  These  sj'phons  are 
very  cheap  and  also  very  efficacious.  They  are  automatic 
in  their  action,  and  are  thus  described  by  the  Resident 
Engineer  under  Mr.  T.  Hawkesley,  M.i.c.E.,  at  the  Ayles- 
bury sewage  works :— "  The  flushing  tank  answers  the 
purpose  for  which  it  was  designed  most  fully,  as  it  not 
only  keeps  75  yards  of  the  new  sewers  clear  of  deposit,  but 
extends  its  beneficial  effects  much  further,  though  in  a 
less  degree.  It  is  found  that  the  condition  of  the  sew- 
ers has  been  much  improved  since  the  flushing  tanks  have 
been  in  operation.  The  size  of  the  sewer  varies  from 
24,  30  to  39  inches  and  the  inclination  from  1  in  600  to 
1  in  800." 

20.  Before  closing  this  report  I  desire  to  embrace  the 
present  opportunity  of  urging  on  the  members  of  the  Cor- 
poration, in  the  strongest  manner  possible,  the  necessity 
of  taking  steps  to  admit  a  little  more  fresh  air  and  sun- 
shine into  the  recesses  of  the  Native  Town.  This  I  would 
accomplish  by  running  a  broad  wide  street  of  the  size  of 
Napier  Street  through  the  centre  of  the  Town  from  South- 
West  to  North-East.  No  time  could  be  more  ojiportune 
for  doing  this  than  when  a  large  work,  like  the  one  now 
proposed,  is  being  carried  out.  In  taking  up  land  for  the 
new  road  sufficient  should  be  taken  for  a  road  90  or  100 
feet  wide  and  for  plots  averaging  forty  feet  deep  on  each 
side,  so  as  to  enable  the  Municipality  to  sell  plots 
for  shops  and  houses  along  the  frontages  of  the  new 
street.  If  this  were  done  I  feel  convinced  that  those 
sites  would  be  so  much  in  demand  and  would  sell 
at  such  a  high  figure  as  would  leave  in  the  end  a 
very  considerable  balance  in  favor  of  the  Municipa- 
lity. But  this  would  not  be  all  the  good  that  the 
scheme  would  effect,  for  many  houses  of  a  most  un- 
healthy description  would  be  removed  and  others  of  a  new 
and  improved  character  would  be  built  in  their  places. 

That  something  in  the  nature  of  this  proposal  is  now 
required  will  be  readily  seen  from  a  report  T  submitted  to 
the  Municipality  as  far  back  as  1877.  I  then  said  a 
strangpr  on  walking  through  the  native  Town  of  Karachi 
will  at  once  be  struck  with  the  want  of  ventilation  in  the 
streets.  It  struck  me  forcibly  the  first  time  I  visited  the 
Town  and  I  have  ever  since  been  strongly  impressed  with 
the  necessity  of  supplying  this  want.  Doctor  Leith, 
Surgeon-General  of  Hospitals  and  President  of  a  Sani- 
tary Commission,  in  his  report  on  the  sanitary  con- 
dition of  Karachi  in  1867,  after  having  described  the 
native  Town  as  a  collection  of  houses,  built  side  by  side, 
and  back  to  back  without  any  interval,  traversed  by  small 
unpavod  courts,  mazy  passages  and  blind  alleys,  with  one 
side  of  the  house  only  by  which  air  and  light  can  be 
admitted,  goes  on  to  say, — "  were  it  not  for  the  wind 
towers  or  badgeers,  that  are  in  universal  use  it  seems 
impossible  that  human  life  could  be  maintained  in  such 
dwellings.  Every  house  and  hut  has  its  wind  tower 
rising  above  its  flat  roof  and  with  its  opening  direct  to 
the  South- West."  No  amount  of  such  openings  could 
compensate  for  the  want  of  free  access  of  fresh  air  into 
the  passages  and  courts  and  lower  apartments  of  the 
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houses,  and  tlie  Municipality  should  not  delay  to  open 
straight  and  wide  thoroughfares  through  the  town.  Very 
much  has  been  done  for  the  improvement  of  the  Town 
generally,  but  with  reganl  to  the  ventilation,  nothing  has 
been  done,  want  of  the  necessary  funds  required  to  carry 
out  such  an  extensive  improvement  has  of  cottrse  been 
the  cause  of  delay,  and  may  yet  be  a  cause  of  still  further 
delay  where  so  much  remains  to  be  undertaken.  The 
works  could  be  commenced  from  the  South- West  end  of 
the  new  street  and  proceeded  with  gradually,  and  though 
it  took  ten  years  and  many  thousands  of  rupees  to  com- 
plete the  work,  it  would  l>e  worth  all  the  time  and  all 
the  money.  I  have  shewn  on  the  plan  the  land  which 
would  be  required  tor  the  new  street  as  100  feet  wide  ; 
this  width  of  course  does  not  include  the  plots  of  about 
40  feet  wide  on  each  side  which  would  be  resold  by  the 
Municipality  for  the  purpose  of  erecting  shops  and  houses 
wherewith  to  face  the  street. 

The  need  for  ventilation  is  now  far  greater  than  before, 
lor  houses  have  been  built  where  small  plots  of  vacant 
ground  formerly  existed,  and  where  houses  have  been  re- 
built they  are  «'>f  a  better  description  certainly,  but  they 
tend  to  shut  ouc  the  light  and  air  more  effectually  than 
the  old  ones,  inasmuch  as  they  are  generally  much 
higher.  I  think  the  native  members  of  the  Corporation 
should  take  this  matter  up.  It  is  one  on  which  much  of 
the  comfort  and  happiness  of  their  fellow  townsmen  de- 
pend. 

27.  Appended  is  a  rough  estimate  of  the  works  con- 
nected with  the  scheme  of  sewerage  amounting  in  all 
to  Rs.  7,77,416. 

1  have  not  attempted  to  estimate  the  cost  and  antici- 
pated income  from  the  formation  of  a  new  road,  but  will 
be  most  happy  to  give  the  Municipality  the  benefit  of 
ray  views  on  the  subject  if  there  appears  to  be  anj-  desire 
to  take  up  the  question. 

(To  he  contivAied.) 


THE  GEOMETRY  OF  THE  OBLIQUE     ARCH. 

By  a.  Ewbank. 
VI. 

Fig.  10a. 


We  hav<'  now  Ui  iiiqiiin;  whether  this  point  R  is  com- 
mon to  .all  other  tangent  lines  drawn  at  points  where  the 
face  coursing  curves  are  out  by  the  ellipse  in  that  face. 
In  fiq.  12  the  curve  S^  S,  meets  the  ellipse  at  P. 
Another  r/roup  of  .spirals  will  have  crossed  the  plane 
A  Q  H  of /}(/.  11  at  a  line  different  from  0  a;.  Let  the 
initial   spiral  of  this  new  group    cross  at   the   front   W. 


Fig.  12. 


Let  A  0  W=X  in  circular  measure.  This  initial  spiral 
may  be  denoted  as  regards  any  point  V  on  it  by  the  equa- 
tions x~-  r  Cos  a,  y=  r  Sin  a,  z=mra  —  7)i  r  X  where  as  be- 
foi-e  (i  is  a  variable  angle.  The  second  spiral  of  this  new 
group  may  as  regards  any  point  Ui  on  it  be  defined  by 
the  equations,  x^  =  i\  Cos  a^,  y^==r^  Sin  a^,  :,=J)i, 
I'l  ni—in^  r-^  X.  For  this  second  spiral  crosses  A  Q  B 
at  a  point  W  J  on  0  W  produced.  We  may  now  use 
\h.cfg.  10  a  for  the  chord  U^  V.  For  the  point  P  we 
have  to  substitute  V.  For  Si  we  have  XJ^  and  the 
value  of  0  Rj  which  we  shall  obtain  will  give  the  point 
R^,  where  Ui  V  produced  cuts  0  y.  If  we  obtain  the 
same  value  k\  for  0  R^  as  before  we  obtained  for  0  R 
then  Buck's  tiaeorem,  as  here  generalised,  is  established. 
As  befoi-e  since  XT',  V,  and  R^  are  three   points   on   a 

,.,,,.  OH  ORi   -I-  VM  M    H 

straight  Ime-^j-^^-jj 

where  O  R^  =  kK 


Uj  N-V  M        N  L-MH 


As  before  /,■ 


r  rj  Cot  0,  Sina,  — a. 


Now  when  we  sub- 


tract z  from  Cj   the  quantity  m  r  \=ijij  Tj  X  disappears. 
Cot  6   Sin  a,  —a 


Thus  we  get  k^  = 


rCote 


a,  —a 


when  the 


m 

point  Uj  moves  down  to  V.  Thus  k^  =  /c  or  0  Rj  =0  R. 
That  is  the  tanget  line  at  V  passes  through  the  same 
point  in  ?/  O  produced  as  did  the  tangent  line  at  P.  Thus 
all  the  face  coursing  curves  when  they  meet  the  ellipse 
give  tangent  lines  strictly  converging  to  one  point. 

In  our  case  m  =  tau  fi  or  k  =  r  Cot  6  Cot  ,6.  In  the 
common  arch  6  =  90'',  /3=;90°  .'.  k==o  or  R  coincides 
with  O  as  we  should  expect.  For  any  value  of  6  less  thau 
90  and  any  acute  angle  for  /3  the  point  R  is  below  the 
roadway — the  arch  being  a  semi-ellipse. 

Fiff.  3. 


B 


\ 

J^^ 

%^ 

\ 

\b\ 

Thus  without  assigning  any  particular  pitch  to  the 
intradosal  spirals  we  still  have  the  benefit  of  Buck's 
theorem  in  its  now  generalised  form.     We  may,  therefore, 
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in  constructing  an  oblique  arch,  choose  our  pitch  as  seems 
desirable.     In  the  case  where  we  take  the  Buck  pitch  we 

see  (romfig.  3  that  tan  /3=tan  0=a — tan  0.    In  this  case 

k=2rGot-e      ,.  ,.     ^,  ^  •       f     r^  t> 
which  IS  the  common  expression  for  O  R. 

We  may  conclude  this  discussion  by  showing  that  such 
curves  as  P  Sj  So  or  V  Ui  U„  of  dci.  12  are  really,  as 
has  been  stated,  curved  lines  and  are,  moreover,  concave 
towards  Oy.  In  /?(/.  13  the  curve  B  V  D  is  half  of  the 
elliptic  arch  line.  V  F  is  the  spiral  line  on  the  axis 
cylinder  radius  r  meeting  the  ellipse  in  V.  If  V  L 
be  drawn  parallel  to  the  axis  0  2  of  the  cylinder  to 
meet  the  plane  a;  O  ^  in  L,  and  a  line  V  G  be  drawn 
parallel  to  0  L,  then  any  other  spiral  of  the  same 
group  as  V  F  passes  through  the  straight  line  V  G.  As 
L  0  cuts  the  plane  BO  U  of  the  arch  at  O,  it  follows 
that  G  V  cuts  the  same  arch  face  at  V.  The  point  G 
in  the  figure  is  out  of  this  arch  face  and  on  the  east 
side  of  it.  The  spiral  H  G  of  the  same  group  must 
thus  be  produced  to  some  point  U„  before  it  meets  the 
arch  face. 

Fiff.  13. 


The  point  V  is  defined  by  x=r  Cos  a,  y  =^  r  Sin  a, 
2=  rnr  a  —  G.  The  point  G  will  have  the  same  a  as  V 
has.  Therefore  if  a^  be  the  angle  for  the  point  U._,, 
a  2  >  a.  This  was  noticed  before  with  respect  to  the 
curve  P  Si  Sg.  In  fg.  13  V  K  R  is  a  risht  angle 
and  V  R  K  is  acute  — as  appears  more  naturally  in  fiq. 
12.  In  either  figure  V  K^=z-+x^.  For  in  fg.  13  6  E 
=a;,  EN=2:andVK''=  ^ON^^OE^+EN^  Buts=a; 
Cote  .-.  VK2=a;2  (1  +  Cot  ■^e)=x-  Cosee  "6  .'.tan 
V  K     X  Cosee  0     r  Cos  a  Cosee  0     Cos  a  Cosee  6 


VRK= 


"KR      2/  +  0R      rSing+rCote     Cot  fl 


m 


m 


+  Sin  a. 


If  no*  *e  suppose  the  tangent  to  the  same  curve 
V  Uj  to  be  drawn  at  the  point  U„  and  to  make 
an  angle   S   with   O  jr  we  shall    have    in   the  same  way 

Cos  Oj  Cosee  6 
tan    8=  Gate 


m. 


-+Sina„ 


,  Nowm.j  r^-=mr,^heTQr.^=r  + 


V  G  (seefg.  13)  Therefore  Wj  <  m  and  as  a^  >a  we  have 

h  Sinffl„   greater  than 1-  Sin  a.     Also  Cos  a., 

m.,  '   °  m 

is  less  than  Cos  a.    Thus  tan  8  is  less  than  tan  V  R  K  or 
8  is  less  than  V  R  K. 

This  shows  that  the  direction  of  the  tangent  at  U.   is 
different  from  that  of  the  tangent  at  V,  or  that  the  line  V 


tJi  Uj  is  really  curved.  If  the  angle  8  had  been  greatfer 
than  V  R  K  the  curve  V  V^  would  have  been  convex  to- 
wards 0  y.  As  8  is  less  than  V  R  K  the  curve  is  concave. 

By  taking  cylinders  of  radii  smaller  than  0  A  of  Jig. 
11  and  considering  the  correspondinj;  special  lines  of  the 
sa.vae  group  as  give  the  curve  VtJj  tJ.j  we  should  by  the 
intersection  of  these  spiral  lines  with  the  same  plane  B  0 
M  obtain  other  points  on  the  curve  Uj  V  prolonged 
throu<,'h  V.  One  such  point  is  H  in_^,^.  12. 

These  inner  spiral  lines  pass  through  the  line  0  W  of 
fi().  11.  The  last  of  them  is  a  spiral  line  drawn  on  a  cylin- 
der of  radius  zero.  Therefore  this  last  spiral  line  is  the 
axis  O  z.  In  fact,  because  the  product  m,  r  is  constant  we 
see  that  when  r  is  extremely  small  171  must  be  extremely 
large.  Now  m  =  tangent  of  the  pitch.  Therefore  the 
pitch  must  be  nearly  90°  and  this  makes  the  spiral  line 
nearly  parallel  at  all  points  of  its  course  to  the  axis.  This 
reasoning  may  be  compared  with  that  in  our  earlier 
part  of  this  discussion,  where  we  saw  that  the  intrado- 
sal  coursing  lines  in  the  common  arch  were  really  parti- 
cular cases  of  spirals. 

Thus  the  curve  U^  V  being  continued  throui.'h  V 
ultimately  reaches  the  point  0.  In  fact  more  naturally 
it  starts  from  0  and  the  portion  V  U2,  which  we  origi- 
nally obtained,  is  a  part  arbitrarily  selected — so  to  say — 
by  the  arbitrary  value  given  to  0  A  of  Jig.  11.  Or 
we  may  say  it  is  determined  by  the  accidental  width 
of  the  roadway. 

Of  these  curves  which  cut  the  ellipse  B  V  D,  one  only, 
»fo.,  S^  P,  will,  when  produced  to  0,  have  its  tangent  at 
the  point  0  coincident  with  the  line  O  D  oi  fg.  12  or 
Jig.  11.  If  between  the  points  P  and  B  oi  Jig.  12  we 
suppose  that  at  every  point  of  the  elliptic  arc  is  drawn 
such  a  curve  as  Ua  V  and  the  curve  be  continued  do\vn 
to  the  point  O  and  the  inclination  at  0  of  its  tangeht 
line  to  the  line  0  D  be  called  T,  then  the  angle  7  takes 
all  values  successively  between  zero  for  the  curve  S„  P  O 
and  90"  for  the  curve  through  B,  which  latter  has  really 
lost  its  curvature  and  become  the  straight  line  B  O. 

In  the  foregoing  demonstrations  only  ordinary  Geometry 
and  Trigonometry — as  dealing  with  lines  and  planes — 
have  been  employed.  It  is  hoped  that  the  reasoning 
has  been  made  clear,  and  thus  that  a  question  interest- 
ing both  in  Geometry  and  Engineering  has  been  made 
accessible  to  those  whose  ordinary  avocations  have  left 
them  little  opportunity  for  pursuing  and  extending 
their  early  mathematical  studies. 

A.  E. 


THE  MADRAS  HARBOUR. 

Its  Construction,  Destruction,  and  Reconstruction. 

XI  I. 

In  sending  out  the  report  of  Sir  .John  Hawkshaw  and 
his  colleagues  to  the  Governments  of  India  and  Madras, 
the  Secretary  of  State  said  that,  so  far  as  the  engineering 
questions  involved  were  concerned,  their  views  should  be 
accepted  as  closing  the  discussion  on  the  principle  of 
restoration  to  be  followed,  if  the  decision  should  be  come 
to  that  the  additional  outlay  which  was  requisite  should 
be  incurred.  As  Mr.  Parkes  generally  concurred  with 
the  Committee,  there  was  nothing  to  load  to  hesitation 
in  that  respect.  But  before  coming  to  a  final  decision  to 
sanction  so  large  an  outlay,  the  Secretary  of  State  desider- 
ated a  report  on  the  financial   aspect  of  the  (|uestion. 

In  a  letter  forwarded  with  the  Secretary  of  State's 
despatch,  Mr.  Parkes,  in  reply  to  a  request  from  him, 
made  his  remarks  on  the  Home  Committee's  report.  He 
explained  that  though  he  had  been  in  frequent  connnuni- 
cation  with  the  Committee,  and  given  them  all  the 
information  and  opinions  he  could,  both  orally  and  in 
writincc,  yet  the  conclusions  given  in  their  Report  were 
arrived  at  quite  independently  of  him.  And  he  submitted 
that,  in  considering  these  conclusions,  and  taking  action 
upon  them,  a  large  allowance  must  be  made  for  the  fact 


346 


INDIAN  ENGINEERING. 


[June  4,  87. 


that  the  gentlemen  composing  the  Committee  were  not 
personally  acquainted  with  the  locality,  and  that  their 
local  information  was  obtained  at  second-hand, — from 
himself,  Mr.  Thorowgood  and  Mr.  Molesworth  he  must 
have  meant.  And  then,  in  pure  Gladstoiiese,  Mr.  Parkes 
went  on  to  apologise  for  the  Committee,  and  to  endeavour 
to  make  out  that  the  details  of  their  plan  must  not  be 
adhered  to.     He  then  said : — 

Subject,  then,  to  the  limitations  implie<l  in  the  aVmve  remarks,  I 
in»y  state  that  I  have,  after  full  consideration,  come  to  the  conclusion 
to  ixiuiescc  in  the  general  recommemlation  of  the  Clommittee  that  the 
•ddJUonal  strength  reciuire.l  shouUl  be  given  by  a  large  wave-breaker, 
5vy.i|i.fing  of  concrete  blocks  laid  at  random  on  the  sea-face.  I  need 
Bot  saySat  I  have  come  to  this  conclusion  with  great  reluctance, 
beoauae  it  involves  a  very  large  additional  outlay,  which  would  have 
been  saved  if  the  more  inexiiensive  plan  which  I  proposed  in  March 
last  ha«l  met  with  independent  professional  support.  I  do  not  think, 
however,  that  I  should  he  justified  in  urging  the  latter  further,  even  if 
my  present  opinion,  that  it  would  have  possessed  the  necessary  elc- 
meots  of  stability,  shouhl  remain  unchanged,  for  I  think  this  to  be 
CMaotially  one  of  those  cases  in  wliich  action  should  be  taken  only 
with  a  strong  concurrence  of  professional  opinion. 

Nothing  is  here  said  about  the  Committee's  insistance 
on  the  adoption  of  bond,  or  about  the  concrete  cap, 
without  which  they  did  not  consider  the  wave-breaker 
would  be  suflBcient.  Mr.  Parkes  thought  that  there  might 
be  a  saving  of  seven  or  eight  lakhs  of  rupees  owing 
to  more  blocks  of  the  old  work  being  found  available 
than  the  Committee  assumed.  And  he  said  that  at  least 
four  years  would  be  required  for  the  restoration,  reckoned 
from  the  time  of  commencing  block-setting  which  could 
not  be  started  until  the  Titan  Cranes  had  been  replaced. 

The  action  the  Madras  Government  took  on  receiving 
the  instructions  of  the  Secretary  of  State  upon  the  Home 
Committee's  report,  which  were  issued  "  in  vie^y  to 
assisting  the  Government  of  India  to  arrive  at  a  decision 
upon  the  course  which  it  will  be  most  desirable  to  follow 
in  reference  to  the  work  of  restoration,"  was  to  appoint 
a  Committee  to  frame  the  needful  estimates,  and  to  con- 
sider the  question  of  restoration  in  all  its  bearings.  The 
Committee  consisted  of — 

Colonel  R.  H.  Sankey,  C.B.,  B.E.  ...  President. 

Colonel  J.  O.  Hasted,  R.E.  ...  ") 

Lieutenant  J.  H.  Taylor,  B.N.R.  | 

T.  E.  Marshall,  Esq.  ...  ^   Members. 

F.  N.  Thorowgood,  Esq.,  M.  Inst.  c.e.    | 

N.  St.  B.  Beardmore,  Esq.    ...  J 

Major  C.  Bowen,  R.E.  ...  ...  Secretary. 

The  Committee  were  instructed  that  the  views  of 
the  Home  Committee  were  to  be  accepted  as  closing 
the  discussion  in  principles  ;  but  as  there  were  two  dis- 
tinct methods  of  applying  the  general  principle  to  the 
seaward  arms  of  the  wall-— (1)  as  per  Section  No.  3  of 
the  Home  Committee's  Report,  and  (2)  as  per  Section 
No.  4,  and  further  as  the  Home  Estimates  were  profess- 
edly only  approximate,  the  Madras  Committee  were  called 
upon  to  submit  distinct  recommendations,  and  as  far 
an  possible  a  detailed  estimate,  for  the  consideration 
of  the  Government  of  India.  But  they  were  also  direct- 
ed Uj  consider  the  propriety  of  reducing  the  width  of 
entrance  as  recommended  by  the  Home  Committee,  and 
to  submit  such  alternative  scheme  as  might  appear  to 
them  feasible,  within  the  prescribed  cost. 

The  Madra.s  Committee  submitted  their  Report  on 
the  20th  June  1888,  or  in  less  than  two  months  after  re- 
ceipt of  the  orders  of  Government,  and  they  appear 
to  have  worked  well ;  but  their  interpretation  of  the 
orders  of  the  Secretary  of  State,  to  consider  the  discus- 
sion on  principles  of  restoration  as  closed,  was  different 
from  that  of  the  Madras  Goveniment,  for  they  went 
into  the  question  of  reconstructing  the  elbows  and  sea- 
faces  on  the  random  block  system,  and  came  to  be  of 
opinion  that  it  was  the  proper  one  to  adopt.  They 
estimated  in  detail  the  cost  of  restoration  on  all  the  three 
systems  considered  by  the  Home  Committee,  and  also  the 
coet  of  closing  the  eastern  entrance  by  each  of  them,  and 
of  opening  out  an  entrance  ")00  feet  in  width  through 
«h<-  norih-eastem  elbow,  which  alteration  in  the  plan 
of  the  Harbour  they  strongly  recommended  for  adoption, 


and  they  submitted  a  plan  and  cross-sections  embodying 
their  proposals,  which,  however,  we  cannot  reproduce.  The 
estimates  were  prepared  by  Mr.  Thorowgood.  Nor  can  we 
give  as  much  space  to  the  notice  of  their  Report  as  we  could 
wish.  lu  submitting  this  Report  to  the  Government  of 
India,  the  Government  of  Madras  thus  summarised  and 
backed  it  up : — 

In  the  first  place,  as  regards  the  estimated  cost  of  the  works,  this 
Committee,  on  a  close  review  of  the  rates  of  work,  time  recjuired  for 
execution,  &c.,  find  that  to  restore  the  break-waters  on  the  plan  most 
favoured  by  Sir  John  Hawkshaw's  Committee  {i  e.,  as  per  Sections 
Nos.   1,  2,  and  3  of  their  report)  would  be  as  follows,  viz.  : — 

Rs. 

(1)  While  retaining  the  present  Harbour  entrance  ...  50,9.3,980' 

(2)  While  reducing  the  entrance  to  450  feet        ...  ...  51,85,580 

The  latter  sum  compares  directly  with  the  Home  Committee's 
Estimate  No.   1,  amounting  to  £479,219-15-2. 

As  will  be  observed,  the  Madras  Committee  have  shown  by  the 
highest  nautical  opinion  that  it  would  be  dangerous  to  decrease  in  any 
way  the  width  of  the  present  eastern  entrance,  and  that  so  long  as 
this  latter  is  left  open,  the  Harbour  must  remain  exposed,  as  at  present, 
to  continued  disturbance,  as  well  as  being  a  pei-petual  source  of  the 
gravest  anxiety  to  all  concerned  during  cyclone  periods.  They  further 
show  that,  while  carrying  out  for  the  seaward  arms  the  random  block 
method  of  reconstruction,  which  is  stated  to  be  "a  safe  system  to 
follow  "  by  Sir  John  Hawkshaw's  (Committee,  the  objectionable 
eastern  entrance  may  be  closed,  and  a  perfectly  still-water  harbour 
created,  at  a  total  outlay  of  Rs.  51,42,626,  or  for  Rs.  42,954  less  than 
that  needed  for  reconstructing  the  works  in  the  manner  most  approved 
by  the  Home  Committee. 

The  incidental  advantages  of  the  plan  suggested  (see  paragraphs  46 
to  54  of  the  present  Committee's  Report)  are  so  marked  that  His 
Excellency  in  Council  trusts  that  they  may  be  fully  weighed  iu  ar- 
riving at  a  conclusion  in  regard  to  the  completion  of  this  great  work. 
Not  only  would  the  Harbour  enjoy  complete  immunity  from  disturb- 
ance during  ordinary  weather,  thus  facilitating  in  every  way  all  the 
trade  operations  of  the  port,  but,  what  is  of  the  highest  moment,  no 
ships  need  be  sent  to  sea  on  the  commencement  of  a  storm.  It  is  impos- 
sible, in  the  opinion  of  this  Government,  to  lay  too  great  a  stress  on 
this  single  fact,  or  to  doubt  the  soundness  of  the  reasoning  on  which 
it  has  been  established.  Not  only,  moreover,  could  the  Harbour,  under 
the  altered  conditions,  be  dredged  out  and  its  area  increased  to  any 
required  extent,  but,  as  observed  by  the  Committee,  it  might,  by  a 
suitable  system  of  defences,  form  a  complete  harbour  of  refuge  in  times 
of  war.  As  regards  the  resumption  of  the  works,  I  am  now  to  submit 
that  every  day's  delay  is  adding  to  the  cost  of  establishment,  and 
continues  the  disadvantages  under  which  the  trade  of  the  port  has  been 
suffering  since  the  cyclone  of  the  12th  November  1881. 

Regarding  the  question  of  altering  the  position  of  the 
entrance  to  the  Harbour,  the  Committee,  after  quoting 
the  solemnly  recorded  opinion  of  their  two  nautical  mem- 
bers, said : — 

With  this  very  distinct  opinion  of  the  professional  officers  before 
them,  an  opinion  the  validity  of  which,  it  may  lie  observed,  has  long 
impressed  itself  on  all  who  have  had  an  opjiortunity  of  witnessing  the 
effect  of  the  waves  which  come  in  by  the  present  entrance,  the  com- 
mittee have  felt  that  their  duty  would  be  very  inadequately  performed 
if  they  left  unnoticed  this  blot  on  the  present  scheme,  or  if  they 
disguised  from  the  Government  their  clear  opinion,  not  only  as  to  the 
infeasibility  of  narrowing  the  present  entrance,  but  as  to  the  vital 
necessity  for  closing  the  latter  completely  if  a  quiet  harbour  is  to  be 
secured.  No  matter  what  the  direction  of  the  wind,  the  unceasing 
swell  on  this  portion  of  the  coast  rolls  in  with  the  crests  of  the  waves 
parallel,  or  very  nearly  so,  tf)  the  coast  line.  In  no  case  is  it  believed 
that  the  angle  exceeds  .30°  to  the  general  line  of  the  coast.  The  result 
is  that  seas  enter  the  present  mouth  freely,  and  owing  to  the  small 
length  of  the  Harbour,  are  not  dispersed  before  reaching  the  shore  at 
its  base.  The  action  is,  of  course,  greatly  intensified  during  storms,  and 
particularly  with  the  wind  from  the  east.  At  sucli  times  the  sea  inside 
the  Harbour,  though  not  so  high  as  outside,  is  certainly  of  a  dangerous 
character,  being  exceedingly  l)roken.  Taking  these  and  other  facts 
into  consideration,  the  Committee  have  to  record  their  opinion  that 
unless  means  l)e  found  for  closing  entirely  the  present  entrance,  no 
'radical  cure  will  have  been  applied  to  the  chief  <lefect  of  tlie  work  as  at 
present  designed. 

The  Home  Committee,  in  many  parts  of  their  report,  correctly  draw 
[attention  to  the  unduly  small  area  of  the  present  Harbour,  not  much 
more  than  the  outward  half  of  which  is  suited  for  mooring  vessels  of 
any  draft ;  but,  as  will,  no  doubt,  at  once  be  recognized,  the  proposals 
above  made  must,  by  affording  the  means  whenever  desired,  of  dredg- 
ing out  the  shallow  portions  to  any  required  depth,  admit  of  doubling 
the  useful  area.  An  operation  of  this  character,  it  is  almost  needless  to 
say,  could  never  be  carried  out  so  long  as  the  present  entrance  remains 
open,  the  disturbance  inside  the  Harbour  being  such  that,  with  the 
exception  of  a  very  few  days  each  year,  would  render  dredging  opera- 
tions impossible,  excepting  at  an  altogether  prohibitive  outlay. 
Not  only  would  the  advantfigcs  here  enumerated  be  secured,  but  in 
many  other  respects,  such  as  tlie  possibility  of  moorhig  sliips  much 
closer  together  than  is  at  present  feasible,  biinging  ships  much  closer 
to  the  shore,  estiiblishing  wharves,  jetties,  &c.,  facilities  to  the  trade 
of  the  port  may  be  increased  indefinitely. 

We  should  have  mentioned  before  that  the  Committee 
thought  it  most  undesirable  to  attempt,  to  erect  the 
new  superstructure  on  the  ruins  of  the  old  work,  apd 
therefore   of  the  two   methods  recommended  to  be  tried 
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by  the  Home  Committee  they  had  no  hesitation  in  re- 
commending that  of  retiring  the  alignment  behind  the 
ruins  of  Mr.  Parkes'  work. 

On  receipt  of  the  Madras  Committee's  Keport,  the  Gov- 
ernment of  India  lost  no  time  in  taking  the  opinion  of 
Air.  Molesworth  on  it,  in  connection  with  the  Report  of 
the  Home  Committee.  For  the  reconstruction  of  the  ruin- 
ed elbows  and  see-faces,  Mr.  Molesworth  adhered  to  his 
former  proposal  of  random  work,  but  admitted  that  it  was 
desirable  to  increase  the  height  of  the  breakwater  above 
water-level,  and  he  submitted  revised  cross-sections  <riving 
effect  to  this.  He  also  recommended  that  no  addition 
should  be  made  to  the  rubble  foundation  on  the  sea  side, 
but  that  the  blocks  should  be  deposited  on  it  to  a  slope  of 
1  to  1,  the  French  system,  with  a  view  to  deflect  the 
waves  instead  of  allowing  them  to  break  ;  and  he  recom- 
mended that  the  rubble  foundation  should  be  added  to 
on  the  Harbour  side  on  the  same  slope  of  1  to  1,  to  carry 
additional  blocks  on  the  same  slope. 

Mr.  Molesworth  also  adopted  the  Home  Committee's 
width  of  crest,  30  feet,  with  the  top  course  made  up  level 
on  bags  of  concrete  ;  and  the  result  of  all  this  was  an 
enormous  addition  to  the  number  of  blocks,  per  foot  run, 
as  compared  with  those  shown  in  his  first-proposed  section. 
Mr.  Molesworth  also  went  at  some  length  into  the  ques- 
tion of  reducing  the  width  of  entrance,  and  calculated 
that  even  were  it  reduced  to  .4.50  feet  as  proposed  by  the 
Home  Committee,  a  wave  30  feet  high  outside  the  Harbour 
would  still  cause  a  swell  inside  only  1  foot  less  ia  height 
than  were  the  entrance  left  at  .5.50  feet.  At  the  head  of 
the  jetty,  2,500  feet  from  the  entrance  the  swell  would 
still  be  .5-74  feet  instead  of  6'78.  He  seemed  inclined  to 
favor  the  plan  of  closing  the  present  entrance  and  opening 
one  elsewhere,  but  did  not  approve  of  that  proposed  by 
the  Madras  Committee,  and  suggested  alternatives, — for 
which  we  must  refer  our  readers  to  his  note,  at  page  171 
of  the  Government  publication,  which  is  illustrated  by 
several  diagrams.  Mr.  Molesworth's  opinions  are  thus 
summed  up  by  himself: — 

1»«."I  recommend  that  the  raising  of  the  faces  and  elbows  of  the 
Harbour  be  accepted,  hut  that  the  raising  of  the  sides  be  postponed 
pending  further  experience. 

2n(i.~I  recommend  that  the  wave-breaker  for  the  sides  be  only 
carried  out  at  first  for  two  or  three  hundred  feet  from  tlie  elbows,  and 
that  its  completion  be  also  postponed  until  the  necessity  for  it  can  be 
determined. 

3rd.~I  recommend  the  adoption  of  the  random  block  system  on  the 
iUbrU  of  the  original  wall,  but  I  advise  that  the  sections  be  rnodified 
in  accordance  _  with  the  typical  sections  given  in  diagrams  1  and  2 
appended  to  this  note. 

ith.—l  recommend  a  postponement  of  the  reduction  of  the  width  of 
entrance  until  it, can  be  ascertained  by  practical  experiment  with  fixed 
beacons  that  such  a  reduction  can  be  allowed  with  safety  to  the  ship. 
pin§  ;  and  with  regard  to  the  alternative  entrance  from  one  side,  I 
advise  that  the  question  be  referred  to  some  eminent  nautical  authority 
in  India,  bearing  in  mind  that  a  concave  face  to  the  breakwater  is  quite 
inadmissible. 

The_  settlement  of  the  third  point,  namely,  the  method  of  i;econ- 
structing  the  face  and  elbows,  is  the  only  one  that  presses  for  an  imme- 
diate decision,  and  it  is  very  desirable  to  arrive  at  a  decision  on  this 
point  with  the  least  possible  delay,  not  only  to  enable  the  manufacture 
of  blocks  to  be  recommenced,  but  also  to  prevent  further  disaster 
to  the  existing  works  from  future  cyclones  by  protecting  thera  with 
random  blocks. 

The  case  ^gain  went  to  Colonel  Brownlow,  and  after 
having  obtained  information  as  to  the  strength,  duration, 
and  effect  of  the  littoral  currents  at  Madras,  he  convinced 
Mr.  Molesworth  that  one  of  his  suggestions  would  not  do, 
namely,  that  the  entrance  should  be  to  the  south-eastward. 
(7V)  he  continued.) 


AERIAL   NAVIGATION. 

(Translated  from  Annalea  IndustrieU.es  for  Indian 
Engineering) 

The  Aerial  Buoy  :    Its  Instability. 

The  ordinary  balloon,  such  as  it  has  left  the  hands  of  the 
Montgolfiers  and  Charleses,  has  often  been  compared  to  a 
buoy.  The  compari.'ion  is  correct  up  to  a  certain  point,  but 
ig  more  to  the  disadvantage  of  the  buoy  than  to  that  of  the 
balloon,  as  we  shall  attempt  to  show. 

A  huoy  is  a  floating  body,  but  a  body  without  a  soul,  blind- 
ly obeying   the   whims  of  the  slightest  passing  current ;  the 


same  may  be  said  of  the  balloon,  but  there  the  analogy  ceases. 

While,  on  the  other  hand,  the  buoy,  if  carefully  construct- 
ed, can  float  on  the  water  for  an  almost  indefinite  length 
of  time,  the  air  balloon  cannot  balance  itself  and  float  in  the 
air.witho'it  the  unceasing  attention  of  the  aiiron^i^t. 

Therefore,  if  the  aerostat  can  be  compared  to  a  buoy,  it 
must  be  to  an  instable  buoy  under  water,  and  one  that  the 
slightest  accident  will  cause  to  rise  or  sink.  To  transform  the 
aerial  buoy  into  an  aerial  boat,  is  it  not  necessary,  above  to 
first  give  it  the  stability  it  stands  so  greatly  in  need  of  ? 

But  at  the  time  balloons  were  inveinted,  this  problem  was 
practically  unsolvable,  as  will  be  seen  when  we  ha.^e  explained 
the  causes  of  their  instability. 

To  do  this,  we  must  imagine  we  are  considering  a  buoy, 
but  we  will  suppose  that,  instead  of  being  light  enough  to 
float  on  the  surface  of  the  water,  the  buoy  carries  ballast 
enough  to  exactly  equal  in  weight  the  density  of  that  fluid. 

Under  these  conditions,  we  will  place  it  in  mid  ocean, 
under  water,  at  a  certain  distance  from  the  surface  of  the 
liquid  ;  if  everything  continues  exactly  as  in  its  initial  state, 
our  buoy  will  remain  immoveable  in  the  midst  of  the  water, 
without  either  rising  or  sinking.  But  should  its  weight  be 
accidentally  added  to,  by  shells  for  instance  attaching  them- 
selves to  it,  and  causing  the  apparatus  to  exceed  in  weight  the 
fluid  it  displaces,  it  will  descend  by  degrees  into  the  depths 
of  the  ocean  an3  will  not  stop  till  it  reaches  the  bottom  of  the 
sea  ;  for  water  being  almost  incompressible,  is  of  a  density 
perceptibly  the  same  at  all  depths,  and  the  weight  of  the  dis- 
placed liquid  will  hardly  increase  at  all  during  the  descent 
of  the  apparatus. 

Should,  however,  an  accidental  cause  have  lightened  the 
buoy,  it  would  have  risen  to  the  surface  for  the  same  reasons, 
having  lost  its  equilibrium  in  the  midst  of  the  water.  It  is 
this  instability  of  bodies  entirely  immersed  which  has  hither- 
to  hindered  the   practical  realisation   of  submarine   vessels. 

These  vessels  are,  in  fact,  liable  to  sink  into  the  depths  of 
the  ocean  should  a  current  of  water,  however  slight,  cause 
their  weight  to  increase.  The  fishes,  however,  are  formed  so 
as  to  effectually  combat  this  instability  and  they  do  it  un- 
consciously by  using  the  powerful  mechanical  means  with 
which  they  have  been  provided  by  nature. 

Of  late,  similar  means  have  been  employed  in  the  construc- 
tion of  submarine  vessels  of  comparative  steadiness,  hut 
their  apparatus  is  still  very  imperfect  in  comparison  to  the 
magnificent  floating  vessels  furrowing  all  the  seas.  It  is 
evident,  therefore,  that  if  mankind  had  been  condemned  to 
navigate  by  means  of  'submarine  vessels  only,  maritime 
navigation  would  Still  be  in  its  infancy  and  exist  only  in 
embryo. 

Man  is  condemned  to  navigate  the  aerial  ocean  by  means 
of  an  apparatus  completely  immerged ;  the  sub-marin^ 
boat  navigates  under  water,  the  aerial  boat  navigates  U7ider 
air.  and  the  instability  of  the  balloon  is  analogous  to 
that  of  diving  boats. 

But,  it  will  be  said,  air  is  not  an  incompressible  fluid  like 
water,  and  its  density  diminishing  in  proportion  as  we  rise, 
an  aiirial  buoy  will  therefore  displace  a  volume  of  air  of  so 
much  the  less  the  higher  it  rises.  And  whatever  may  be  its 
ascending  force,  this  force  will  diminish  to  nothing  at  a  certain 
height,  at  which  height  our  buoy  will  stop.  The  same  thing 
will  occur,  should  an  accidental  heaviness  be  produced,  the 
aerial  buoy  would  at  first  descend,  and  then  meeting  with 
strata  of  air  of  increasing  density,  would  lighten  itself  gra- 
dually until  it  is  again  in  equilibrium. 

This  argument  seems  unanswerable  ;  and,  in  fact,  would  hn 
so,  were  it  possible  to  construct  bal  loons  of  steel,  and  close 
them  hermetically  in  such  a  way  as  to  render  their  volume 
unvarying  at  all  heights.  Unfortunately  this  cannot  be  done, 
the  envelope  of  the  balloon  must  be  freely  open  in  the  lower 
portion.  If  this  precaution  were  not  observed,  the  aerostat 
on  rising  into  the  air  and  penetrating  into  regions  of  extreme 
rarification,  would  very  soon  hurst  on  account  of  the  interior 
pressure  of  the  gas  enclosed.* 

A  balloon,  therefore,  of  unvarying  weight  and  volume,  is  im- 
possible. We  must  look  upon  the  aerostat  as  a  bag  partially 
or  entirely  filled  with  gas,  freely  obeying  the  variations  in 
weight  of  this  volume  of  gas  that  shrinks  on  descending,  ex- 
pands on  rising  and  freely  escapes  by  a  safety  valve  of  ex- 
tremely deliqate  construction,  as  soon  as  further   e.xpansion  is 

*  A  Balloon  of  Pongee  silk,  10  metres  in  diameter,  completely  filled 
and  closed  at  sea-level,  would  burst  at  a  height  of  400  or  500  metres, 
and  a  lightentng  of  .30  kilogrammes  would  suffice  to  carry  it  to  that 
height. 


us 


INDIAN  ENGINEERING. 


[June  4,  '87. 


rendered   impossible — that   ia,   as  soon  as  the  balloon  is   com- 
pletely filled. 


A. 


(To  be  continued.) 


ENGINEERING  EDUCATION  AND  PRACTICE 

IN  NEW  SOUTH  WALES. 

(From  an  occasional  Correspondent.) 

Thk  facilities  for  instruction  in  the  various  branches  of 
the  engineeriaj;  profession  that  are  now  provided  for  the 
youth  of  New  South  Wales  are  equal  in  completeness  of  de- 
tail and  extent  of  range  to  any  that  may  exist  in  other 
ooantries.  First  and  foremost  stands  the  Engineering  School 
of  the  University  of  Sydney,  where  graduates  are  required  to 
pass  through  a  complete  theoretical  training  in  a  course  which 
has  been  specially  arranged  to  qualify  them  for  all  the  duties 
of  a  Civil  Engineer.  The  course  extends  over  three  years 
(including  one  year  in  arts),  and  consists  of  lectures  and 
practical  work  in  such  subjects  as  physics,  chemistry  and  in 
the  sciences  which  bear  more  or  less  upon  engineering.  The 
students  are  also  taught  the  use  of  the  various  instruments 
used  in  surveying  and  setting  out  engineering  work  and  have 
to  spend  a  good  part  of  their  time  in  the  field.  Instruction 
is  given  in  designing,  and  preparing  working  drawings  and 
specifications  of  structures  and  machinery.  A  laboratory  is 
attached  to  the  school  which  is  fitted  complete.  The  engineer- 
ing lecture  rooms  are  provided  with  a  large  and  complete  col- 
lection of  models  and  parts  of  machines  and  structures, 
diagrams,  drawings  and  a  good  technical  lilirary.  In  the 
laboratory  the  student  receives  practical  instruction  in  the 
various  processes  involved  in  the  preparation  of  materials  used 
in  construction,  the  quantitative  determination  of  the  effi- 
ciencies of  prime  movers  and  machines,  and  the  testing  of  the 
strength  of  materials. 

The  Sydney  Technical  OoUege  ranks  next  in  importance  and 
is  an  admirable  Institution  supported  by  the  State,  which  is 
doing  valuable  work  in  educating  at  evening  classes  a  large 
number  of  young  men  who  are  otherwise  engaged  during  the 
day.  The  College  provides  instruction,  by  means  of  lectures  and 
laboratory  work,  in  the  various  sciences,  as  well  as  practical 
instruction  in  a  variety  of  important  trades,  such  as  boiler 
making,  pattern  making,  smiths',  fitters',  turners',  and  plum- 
bers' work,  bricklaying,  masonry,  carpentry,  and  joinery.  In- 
struction in  mechanical  drawing  is  also  given,  and  a  most 
complete  set  of  models,  diagrams,  and  drawings  are  at  the 
service  of  the  different  lecturers. 

It  will  thus  be  seen  that  the  machinery  of  instruction  pro- 
vided for  men  who  desire  to  become  good  engineers  is  ample 
and  thorough,  and  it  is  a  matter  for  surprise  that  the  op- 
portunities offered  are  not  more  largely  availed  of,  especially 
in  connection  with  the  more  strictly  scientific  course  at  the 
University.  It  would  almost  appear  from  this  that  the 
prospects  of  future  employment  are  not  sufiiciently  good  to 
induce  young  men  to  sacrifice  the  time,  money,  and  prolonged 
mental  effort  which  are  involved  in  obtaining  a  decree. 
The  State  has  acted  liberally  in  providing  means  of  instruction 
for  aspirants  to  the  various  branches  of  engineering,  but  it  has 
stopped  at  that  praint,  inasmuch  as  no  provision  has  been  made 
for  drafting  off  any  of  the  successful  students  into  Govern- 
ment employment,  although  all  the  most  important  engineering 
works  in  the  country  are  in  the  hands  of  the  State.  The 
scope  for  private  engineering  practice  is  very  limited  and 
there  can  be  no  doubt  that  the  position  of  all  engineers 
outside  those  holding  official  positions,  has  lately  been  very 
distressing,  and  at  no  period  in  the  history  of  this  country 
has  there  been  a  larger  number  of  men  connected  with 
engineering  work  unable  to  obtain  employment.  Private 
engineering  firms  have  been  obliged  to  reduce  the  number 
of  their  hands  to  a  minimum  and  are  doing  very  little 
business,  whilst  in  the  case  of  those  professional  men  who 
have  secured  engagements,  many  have  been  forced  to  accept 
a  rate  of  remuneration  that  would  be  refused  by  a  labourer. 
It  is  to  be  hopod  that  under  more  favourable  auspices,  better 
seasons  and  general  improvement  in  commerce  and  manu- 
factures prosperity  may  soon  replace  the  present  period  of 
depression.  There  can  be  no  doubt  of  the  superiority  of  a 
regular  course  of  study  qualifying  young  men  to  enter 
practically  on  the  work  of  the  engineering  profession  as 
compared  with  a  system  of  pupilage,  and  all  that  is  needed 
to  increase  the  attendance  of  students  at  the  University  is 
the  existence  of  gome  prospect  that  after  working  through 
the  course  there  they  will  be  able  to  attain  a  respectable  and 
comfortable  position  in  life. 


NOTES  FROM   HOME. 
(From  our  own   Correspondent. ) 

Two  gas  buoys,  on  the  principle  patented  by  Messrs. 
Pintsch  and  Co ,  will  be  placed  in  the  Crosby  channel 
of  the  River  Mersey.  This  important  departure  being 
the  result  of  exhaustive,  and  most  satisfactory  experi- 
ments made  by  the  Dock  Board.  The  buoy  on  the 
west  side  will  show  a  flash  light,  and  that  on  the  east  side 
a  fixed  light,  and  they  will  be  of  great  assistance  to  mari- 
ners when  passing  this  dangerous  channel  at  night.  The 
buoys  are  cliarged  with  oil  gas  at  a  high  pressure,  each 
charge  lasting  fifteen  days  when  burning  continuously. 
The  system  has  received  the  full  approval  of  the  Trinity 
House  Committee, 

A  clergyman  in  Yorkshire  has  obtained  a  patent  for  a 
"  safety  electric  lamp  for  mines."  The  chief  feature  in  the 
device  is  the  interposition  of  wire  gauze  between  the  car- 
bon of  an  incandescent  lamp  and  the  exhausted  envelope 
of  glass  in  which  the  carbon  is  contained,  so  that  in  case  of 
fracture  of  the  glass  the  carbon  is  prevented  from  igniting  any 
combustible  mixture  of  gases  or  coal  dust  surrounding  it. 

The  Hotel  de  Ville,  Paris,  possesses  the  largest  electrical 
accumulator  plant  on  the  Continent ;  it  has  been  laid  down 
by  M.  Regnier  with  the  advice  of  M.  Plante.  It  comprises 
165  giant  couples  of  26  centimetres  diameter  and  80  centi- 
metres high.  Tlie'total  power  of  the  battery  is  80,000  Watts  or 
100  horse-power  and  it  is  used  to  regulate  the  lighting  of 
2,200  Edison  lamps  in  the  grand  salon  and  the  adjoining 
rooms  which  can  accommodate  10,000  guests  at  a  time.  The 
battery  is  supplied  from  dynamos  driven  by  engines  of  130 
horse-power.  It  weighs  1 1  tons  and  contains  4,.500  litres  of 
fluid.  The  cells  are  of  Plante  type  of  the  original  spiral  mo- 
del. They  are  more  properly  voltameters  than  accumulators. 
The  scheme  for  this  installation  at  first  contemplated  a  plant 
capable  of  sustaining  the  lighting  of  the  saloons  for  a  whole 
night,  but  this  was  modified  for  what  was  called  "budget 
reasons"  As  it  is,  no  other  Municipality  has  ventured  upon 
so  costly  an  experiment. 

Interesting  information  has  recently  been  published,  shew- 
ing the  growth  of  passenger  traffic  on  the  underground  Rail- 
ways, the  leading  omnibus,  and  the  tramway  routes  of  Lon- 
don, during  the  20  years  ending  with  1884.  From  this  it 
appears  that  the  London  General  Omnibus  Company  previous 
to  the  opening  of  the  Metropolitan  Railway  carried  about  40 
millions  of  passengers  annually.  The  average  fare  was  3^r/. 
and  the  cost  to  the  Company  3-^d.  per  passenger.  The  average 
fares  by  omnibus  now  are  practically  the  same  as  the  Metro- 
politan Railway,  about  twopence.  The  Omnibus  Company 
now  carries  about  as  many  as  the  Railway  ;  about  seventy-five 
millions  each.  In  regard  to  cost,  however,  there  is  a  great 
difference,  the  expense  per  passenger  by  omnibus  being  If'i., 
whilst  by  Railway  it  is  only  JoJ.  On  the  Tramways  about  119 
millions  are  now  carried  ;  the  average  fare  is  about  l^d  and  the 
cost  about  l^'l  per  passenger.  In  the  twenty  years  under  con- 
sideration the  traffic  of  the  metropolis  has  increased  470  per 
cent; 

The  Association  of  Municipal  Engineers  held  its  third 
examination  of  candidates  for  the  Association's  certificate  of 
competency  on  the  22nd  and  23id  instant.  Over  20  candidates 
were  entered  for  the  examination,  which  was  held  at  the  Insti- 
tution of  Civil  Engineers  by  kind  permission  of  the  Council  of 
that  Body.  The  examiners  were  Mr  J.  Lobley,  President  of 
the  Association,  Borough  Engineer,  Hanlev  ;  W.  G.  Laws,  City 
Engineer,  Neweastle-on-Tyne  ;  E  B.  Elliceclark,  County  Sur- 
veyor, Sussex  ;  H.  P.  Boulnois,  Borough  Engineer,  Portsmouth. 
It  is  announced  that  the  next  examination  will  be  held  in 
Manchester  in  October  next. 

It  is  announced  that  this  Association  has  its  annual 
Conference  in  July  in  Leicester,  and  that  a  visit  is  projected 
to  Paris  during  the  coming  summer — where  in  the  matter  of 
drainage  and  sanitary  works  the  members  will  no  doubt  have 
plenty  of  interesting  material  to  visit  and  study. 

A  twenty-ton  floating  crane  is  illustrated  and  described 
in  Engineer.  It  is  here  pointed  out  that  with  ever-increas- 
ing dimensions  of  our  ships,  the  floating  crane  is  found 
to  be  the  most  convenient  form,  offering  greater  facilities 
than  any  other  system  of  lifting  machinery.  In  this  case 
the  crane  revolves  entirely  round  ;  the  point  of  the  jib 
describing  a  circle  of  70  feet  in  diameter  and  the  height  is 
about  70  feet.  By  the  admission  of  water  into  a  tank  extend- 
ing over  the  whole  area  of  the  pontoon,  the  immersion  is 
increased,  thus  affording  a  large  margin  of  stability  in  rough 
water. 
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PUBLIC  WOHKS  DEPARTMENT. 

Bombay,  May  26    1887. 
As  a  temporary  anaiigeineiit   Mr.   A.  E.  Ilight,  Assistant   En- 
gineer, l8t  L'nule,  on  return  from  furlnugli,  is   appointed    to  act   as 
Executive  EuL'ineer  for  Irritjation,  Kliandpsli. 

N.-W.  P.  and  Oudh,  May  28. 1887. 
Baildin(!--i  and  IXoads  Branch. 
Babu  Brijput  Rai,  Assistant  Engineer,  1st  grade,  is,  on  return 
from  fnrlongli,  posted  to   tlie  2nd  (Circle,  Provincial  Worlss. 

Witli  reference  to  Notification  dated  10th  January  1887,  appoint- 
ing him  to  the  .3rd  Circle,  Provincial  Works,  Babu  Chandu  Lall, 
Apprentice  Engineer,  is  posted  to  the  Benares  ExecutiveDivision. 
Irrigation  Bninch. 
With  reference  to  Notification  dated  17th  Jfay  1887,  posting 
liira  to  the  2nd  Circle,  Irrigation  Works,  Babu  Bidhn  Bhusan 
Biswas,  Assistant  Engineer,  1st  grade,  is  posted  to  the  Bhognipur 
Division,  Lower  Ganges  Canal. 

Burma,  May  21, 1887. 

With  reference  to  Burma  Gazette,  Public  Works  Department 
Notification,  dated  the  29th  October  1886,  Mr.  H.  G.  Billings, 
Assistant  Engineer,  2nd  grade,  temporarily  attached  to  the  Burma 
State  Railway,  is  re-transferred  to  the  Provincial  Establishment 
and  posted  to  the  Peffu  Division. 

With  reference  to  Gazette  of  India  Notification,  dated  the  11th 
April  1887,  Mr.  A.  T.  Chiodetti,  Assistant  Engineer,  2nd  grade, 
reported  his  arrival  at  Rangoon  on  the  afternoon  of  the  14th 
instant,  and  his  services  are  placed  at  the  disposal  of  the  Manager, 
Burma  State  Railway. 

Assam,  May  28, 1887. 
Rao  Sahib  Matadiu  Sukul,  m.a..   Apprentice  Engineer,  who  was 
transferred  to  the  Sylhet   District  in    Orders  dated  5th  May  1887, 
reported  his  arrival  at  Svlliet  on  the  afternoon  of  the  16th  May  1887. 
India,  May  28, 1887. 
Major   W.    H.   Coaker,     r.k..   Executive  Engineer,    1st    grade, 
Deputy  Consulting  Eiieineerfor  Railways,  Madras,  is  appointed  to 
officiate  as  Consulting  Engineer  to  the   Government   of   India    for 
Guaranteed   Railways,  Calcutta,    during    the   absence   of  Colonel 
C  H.  Luard.  r.e.,  on  leave,  or  until  further  orders. 

Colonel  K.  A.  Jopp,  r.e.,  Executive  Engineer,  1st  grade,  and 
Deputy  Consulting  Engineer  for  Railways,  Bombay,  on  return 
from  furlough,  to  officiate  as  Deputy  Consulting  Engineer  for 
Railways,  Madras,  vice  Major  W.  H.    Coaker,  r.e. 

The  services  of  the  undermentioned  officers  are  placed  at  the 
disposal  of  the  Indian  Midland  Railway  Company. 

Mr.  H.  L.  Monk,  Executive  Ensineer,  1st  grade.  State  Railways. 
Mr.  L.  G.  Pricketfc,   Executive  Engineei,   4th   grade,   temporary 
rank,  State  Railways. 

Mr.  W.  D.  Barrow,  As.Mstant  Engineer,  Istjrade,  State  Railways. 
Lalla  Fakir  Chand, Assistant  Engiieer,  2nd  grade,  State  Railways. 
Mr.  G.    A.   Campbell,    Executive    Engineer,   3rd  grade.  North- 
western Provinces  and  Oudh. 

Mr.  W.  E.  Meares,  Executive  Engineer,  3rd  grade,  North- 
western Provinces  and  Oudh. 

Director-General  of  Riiilwa^s. 
Babu  Blioobun  Mohun  Bose,  Executive  Engineer,  3rd  grade,  sub. 
pro  tern.,  is  granted  leave  on  medical  certificate  for  five  months  and 
six  days,  with  effect  from  the  afternoon  of  fifteenth  December  1886. 
BihtcJiistnn. 
Mr.   W.  H.  King,  Executive  Engineer,  2nd  grade,  4th  Division, 
Frontier   Road   Circle,   is   granted     one    year's     furlough     under 
chapter   V.    section   50,   Civil    Leave   Code,    with  effect    from  the 
date  he  may  avail  himself  of  it. 


Madras,  May  25,  1887. 

The  following  intimation,  received  from  the  Secretary  of  State, 
is  published:— Mr.  B.  H.  Young,  A-ssistant  Engineer,  "l.-^t  grade, 
Madras,  four  inontli.s'  extraordinary  leave  (m.c.)  without  pay. 

The  following  promotion  is  made: — Mr.  F.  W.  Ashpitel,  from 
Assistant  Engineer  1st  grade,  to  Exeecutive  Engineer,  4th  grade, 
temporary  rank,    with  effect  from  15th  May  1887. 

The  services  of  Captain  C.  H.  M.  Kensington,  r.e..  Executive 
Engineer,  2nd  grade,  are,,  on  his  return  from  furlough,  placed 
at  the  disposal  of  tlie  Goverimient  of  India  in  the  Foreign  De- 
partment for  employment  in  Mysore. 

Mr.  W.  L.  Bird,  Assistant  Engineer,  1st  grade,  resigned  his 
appointment  in  the  Public  Works  Department,  with  effect  from 
18th  April  1887. 

Mysore,  May  21,  1887. 
Mr.  C.  T.  Dalai,  Executive  Engineer,  Tumknr  Division,  is  grant- 
ed privilege  leave  for  10   days  in  extension  of    that   sanctioned    in 
this  Office  Notification   of  the  8th  March  1887. 

Mr.  A.  R.  Natesan  Sastri,  Assistant  Engineer,  attached  to  the 
Ashtagrara  Channel  Division,  has  been  granted  privilege  leave  for 
29  days  from  28th  March  to  25th  April  1887,  both  days  inclusive. 

Mr.  F.  G.  McLaughlin,  Assistant  Secretary  to  the  Government 
of  Mysore,  Public  Works  Department,  is  granted  privilege  leave  for 
two  months,  with  effect  from  the  1st  instant,  or  date  of  departure. 
Central  Provinces,  May  28,  1887. 
Mr.  C.  S.  R.  Palmer,  Assistant  Engineer,  Ist  grade,  who  has 
completed  a  course  of  practical  training  in  England,  reported  his 
arrival  at  Bombay  on  the  12th  current.  Mr.  Palmer  reported  hia 
arrival  at  Nasrpur,  to  which  Division  he  is  posted,  on  the  forenoon 
of  the  18th  idem. 

Punjab  May  26,  1887. 
Irrigation  Branch. 
Mr.  H.  V.  S    Baker,  Executive  Engineer,  3rd  grade,  from  the 
2nd  Division,  Bari  Doab  Canal,  which  he  left  on    the  forenoon   of 
the  1st  May   1887,  to  the  4th   Division,  Sirhind   Canal,   which   he 
joined  on  the  afternoon  of  the  same  date. 

Mr.  C.  E.  Day,  Executive  Engineer,  3rd  grade,  from  the  Karnal 
Division,  Western  .Jumna  Canal,  which  he  left  on  the  forenoon  of 
the  25th  April  1887,  to  the  Delhi  Division,  Western  Jumna  Canal, 
which  he  joined  on  the  forenoon  of  the  same  date. 

With  reference  to  Government  of  India,  P.  W.  D.,  Notification, 
dated  28th  April  1887,  Mr.  F.  W.  Schonemann,  Apprentice 
Engineer,  reported  himself  for  duty  to  the  .Joint-Secretary  to 
Government  on  the  forenoon  of  the  4th  May  1887.  He  was  attach- 
ed to  the  Secretariat  office  on  special  duty  for  the  4th  and  5th 
May,  and  was  then  posted  to  the  Chenab  Canal  Division,  which  he 
joined  on  the  afternoon  of  the  6th  idem. 


inbtdit  (Engineering  l^atent  ^egisttr 


Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

Tlie  16tli  May  1887. 

13  of  '87-  — John  Saxby  and  John  Stinson  Farmer,  of  the  Firm  of 
Saxby  and  Farmer,  of  Canterbury  Road,  Kilburn, 
in  the  County  of  Middlesex,  England.— -.Z^or  an 
improvement  in  supporting  guides  foi  rods  to  work 
raUwaji  points,  signals,  gates,  and  the  like. 

80  of  '8'7. — Gottlieb  Daimler,  of  Cannstadt,  Wurtemburg,  in  the 
Empire  of  Germany,  Engineer. — For  apjmratus  for 
effecting  marine  propulsion  by  gas  or  petrolettm  motor 
engines. 


Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcutta. 

Nkw  and  Sbcond-hand 

ENGINKEHING  and  SCIENTIFIC  BOOKS 

111  st"ck  or  procured  at  lowest  tkrms. 
Anent  f..r  the  Sale  of 

INDIAN  ENG/NBERTNG. 

NE^W  BOOES. 

By  Rai  Bahadur  Kunhya  Lai, 
M-LCI*!.,  iat..  Executiv*^  Engineer., 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uni- 
veraity. 

SPEciFiOATmNS  OP  WoiiKS,  with  a  few  Useful 
Kules,  Formula;,  and  Tables,  Illustrated  with 
Examplea.   Re.   1-0-0. 

Useful  Rules  and  Tablr's  relating  to  Mea- 
Hurement  of  Timber,  Illustrated  with  Practical 
Examples.  Secmd  edition,  revised  and  im- 
proved.    Rs.  2-8-0. 

"  .*  Theao  Tables  give  at  Bight  tlie  cubic  and  super- 
ficial content!!  of  Timbers.  They  are  designed  for 
the  use  of  ilngineers.  Overseers,  Contractors,  and 
others. 

The  new  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 


ENGINEERING   WORKS. 


CIVIL  ENGINEER'S  POCKET-BOOK 

(•25th  thousand,  1388,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps 

Prices  and  descriptions  of  manufac- 
tured articles,  etq.,  revised  to 
date. 

RAILROAD    CURVES, 
vised  edition.     1886, 


S5-00 


Twelfth   re- 
Limpcalf  .. 

MEASUREMENT 
New  revised  edition, 


2-50 


EAKTHWORK, 
AND  COST, 
shortly     ...  ..  ...      2-00 

John    Wiley   and    Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

THE  DESIGNING  OF  ORDINARY 

IRON   HIGHWAY  BRIDGES. 

Illustrated  by  Numerous  Engravings  and  7  Folding 
Plates,  Showing  Bridges  Actually  Constructed  and 
giving  their  DiiueiisionK  ;  also  containing  ■i'li  Tables. 
By  J.  A.  L.  WADOKLL.  O.E.,  B.A.Sc,  Ma.E.. 
Late  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  American 
Society  of  Civil   Engineorsj    Price,  £4*00, 

JOHN     WILEY     AND   SONS,    15,    Astor  Place 
New  York 


The  engineering  &  MINING  JOURNAL. 

SUBSCKIPTUiN  PiucK,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5  =  20s.  =Rb.  II  per  annum.  AU  payments 
must  be  tnade  in  advance. 

ri^he  Scientific  Publishing  Go., 

-L      27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Engineering. 

PATENT  POC K ET  S L i D E  R U LTS, 

For  Engrineerin^  Calculations, 

For  gi^'ing' at  sight  results  luhick  ivould  otkefwise 
he  only  obtained  hy  working  tedious  mathematical 
formxtlie. 

Designed  and  patented  by  LALA  GANGA  RAM, 
A.  M.  L  C.  E.  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  D.,  Punjab 
2  /'No.  1.  —For  Scantlings  of  Timber  in  Beams  and 
^  Joists,  and  for  Strains  on  Trusses,  Ap- 

plicable to  all  forms  and   Spans.    Price 
Rs.    ..  ..  ..10 

No.  2.— For  Thickness  of  Retaining  Walls  (level 
topped  and  surchartied),  all  shapes  and 
heights,  under  all  possible  couditiona. 
Price  Rs.  ..  .-  .6 

No.  3.— For  Strains  on  Girders  (plate,  braced, 
lattice,  warren,  ttc. ,  all  form  and  spans) ; 
Ban'ling  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS. 
Bars  requiring  counter-bracing  deter- 
—  ^  mined  at  Ricrht.     Price  Rs.  ..  "z. 

FULL  SET  FOR  Rs.  24 
Illustrated   Pamphlet    of   Instructions,      shewing 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlet  separate,  S  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY. 
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a  r  i  1 1  i  e  r    «& 


it    &    pd  \v  a  r  d  s. 


CIVIL  a.  MECHANICAL  ENGINEERS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

H»Te  Wood  Wobkisg  Machinkbt    . 
Now  OD  view  at  No.  1.  Haetiugs'  Street 
By  J.  McDOWALL  AND  SONS. 

POKBB  MOETICISQ  AMD  BOKING  MaCHINM — 
To  wrok  Timber,  11*  deep  aud  cut  Mortices 
up  to  1.' 

CouBiNKO  Planisi;  &  Moulding  Machinks 

To  operate  upon  four  sides  at  ouce  of  boards 
up  to  12"  by  4." 

Tbsonisq  Machisks  for  Joikbbs  and 
Cabinet  Makers. 

^S"  Eiidle««  Baud  Sawing  Machines  —To 
cut  24' in  depth. 

30"  Eudless  Band  Sawiug  Machines— To 
cut  14"  in  depth. 

Saw  SPIKDI.HS— For  24,"  36"  and  48"  Cir- 
cular  Saw<. 

Saw  Sbarpenino  UaCHISKs- For  frame  and 
Circular  Saws. 

BY  KUSTON  PnOCTOPw  It  Co. 

Sklf-Actixg  Cibcclar  Saw  Benches— 
Complete  with  rails  and  carriages,  and  caJiy- 
iuK  42"  Saw. 

CibcclarSaw  B8NCHK8— Carrying  36"  Saw. 

Also  a  large  assortment  uf  BAiid,  Circular 
and  Hand  Sawn,  by  best  English  makers,  in 
stock. 


pOBSON   AND    QO, 
ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  k  GENERAL  CONTllACTORS 


RAILWAY  AND  TRAMWAY 
CARRIAGE    AND    WAGON  BUILDEltS. 


EARTHENWARE  PIPE  AND  BRICK 
MASDFACTUREP.S. 


MA70   aOAD,   LAEO&E. 


rphe  Machine  Exchange  Co., 

27,  APOLLO  STREET,  Bombay, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machisirt  &  Plant  at  Makers'  Prices- 

Factoriet  of  all  kinds  fitted  complete. 


Shib  Kisto  Daw  and  Co. 
•29  b  30,  CLIVE  STREET. 

Importers  of 

Metals,  Hardware,  Paint*,  Oils,  Varnishes, 
Portliiud  Cement.  Fire  Clay,  Asphiilte, 
Kuviiieers',  Smiths'  and  Carpenters'  tools 
aud  Itolled  Ir  'ii  Beams, 

Teak  Squares 

and  Scantlings  nud  Deal  planks, Teak duors 
aud  windows  iniide  to  order. 

Avery's  Miniature 

Weiiihiug  Platfurm  M.ichines  for  Count- 
ers, from  4(>z.  to  2501bs. 

Galvanized 

Corrugated  Iron  Sheets  always  kept  iu 
stock. 

Coal   Merchants  and  Contractors, 

Brass  aud  Iron  Founders. 


Colliery  at  Seebpore, 

.'>  miles   from  Assensole,  E.    I.  Railway, 
connected  by  a  Steam  Tram  Line. 

Managing  Proprietor, — 

PURNA   CHUNDER  DAW. 
General  Manager, — 

G.  STUART  GARDINER. 


THOMSON  &MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TTPWARDS    of     200     De- 
^      pots  in    Bengal,    N.-W. 
P.,  Oudh,  Panjab,    and    Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rpHOMSON    &  jyjYLNE, 

BEHEISA,  E.  L  R.; 
6,  Co-MMKBciAL  Buildings,  Calcutta  ; 
or,  MoBi  Gate,  Delhi. 


N. 


Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

thb  High  Codbt,  and  Secretary  of  various 
Building  Sociktiks,  Madbas,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Investment, 
Address  :  Condy  Chkttv  Street,  Madras. 
Agent  for  Indian  Ungineering. 


FOR  SALE    IMMEDIATE  DELIVERY. 

Vertical  Boilers   and    Euoines 
by  Shanks. 


Ks. 


4  HP 

1,400 


6  HP 

1,600 


8  HP 
2,200 


10  HP 
2,600 


(yochran  s  \  ertical  Boilers. 

10  HP  12  HP 

Rs.      1,225  1,42.-. 

.35  ewts  Steam  Hoist  l)y 
Appleby. 

Ks.     2,800 

Cold  Sawing  Machines 

For  Rails  and  Beams  with    Sharpeners 
and  Drill     ...  ...  Rs.  670  each. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Ks.   I,2.'50. 

Lucop's  Pulverisers 

\\'ith  spare  wearing  parts. 

a   size  L  size 

Rs.     3,700  Rs.  2,600 

(iAP  BED  LATHE,  aelfacting.  screw 
cutting,  sliding,  and  surfacing,  «itli  Vng 
anil  Bell  Chuck — 

6  inch  X  6  feet      ...   Rs.  oOO. 
Do.     ilii.     9  inch  x   12  feet     ..    Rs.  SOO. 
"lougheued    steel   TROLLY    WHEELS 
5"  G"  gauge  with  axles  and  Pedestals. 
24"  dia.  18"  dia. 

Per  set  .     Ks.  75  Rs.   65 

HARROWKR  i  CO.. 
KariLi-hi. 


WILLIAMTINGEY&SON 

LONDON. 


THE 

PHCENIX  PORTLAND  CEMENT  CO., 

ROCHESTER, 
lis.  C-.S    |),jr    br!.   of  400lbs.    ^r,oss. 


Sole  Agents  in  India  : 

F.  HMLEY  ^  Qa 

Qeo.    ^    DE  PENNING, 

FOR.  MEM.  INST.  PAIENT  AGENTS, 

1.3,  European  Asylum  La.ve, 

CALCUTTA. 


MCGAVIN   SMITH   &  CO.,  {Late  Managers,  AHMUTY  &  CO.) 

HARDWARE    AND    METAL    MERCHANTS, 

AQENTS  AlTD  IMFOilTEIlS 


MACHINERY&  ENGINEERING  REQUIREMENTS,  including  Asphalts,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 

0PECZ.A.3L.     OTXIXZ.  XVE  S     FOX£     JLuA^X^GS     QXT.A.IVX'ZI'  11X3  S . 

Sole  Agents  Jo  J'  DAS  ^-  Co.'s  ivell-knoion  Looks. 

No.  4,  HASTINGS  STREET. 
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THte  PENSION  QUESTION. 

Our  readers  will  probably  remember  that  some  time 
ago,  (on  the  26th  February  1S87,)  a  question  wa.s  put  iix 
the  House  of  Commons  regarding  the  pensions  paid  to 
the  members  of  the  Uncovenanted  Services  in  India. 
The  terms  of  the  question  and  the  reply  were  as  follows : — 
Mr.  King  asked  the  Under-Secretary  of  State  for  India 
whether  he  could  state  the  total  amount  of  pensions  paid 
in  England  for  Indian  services  during  the  past  financial 
year,  distinguishing  the  totals  paid  respectively  to  retired 
covenanted  civilians,  military  officers,  and  officers  of  the 
uncovenanted  service ;  whether  the  pensions  of  Indiau 
covenanted  civilians  and  military  officers  were  fixed  and 
paid  in  sterling  currency ;  whether  all  uncovenanted 
.service  pensioners  drawing  their  pensions  in  England  were 
paid  in  rupees  at  the  rate  of  Exchange  fixed  between  the 
Treasury  and  the  Secretary  of  State ;  and  what  was  the 
total  sum  in  rupees  of  uncovenanted  service  pensions 
paid  in  England  during  the  last  financial  year. 

Sir  J.  Gorst,  in  reply,  said  that  the  total  amount  of  pen- 
sions paid  in  England  for  Indian  services  in  1885-86  was 
£2,032,905,  made  up  thus : — Convenanted  civilians, 
£428,817,  military  officers,  £1,459,593,  officers  of  the  un- 
covenanted service,  £81,219;  others  (i.e.,  Hi  <;h  Court  Judges, 
Indian  navy,  Bengal  pilot  service),  £63,276.  The  pensions 
of  covenanted  civilians  and  military  officers  are  fixed  and 
paid  in  sterling  currency,  uncovenanted  service  pensioners 
who  elect  to  draw  their  pensions  in  England  are  paid  at 
the  rate  of  Exchange  annually  fixed  between  the  Treasury 
and  the  Secretary  of  State,  except  in  a  few  cases  in  which 
pensions  fixed  in  sterling  have  been  specially  granted , 
Excluding  these  special  pen-sions,  the  total  sum  in  rupees 
of  uncovenanted  pensions  paid  in  England  during  1885-86 
was  Rs.  9,20,000. 

Now  it  seems  to  us,  thac  the  reply  given  by 
Sir  John  Gorst  is  the  strongest  argument  that  we  have 
yet  come  across  in  favour  of  giving  sterling  pensions  to 
all  the  services  under  the  Government  of  India.  For 
instance,  in  1885-86  the  Treasury  rate  of  Exchange  was 
Is.  T^d.  The  total  of  pensions  paid  in  England  in 
rupees  was  Rs.  9,20,000,  which  sum  at  the  rate  of  Ex- 
change would  amount  to  £73,792,  resulting  in  a 
saving  to  Government  of  £18,200.  The  total  of  all 
pensions  for  Indian  services  is  more  than  £2,000,000,  so 
that  Government  in  1885-8G  gained  less  than  one 
ver  cent  by  paying  its  uncovenanted  servants  at  the  cur- 
rent rate  of  Exchange,  instead  of  at  par. 

The  obvious  answer  to  any  argument  in  favour  of  ster- 
ling pensions  is,  that  if  they  be  jjranted,  many  more  offi- 
cers will  come  forward  to  take  advantage  of  them,  so  that  a 
large  loss  would  result  to  the  State  if  any  change  were 
made.  To  this  we  can  only  reply,  that  in  the  first  place 
the  great  majority  of  uncovenanted  servants  cannot  claim 
a  pension,  {e^xept  on  medical  certijicate  that  they  are  no 
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longer  fit  for  Government  service,)  vintil  they  have  put  in  30 
years'  actual  senice  over  the  age  of  t\vouty-t\vo,  or  uuloss 
they  are  retiretl  from  their  duties  at  the  age  of  55  years. 
It  is  hardly  necessary  to  observe  that  very  few  men  live  to 
put  in  30  yeara'  service  in  this  country,  and  this  fact  gave 
rise  to  a  well  remembered  remark  in  an  article  in  Fraser'a 
Magazine  on  Public  Works'  Reorganization  in  India  ; 
■  The  officers  of  the  Public  Works  Department  never 
retire — they  die." 

Another  reason  which  might  be  urged  against  the 
present  system  is  that  Government  has  often  expressed 
its  conviction  of  the  unnecessary  cost  of  the  European 
Establishments  in  this  country,  and  the  desirability  of 
etibstituting  cheaper  Native  agency  in  their  place. 
We  hear  that  Colonel  Filgate  is  convinced  that  the 
Public  Works  Department  could  be  reduced  by  one 
hundred  men  without  detriment  to  the  service. 
There  are  many  who  would  go  tomorrow,  if  they  had  just 
the  diSerence  between  Rs.  5,000  and  £500  to  live  on 
in  addition  to  their  rupee  pension.  We  mean  men  who 
are  entitled  to  go  under  the  more  favourable  20  years'  rule, 
on  account  of  having  been  appointed  from  England  by 
the  Secretary  of  State.  Surely  if  establishments  have  to 
be  reduced,  and  native  agency  adopted  as  far  as  possible, 
it  is  cheaper  to  pay  a  man  £400  or  £500  a  year  in 
England,  rather  than  keep  on  a  jaded,  enfeebled  old  horse 
ill  this  country,  dragging  unwillingly  at  his  collar,  on  a 
salarj- of  Rs.  1,000  to  Rs.  1,500  a  month.  We  know  for 
a  feet  that  there  are  many  such  men  who  would  go 
if  they  could,  and  whose  only  fear  is  that  they  may  be 
forced  to  put  off  the  day  of  retirement  till  too  late. 

Take  for  instance  the  position  in  which  a  man  finds 
himself  when  he  is  near  the  end  of  his  service  in  this 
countrj'.  He  is  in  nearly  all  cases  a  married  man,  with 
a  family.  If  [he  has  sent  his  family  home  at  the  proper 
time,  i.e.,  when  still  yovmg,  we  defj'  him,  as  a  member 
of  the  handsomely  paid  U.  C.  S.,  to  have  saved  any- 
thing considerable.  When  he  would  like  to  retire,  say 
at  the  age  of  45  or  50,  he  finds  he  has  to  choose  between 
a  pension  of  Rs.  4,000  or  Rs.  5,000  a  year  and  his  Indian 
pay  which  in  the  P.  W.  D.  would  probably  be  something 
between  Rs.  1,000  and  Rs.  1,500  a  month.  Furthermore, 
e\ery  one  of  those  rupees  may  bo  worth  in  England 
anything  between  Is  2d  and  par,  so  that  he  does  not 
know  what  his  income  may  be  within  say  30  per  cent. 
The  present  outlook  is  so  gloomj-,  that  we  can  see  no 
rt-ason  to  prevent  Exchange  going  down  as  low  as  Is  2d 
to  Is  2id.,  since  silver  can  be  produced  and  minted  at 
a  profit  at  the  latter  rate. 

One  inevitable  result  of  all  this  is,  that  in  tho 
Uncovenanted  Service,  including  the  Public  Work,s 
and  the  Telegraph  Departments,  men  cannot  afford 
to  retire.  Many,  who  having  private  means  could  do 
Ko,  are  prevented  by  the  twenty  years'  rule  not 
having  been  made  applicable  to  all.  The  net  result  is 
a  terrible  block  in  promotion,  causing  discontent  from 
t'.p  to  bottom  of  the  services.  The  officers  at  the  head 
.•ire  dissatisfied  because  they  want  to  go  and  cannot, 
those  at  the  bottom  because  they  remain  stationary  and 
without  hope  ot  advancement.    Wc  know  for  a  fact  that 


there  are  men  in  the  Railway  Branch  of  the  Public  Works 
Department,  who  have  been  91  years  in  the  service,  and  are 
still  first  grade  Assistant  Engineers,  although  they  entered 
the  service  in  the  second  grade  of  Assistants.  But  so  long 
as  either  sterling  pensions  are  not  granted,  or  a  limited 
rate  of  Exchange  for  pensions  is  not  fixed,  we  fear  there 
is  no  hope  for  improvement.  And  the  shoe  pinches  in 
just  the  same  way  in  every  one  of  the  services  Which 
have  the  misfortune  to  be  what  is  called  Uncovenanted. 


PROPOSED  RAILWAY  EXTENSIONS. 

In  a  recent  issue  of  this  Journal  we  had  offered  some 
adverse  criticism  on  Mr.  Jeans'  paper  read  before  the 
members  of  the  East  Indian  Association,  violently  attack- 
ing the  Indian  Government  for  their  apparent  neglect  in 
the  matter  of  encouraging  railway  enterprise  in  this 
country. 

We  had  then  conclusively  shown  that  this  senseless 
clamour  for  extended  intercommunication  by  steam  was 
productive  of  more  harm  than  good,  inasmuch  as  it  over- 
looked the  main  point  at  issue.  Our  contention  was 
not  that  there  was  altogether  no  room  for  improvement 
in  that  direction,  but  that  until  tho  necessity  for  a 
railway  was  placed  beyond  the  pale  of  doubt,  it  would  be 
absurd  to  launch  a  scheme  on  the  mere  probability  of  its 
proving   remunerative  some   time  in  the  distant  future. 

To  count  the  chickens  before  the  eggs  are  hatched  is 
the  reverse  of  practical  experience.  To  run  a  line 
through  an  unknown  tract  of  country  which  offers  little 
or  no  inducement  to  the  capitalist  merely  on  the  hypo- 
thesis that  it  migJu  stimulate  trade,  is  not  just  the  sort 
of  venture  in  which  he  would  wish  to  sink  his  funds. 

There  have  been  instances  on  record  when  a  demand 
has  been  created  by  an  unforeseen  combination  of  favor- 
able circumstances,  but  they  are  few  and  far  between. 
In  order  to  minimise  the  risk  some  of  tho  elements  of 
success  must  be  present  there.  But  these  elements  are 
unfortunately  absent  when  a  railway  project  is  floated 
without  calculating  the  returns.  Each  case  must  be 
governed  by  its  attendant  facts,  and  when  the  chances 
of  success  are  apparent  we  would  be  wanting  in  our 
duty  not  to  give  the  subject  a  careful  consideration. 
We  are,  therefore,'glad  to  learn  that  the  surveys  in  con- 
nection with  the  proposed  Patiala- Bhatinda  line  have 
been  almost  completed  and  the  details  will  be  worked 
out  before  long.  There  are  no  engineering  difficulties  to 
be  overcome,  and  taking  into  account  the  existing  facili- 
ties for  the  laying  down  of  the  permanent  way  and  the 
building  of  comparatively  a  few  stations,  the  construc- 
tion ought  to  occupy  a  short  period.  The  Patiala  State 
is  to  be  congratulated  for  adopting  the  initiative  in  an 
undertaking  which  will  materially  help  to  develop  its 
resources,  at  the  same  time  that  it  will  prove  a  source 
of  direct  income  to  the  treasury.  Here  is  an  instance 
of  what  Western  civilization  has  been  able  to  effect  to- 
wards educating  the  feudatory  principalities  in  the 
matter  of  profitably  investing  their  talent  for  the 
public  good  instead  of  placing  it  between  the  folds  of  a 
napkin  and  bequeathing  it  to  be  squandered  away  in 
frivolities. 
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A  contemporary  suggests  that  while  tlio  Patiala  Darbar 
u  about  this  business  it  might  as  well  exteiul  the  line 
from  Rajpurah  to  Kalka,  thus  bringing  Simla  within  an 
easy  distance  of  the  plains.  We  regret  our  inability  to 
recommend  this  portion  of  the  scheme.  It  has  too  much 
of  local  selfishness  to  find  favor  with  any  but  a  limited 
section  of  the  community  intimately  interested  in  the 
annual  exodus  to  the  Indian  Capua.  We  shall  not  stop 
to  discuss  here  all  the  questionable  benefits  likely  to  result 
from  the  construction  of  the  line.  Suffice  it  to  say  that 
the  comparison  instituted  between  it  and  the  Darjeeling 
railway  is  a  most  unhappy  one.  Our  contemporary  says  : 
"That  mountain  railways  in  India  are  not  altogether 
impossible  speculations,  even  from  the  financial  point  of 
view,  would  appear  from  the  fact  that  the  Darjeeling- 
Himalayan  shares  of  Rs.  100  are  at  a  premium,  and  the 
dividends  for  the  last  two  or  three  years  have  been  close 
upon  6  per  cent.  The  last  quotation  shews  a  dividend  of 
<i  per  cent,  exactly  with  the  shares  quoted  at  103."  We 
do  not  question  the  correctness  of  the  figures,  but  the 
inference  drawn  therefrom  is  misleading.  Darjeeling  is 
the  centre  of  one  of  the  greatest  industries  in  India  and 
it  would  not  surprise  us  to  find  the  shares  going  up  still 
higher  and  yielding  a  handsomer  return  in  future.  Could 
the  same  be  said  of  Simla  ?  The  latter  has  nothing  to 
>vAid  down  to  the  plains,  and  the  only  plea  for  a  railway 
line  connecting  the  two  will  be  found  in  the  convenience 
of  the  Government  officials  who  summer  there. 

While  on  this  subject  we  might  as  well  reier  to  the 
movement  set  on  foot  in  Karachi  in  connection  with 
the  extension  of  Railways  in  Sindh.  The  Chamber  of 
Commerce  have  addressed  two  letters  to  Colonel  Conway- 
Gordon,  Director-General  of  State  Railways,  and  Colonel 
Wallace,  Director  of  the  North- Western  Railway,  in  which 
they  express  their  alarm  at  "  the  very  serious  diversion  of 
the  traffic  with  the  south-eastern  portion  of  the  Punjab 
which  has  followed  the  opening  of  the  Rewari-Ferozepore 
Railway,  joining  the  Bombay  and  Baroda  system."  They 
eontend  that  Karachi  is  the  natural  port  of  the  Punjab, 
and  the  drawing  off  of  any  portion  of  its  traffic  towards 
the  western  coast  is  generally  prejudicial  to  the  interests 
of  that  Province  as  well  as  of  Sindh.  It  appears  that 
sometime  back  the  Chamber  had  recommended  the  con- 
struction of  a  line  from  Bhawalpore  to  Bhatinda  or  Sirsa, 
which  would  greatly  relieve  the  flow  of  traffic  to  Karachi, 
avoiding  the  circuitous  and  expensive  route  by  which 
the  produce  of  the  tract  of  line  lying  between  Ferozpore 
Hud  Sirsa  was  forwarded  to  the  capital  town  in  Sindh. 
But  as  there  were  other  important  lines  engrossing  public 
attention  the  suggestion  was  shelved.  It  should  here  be 
premised  that  originally  the  project  was  recommended 
solely  on  military  reasons,  and  not,  as  now,  on  commercial 
grounds.  Colonel  Staunton  to  whom  the  results  of  the  sur- 
veys made  in  1878  were  submitted,  thus  expresses  himself 
in  the  Administration  Report  of  1 881 -82 : — "It  is  well 
known  that  such  a  line  oould  not  be  a  success  commer- 
cially, as  the  country  thi'oughout  is  poor,  and  a  great  deal 
of  it  absolute  desert."  We  are  therefore  justified  in  saying 
that  a  line  through  the  desert  will  not  pay,  and  should 
not  be  undertaken  whatever    value  it  may  possess  from  a 


strategic  point  of  view,  "  The  physical  disadvantages  of  the 
route,"  says  a  Bombay  contemporary,  "  to:>,  are  not  slight. 
It  would  seem  discourteous  to  the  enterprising  people  of 
the  desert  towns  to  echo  the  judgment  that  was  passed 
upon  it  not  long  since  by  an  eminent  official  in  the  P.  W. 
D.,  that  it  is  an  impossible  route.  But  the  deep  sand  east 
of  Umarkot,  shifting  and  banking  up  with  every  storm, 
and  likely  any  day  to  cover  the  railway,  is  a  difficulty 
that  would  have  to  be  reckoned  with,  and  one  that  a 
railway  engineer  would  rather  avoid  than  endeavour  to 
overcome." 


NAVIES  OF  THE  WORLD. 
The  rage  for  heavy  iron  dads  seems  on  the  wane,  and 
the  navies  of  the  world  are  now  seriously  considering 
whether  or  not  it  would  be  advisable  to  substitute  high 
speed  cruisers  fitted  with  small  guns  and  torpedoes,  but 
without  the  protective  armour  with  which  the  former 
class  of  vessels  are  provided.  There  appears  to  be  a 
growing  belief  that  such  vessels  are  of  urgent  necessity, 
for  the  protection  or  defence  of  our  mercantile  marine 
in  times  of  international  warfare.  In  this  opinion 
shared  by  those  best  able  to  judge,  we  concur,  and  while 
doing  so  we  cannot  lose  sight  of  the  great  risk  that 
these  vessels  would  run  in  the  event  of  their  encounter- 
ing an  enemy's  iron  clad  or  falling  under  its  fire.  Surely 
it  is  not  contended  that  speed  will  make  up  for  the  defi- 
ciency of  the  protection  offered  by  the  heavily  armoured 
and  mounted  iron  clads  ?  We  shall  be  curious  to  know 
how  the  following  objections,  which  have  presented  them- 
selves to  us  in  regard  to  these  lightly  armoured  cruisers 
are  meant  to  be  overcome  by  the  advocates  of  this  class  of 
vessels — -(1)  In  the  event  of  an  encounter  with  an  enemy's 
vessel  how  is  it  intended  to  escape  a  total  wreck  or  de- 
struction ?  (2)  Is  it  really  seriously  believed  that  mounted 
as  these  cruisers  will  be  with  .5"guns  and  torpedoes 
they  will  be  a  match  with  an  iron  clad  or  even  a  heavily 
armed  merchant  vessel  ?    We  trow  not. 

Thk  "  British  Bull  Dog  ''  Pocket  Lock-Stich  Srwixo  Machine 
makes  a  perfect  lock-stitch,  and  will  sew  any  material,  from  the 
finest  muslin  to  the  stoutest  cloth  ;  it  is  mcjiiuted  on  a  polished 
walnut  base,  which  can  be  slamped  to  any  ordinary  table,  and 
operated  in  various  most  eoiiveuient  positions.  The  working  parts 
are  made  of  hardened  steel,  and  tliey  are  so  constructed  that  the 
machine  embodies  all  tlie  advantages  of  the  best  and  most  expen- 
sive machines  extant,  while  they  can  all  be  packed  in  a  box  6 
inches  by  4  inches.  Tlie  important  fe.itnre  of  this  invention  is  that 
the  shuttle  passes  through  the  loop  whilst  the  needle  is  stationary, 
and  that  the  needle  rises  wliilst  the  shuttle  is  stationary,  thus 
making  the  stitch  a  certainty.  The  price  is  only  half  a  guinea. 
J.  Jackson  &  P.  A.  Martin,  ai-e  the  Patentees  and  Sole  Proprietors. 

Trans-Caspian  Railways.— Two  applications  on  tlie  part  of 
private  companies  have,  it  is  stated,  been  made  witliin  the 
last  few  months  to  the  Mini.ster  of  Railways  in  Russia  for 
permission  to  extend  the  Orenburg  Railway  in  tlie  Kirghiz 
region.  Of  the  alternative  schemes,  one  is  for  carrying  a 
line  from  the  Toliminsk  station,  on  the  (Jreiiburg  Railway, 
to  Uralsk,  a  distance  of  one  hundred  and  fifty  miles,  and 
the  other  to  the  same  spot  from  Pokrova,  on  the  Volga, 
opposite  Saratoir,  a  distance  of  250  miles.  In  either  case  the  line 
would  traverse  what  is  described  as  a  flat  and  fertile  steppe,  and 
the  cost  would  probably  not  e.\ceed  .-{JSjOOO  per  mile.  The  Russian 
authorities  are  reported  to  be  giving  the  matter  their  serious 
attention,  and  there  seems  little  doubt  that  one  or  other  of  the 
projects  will  be  put  in  hand.  Before  long,  indeed,  we  may  expect 
to  hear  of  the  European  railway  s3-stem  having  penetrated  to 
Ta.shkend  and  Samarkand,  thus  opening  out  the  lieart  of  Central 
Asia,  ■which  Russia  finds  auch  uuprofitable  territory  at  present. 
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^lotcs  ant)  Comments. 


Bengal-Nagpur  Railway. — The  Board  of  Directors  of 
the  Company  are  calling  for  tenders  for  steel  transverse 
sleepers  and  steel  Vignoles  rails.  The  "  order  "  is  for  100 
miles  of  "  permanent  way,"  and  we  notice  that  it  is  issued 
by  Mr  Robert  Miller  as  "  Managing  Director." 

Mr  J.  C.  Vehtaxxes.— This  Superintending  Engineer, 
who  is  in  charge  ot  the  South-Western  Circle,  Bengal,  has, 
we  are  informed,  decided  to  remain  in  India  another 
year  before  retiring  on  pension.  We  are  glad  to  hear 
that  Mr.  Vertannes  has  quite  recovered  from  his  recent 
illness. 

The  Gujrat  Coal  axd  Iron  Company,  Ld.— The 
concessions  asked  for  by  this  Company  having  heen 
refused  by  the  Governments  of  Bombay  and  India,  as 
well  as  the  Secretary  of  State,  it  is  deemed  inexpe- 
dient to  carry  on  the  business  of  the  Company,  and  it  is, 
therefore,  to  be  wound  up  voluntarily. 

Major  Gracey,  r.e. — We  obsen^e  that  the  designation 
of  this  officer  is  now  "  Secretary  to  the  Chief  Commis- 
sioner in  the  Public  Works  Department  for  Upper 
Burma."  The  film  of  disguise  under  which  his  transfer 
was  effected  from  the  N.-W.  P.  is  thus  laid  bare,  and  a 
special  appointment  converted  into  a  general  one. 

Engineering  Appointment. — Mr.  John  Kyle,  Civil  En- 
gineer, lately  of  Colombo,  ha.s  just  been  appointed 
by  the  Cart  Navigation  Trustees  to  the  post  of  Re- 
sident Engineer  upon  the  improvement  and  harbor  works 
which  are  now  in  progress  on  that  river  from  the  designs 
of  Messrs.  Miller  and  Bell,  Civil  Engineers,  Glasgow. 

Contract  for  another  "  P.  and  0."  Liner. — It  hak 
just  been  stated  that  the  Peninsular  and  Oriental  Steam 
Navigation  Company  have  placed  in  the  bands  of  Messrs. 
Caird  and  Co.,  Greenock,  an  order  for  a  new  steamer  to 
take  the  place  of  the  Tasvxania,  which  was  recently 
wrecked  off  the  Island  of  Corsica.  The  dimensions  of 
the  new  steamer  will  be:  Ijongth,  400ft. ;  br(;adth,  48ft.i; 
depth,  30ft.  9in. 

The  Nira.  Canal. — We  find  that  we  were  out  in 
stating  that  the  expenditure  on  this  important  work 
was  "  still  four  lakhs  of  rupees  yearly,"  whereas  that 
figure  is  the  yearly  average.  The  expenditure  during 
the  past  year,  owing  to  financial  pressure,  was  a  little  over 
three  lakhs  of  rupees,  but  formerly  as  much  as  five  to  six 
lakhs  have  been  spent  in  one  season,  which  acco'njfs  for 
the  "  average  "  mentioned. 

The  Art  Rack  Rail  System.— Mr.  Abt  has  received 
an  order  from  the  Indian  Government  for  seven  miles  of 
railway,  with  a  three  bar  rack,  switches,  entering  rails 
and  engines  complete.  The  line  will  be  on  the  oft. 
Gin.  Indian  gauge.  The  engines  are  to  be  of  the 
heaviest  type,  and  the  first  one  is  to  be  shipped  ready 
for  use  from  Antwerp  by  2.5th  August.  Mr.  Abt  has  pre- 
pared some  intersting  data  respecting  the  wear  of  the 
rack  bars  and  pinions. 

The  Bengal-Nagpur  Railway. -Mr.  T.  R.  Wynne, 
Engineer-iii-Chief  of  the  Bengal-Nagpore  Railway,  is 
now  at  Simla,  but  may  be  expected  in  Calcutta  after  the 
lapse  of  a  few  weeks.  Mr.  Wynne  is  at  present  the 
guest  of  Sir  Theodore  Hope,  with  whom  he  is  elaborating 
certain  details  regarding  establishment,  &C.,  before  com- 
mencing operations.  It  is  probable  that  the  point  of 
junction  with  the  East  Indian  Railway  will  be  definitely 
Wynne  comes  to  Calcutta. 


Railways  in  Bengal.— The  new  length  from  Eaj- 
bari  Station  on  the  Eastern  Bengal  Railway  to  the  Kiver 
Ganges  terminus  was  passed  and  opened  on  Tuesday 
last.  It  was  feared  that  the  recent  heavy  rain  storms 
would  have  damaged  the  new  bank  considerably,  but  it 
appears  to  have  stood  better  than  was  expected.  Portions 
of  the  new  line  from  Muuihari  to  Kusba  on  the  Assam- 
Behar  line  have  however  been  seriously  injured  by  th.i 
downfall,  and  the  speed  has  had  to  bt;  considerably  re- 
duced in  places.  The  Purneah  mail  train  was  never  w, 
Flying  Dutchman  at  any  time  ;  the  dak  runners  could 
walk  round  it  now. 

Railways  in  Persia. — The  German  Government  ha>>- 
appointed  a  permanent  consulate  in  Persia,  and  hopes 
thus  to  favor  the  trade  with  that  country.  Several  pro- 
jects have  been  made  for  railways,  as  a  line  from  the 
Persian  gulf  to  the  interior  would  prevent  the  monopoly 
ofRussia's  railway  system  in  Asia;  thus  far  all  conces- 
sions have  been  refused,  but  it  is  hoped  the  Persian  Go- 
vernment can  be  convinced  of  the  importance  of  railways. 
Reuters  project  was  for  a  line  from  Resht,  on  the  Cas- 
pian sea,  through  Teheran,  Ispahan,  and  Shiraz  to  Bushii-, 
on  the  Persian  gulf,  but  so  many  privileges  were  asked 
that  the  Persian  officials  defeated  the  scheme. 

Dera  Gh.azi  Khan-Pishin  Road. — Somebody  cannot, 
help  expressing  surprise  tliat  the  part  of  this  road  which 
runs  through  dangerous  and  disturbed  country  is  being 
made  and  surveyed  by  Civil  Enginneers  entirely.  It  is 
surely  a  wrong  system  that  Civil  Engineers  should  have 
to  be  guarded  at  all,  and  more  especially  in  the  case  of 
a  strategic  work.  It  would  appear  to  the  average  out- 
side mind  that  any  work,  the  danger  of  which  necessitated 
an  armed  escort  of  large  size,  should  be  entrusted  to  th(; 
able  hands  of  the  Royal  Engineers  who,  as  the  less  fa- 
vored Civil  Engineer  is  frequently  reminded,  "reeeiv,' 
a  higher  rate  of  pay  on  account  uf  the  risk  to  life  and 
limb  entailed  by  military  duty." 
Opening  OF  A  New  Bridge. 
a  now  bridge  to  be  builfc  over 
at  Ajra  in  the  Kolhapur  State, 
Jubilee   Bridge,    was   laid    on 

commemoration  of  the  Jubilee  year.  The  bridge  is 
to  be  built  on  the  road  over  the  Hiranya-Keshi  ;ind  will 
consist  of  five  spans,  each  .^Oft.  wide,  built  entirely  of 
masonry,  at  an  estimated  cost  of  Rs.  86,662,  out  of  which 
the  Kolhapur  State  will  contribute  Rs.  .50,000,  the  remain- 
der being  borne  by  the  Inchalkaranji  State,  through  whose 
territory  runs  thc>  greater  portion  of  the  road.  It  is  ex- 
pected that  the  Jubilee  Bridge  will  not  be  long  in 
building,  as  Mr.  Shannon  is  the  Engineer. 

"  SiND-PisHiN  "  Honors — Again  ! — The  Pioneer  of 
Monday  last,  the  6th  instant,  has  another  leader  on  the 
want  of  recognition  on  the  part  of  Government  of  the 
services  of  General  Browne  and  the  Sind-Pishin  Railway 
staff,  and  remarks  that  this  cannot  be  unintentional. 
The  Allahabad  paper  then  goes  on  to  describe  the  work 
as  perhaps  "  the  greatest  piece  of  engineering  yet  done 
in  India."  This  is  all  really  too  absurd.  The  public  are 
now  pretty  well  informed  as  to  the  extravagance,  waste, 
and  blundering  which   have   occurred  on  this  line,  and  so 


'i'he  foundation-stone  i>f 

the   river   Hiranya-Keshi 

.ind   named  the  Victoria 

Tuesdav,    24th    May,   in 


settled  when  Mr 


far  from  being  unintentional  we  feel  certain  that  the  real 
reason  of  the  silence  of  the  Government  of  India  is  a  feel- 
ing that  "  the  least  said  the  soonest  mended."  The  soon- 
er much  about  this  work  is  forgotten,  the  better  for  the 
credit  of  che  Public  Works  Department. 

The  Irrity  Bridge  on  the  Malabar  Frontier.— In 
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our  first  issue  we  described  the  "  Whipple-Murphy  "  iron 
bridges  introduced  by  Mr.  Anderson  for  District  Works  in 
Malabar  with  special  reference  to  the  Irrity  and  Merum- 
poya  rivers.  A  correspondent,  who  has  seen  the  bridge  over 
the  former,  asserts  that  the  girders  erected  are  "  patterns 
of  neatness,  lightness  and  strength."  The  Irrity  Bridge 
attracts  additional  interest  fi'om  the  fact  that  it  was  Mr. 
Anderson's  observations  on  the  Irrity  river  thatenabled  him 
to  point  out  that  water  due  to  rain,  which  was  gradual- 
ly fiuding  its  way  to  the  river,  and  the  increased  activity 
of  the  springs,  contributed  very  considerably  to  floods, 
and  he  estimated  the  increase  from  these  two  sources  as 
sometimes  reaching  "  30  per  cent,  of  the  whole  abnormal 
flood  discharges."  When  the  country  was  in  a  saturated 
state  he  found  that  about  90  per  cent,  of  a  heavy  down- 
pour of  rain  came  down  the  river. 

The  Hughli  ("  Jubilee"  )  Bridge  Traffic. — The 
East  Indian  Railway  authorities  at  home  are,  we  believe, 
somewhat  exercised  at  the  comparatively  insignificant 
amount  of  traffic  passing  over  the  Jubilee  Bridge  at 
Hughli  since  its  openini:.  The  Directors  have  in  con- 
Sequence  issued  instructions  that  a  local  service  is  to  be 
established,  running  from  Howrah  to  Sealdah,  and  back. 
It  is  doubtful  if  such  a  service  will  prove  remunerative, 
as  the  East  Indian  will  have  to  pay  the  Eastern  Bengal 
Railway  Co.  Rs.  2  per  train  mile,  together  with  .50  per 
cent  of  the  receipts.  It  7nay  suit  some  Hughli  and 
<  Chandernagore  pa.ssengers  to  be  put  down  at  Sealdah, 
'but  there  would  be  no  corresponding  advantage  to  Bar- 
raokporft  passengers  to  be  carried  up  to  Naihatty  to 
reach  Howrah.  The  service  may  develope  some  inter- 
mediate traffic,  but  we  cannot  conceive  that  it  would  he 
appreciable.  At  present  the  traffic  over  the  Bridge  is  con- 
fined to  one  or  two  coal  trains  a  day,  and  until  the 
■Calcutta  Docks  are  completed,  there  is  no  great  pro- 
bability of  its  being  lartjely  increased. 

Calcutta  Cemeteries. — The  Cemetery  question  is 
still  to  the  fore  in  Calcutta,  and  the  extension  of  the 
■Circular  Road  Burial  Ground,  and  other  questions  con- 
nected therewith,  will  now  be  referred  to  a  Committee 
consisting  of  Mr.  H.  J.  S.  Cotton,  Colonel  Neill,  Mr. 
Forbes,  Collector  of  the  24'-Pergunnahs,  Rev.  J.  H.  Taylor, 
Rev.  Mr.  Gillan  and  others.  The  residents  in  the  neigh- 
bourhood, who  object  to  the  extension,  will  also,  as  is  only 
right  and  propter,  be  represented  on  the  Committee.  We 
would  again  urge  on  the  Burial  Board  the  desirability 
of  establishing  a  crematorium,  so  as  to  give  persons  who 
desire  to  dispose  of  their  bodies  in  a  cleanly  way  a  chance 
of  doing  so.  The  present  Chairman  of  the  Board  is  said 
to  be  in  favor  of  this  proposal.  Meanwhile  the  Mahom- 
edans,  who  are  badly  pressed  for  burying  space, 
are  beginning  to  justly  object  to  the  laying  out 
of  Government  money  on  Christian  Burial  Grounds 
only;  asserting  that  they  have  an  equal  right  to 
lie  considered  and  that  proper  cemeteries  should  be 
provided  for  their  community  as  well  as  for  Europeans. 

The  Sutlej  Bridge  at  Ferozepur. — Supplementary 
to  what  has  already  appeard  in  our  issue  of  the  30th 
April,  the  following  is  a  brief  description  of  the  bridge, 
which  has  been  constructed  on  a  design  prepared  by 
Mr.  R.  T.  Mallet,  m.i.c.e.  The  total  length  over  all  is 
4,2.50  feet,  comprising  27  spans  of  1.50  feet  girders,  sup- 
ported on  piers,  with  well  foundations  sunk  to  an  averaue 
depth  of  80  feet,  below  the  bed  of  the  river.  The  heii;ht 
of  rails  above  th«  low  water  level  of  the  river  is  26  .5  feet. 
The  girders  are  partly  of  steel  and  partly  of  iron.     The 


Railway  track  is  on  the  lower  boom  of  the  girders,  and  an 
overhead  roadway  is  provided  for  cart  traffic.  A  special 
feature  in  connection  with  this  bridtje  is  the  extensive 
system  of  river  training  works  that  have  been  constructe(l 
as  a  part  of  the  undertaking.  These  have  been  formed 
on  both  banks  of  the  river,  over  a  distance  of  nearly  3 
miles  upstream  from  the  bridge,  and  consist  of  earthen 
bunds  and  spurs  protected  by  heavy  pitching.  By  these 
works  the  course  of  the  river  is  controlled  and  the  flood 
channel  gradually  confined,  till  at  the  bridge  site  it  is 
limited  to  the  width  between  the  abutments.  The 
successful  execution  of  those  works  has  only  been  arrived 
at  by  much  skill  and  care  and  perfect  arrangements  in 
the  supply  of  material,  &c. 

The  Public  Works  Department  of  Upper  Burm^v.  - 
Subject  to  confirmation  by  the  Government  of  India,  the 
Chief  Commissioner  has  sanctioned  the  formation  of  the 
following  Public  Works  divisions  in  Upper  Burma' 
namely  :— I. — The  Meiktila  Division,  which  will  embrace 
all  public  works  within  the  districts  of  Meiktila,  Yamethin 
and  Pyinmana.  II. — The  Taungdwingyi  Division,  which 
will  embrace  all  public  works  within  the  district  of 
Taungdwingyi.  III. — The  Minbu  Division,  which  will 
embrace  all  public  works  within  the  district  of  Mirnbu. 
IV. — The  Myingyan  Division,  which  will  embrace  afl 
public  works  within  the  districts  of  Myingyan  and  Pagan. 
V. — The  Mandalay  Civil  Division,  which  will  embrace  all 
public  works  within  the  districts  of  Mandalay,  Kyaukse 
and  Ava.  VI. — The  Chindwin  Division,  which  will  embrace 
all  public  works  within  the  districts  of  Chindwin  and 
Sagaing.  VII. — The  Shwebo  Division,  which  will  embrace 
all  public  works  within  the  districts  of  Shwebo,  Katha 
and  Ye-u.  VIII. — The  Bhamo  Division,  which  will 
embrace  all  public  works  within  the  district  of  Bham<j. 
IX. — The  Ruby  Mines  Division,  which  will  embrace  all 
public  works  within  the  Ruby  Mines  district.  X. — The 
Mandalay  Garrison  Division,  which  will  embrace  all  public 
works  in  the  Cantonment  of  Mandalay. 

A  Wail   from   Bengal. — The  "  Wail  from  Madras." 
which  we  animadverted  on  in  our  last  number,   has   alsD 
a  local   habitation   in    Bengal.     Nothing    will    satisfy    a 
passed  student  in  Engineering,  whether  from   Seebpore 
or   the    Presidency     College,     except     an     appointment 
under  Government.     The  prestige   of  serving   the  State, 
we     imagine,     outweighs    any    advantages    to    be    ob- 
tained by  working   as   an  "  outsider."     Accordingly,  the 
Bengal  students  are    memorialising   the   Government  of 
India,  aiid  clamouring  for  admission  to  the  Public  Works 
Department.     We  were  rather  amused  to  hear  the   other 
day  that   one  of  the    most   prominent   memorialists  is  a 
Bengali  gentleman  who  has  served  Government  for  several 
years,  and  was  nfterwards  provided  with  a  good    appoint 
inent  under  the  Port  Commissioners,    through    the    influ- 
ence of  the  officers  under  whom  hv  had  worked.     And  yet 
he  is  not  happy  !     The   late   Chief  Engineer  of  Ben»al 
was  one  of  the  best  hearted  men  in   the   world,   and  very 
kindly  disposed  towards  his  native  subordinates  ;  in  fact,, 
it  was  quite  impossible  to  induce  him  to   inflict    punish 
ment  in  several  cases  which   came   up   during   his   time. 
Bengal  was  a  bed  of  roses  for  the  Native  Engineer,  but  it 
in  open  to  doubt  whether  such  halcyon  days  will    last  for- 
ever, or  even  for  any  length  of  time.     Still  there  is  unques- 
tionably a  feeling  that  it  is  better  to  take  small  pay  in  the 
Department,  with  a  pension  after  30  years'   service,  than 
work  outside   it   with    far    better    prospects.     Perhaps 
■iszat  has  something  to  do  with  it. 
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dttxrent  ^ttos. 


OoLOHH.  Ptymiremt,  ka.,  becomes  Military  Secretary  to  the 
Bonbay  Govemnient. 

The  East  India  Exploration  Coronany's  property  i«  said  to 
cover  the  whole  of  the  Honuili  ^old  fields. 

Mr.  RiBBKSTRor,  the  Iiiipector-General  of  Forests,  shortly  goes 
•n  furlough.     Major  Bailey  probably  acts  for  him. 

Thk  Tounshoo-Maiidalay  Railway  is  progres-'injj  favorably,  and 
it  18  hoped  the  «urface  line  will    be  concluded  by  .Tune  next  year. 

Major  S.\rokjvst,  k.e.,  who  arrive*!  from  England  by  the 
laat  mail,  has  taken  over  charge  of  the  Eastern  Bengal  Railway 
(intern. 

As  unprecedented  fall  of  rain  is  reported  from  Serajganj,  in 
Eastern  Bengal,  on  the  1st  instant  :  ten  inches  fell  between  4  a.m. 
and  mid-day. 

TaK  Pontoon  Bridge  over  the  Western  Ferry,  which  is  a  boon 
to  travellers,  has,  after  all,  received  the  sanction  of  Government, 
and  is  now  in  a  fair  way  of  erection. 

&  SMALL  party  of  Benoiil  Sappers  and  Miners  shortly  proceed 
to  Lnuiii  Kotal  in  the  Khyber  Pass,  in  order  to  arrange  for  the 
construction  of  a  fortified  post  there. 

Tbe  idea  of  tran.sferring  the  management  of  the  bridge-of-boats 
over  the  Indus  at  Dera  I.smail  Khan,  from  the  Civil  to  the  Public 
Works  Department,  has  been  abandoned. 

I»  reply  to  an  inquiry  frotli  the  Government  of  India,  the 
paicutta  Corporation  has  d-'clined  to  undertake  to  further  in  any 
way  the  objects  of  the  Imperial  Institute. 

To;  <litliculty  of  providinu  carriaje  and  supplies  for  military 
purposes  alons,'  the  new  Dera  Ghazi  Khan  and  Pishin  Road  has 
been  under  recent  consideration  by  the  Government. 

Thk  alignment  settled  by  the  Government  surveys  for  the  Bengal- 
Nagpur  Railway  will  be  adhered  to.  but  the  point  of  junction 
witi:  the  Eist  Indian  Railway  has  still  to  be  decided  on. 

LiBUTK.N.vsT  Colonel  H.R.'Thuilher,  r.e.,  OflSciating  Surveyor- 
General  of  India,  is  confirmed  in  that  appointment,  with  effect 
from  the  19th  February  last,  vice  Colonel  G.  C.  DePree,  s.c, 
drceased. 

SiOHTKKS  months  ago  the  re-armament  of  the  Artillery  in 
li.dia  was  adtnitted  to  be  a  crying  necessity,  but  the  Home 
authorities  in  spite  of  prodding  have  not  got  much  beyond  the 
atlmiwion. 

FiSAL  orders'  have,  it  is  stated,  now  been  passed  for  the  closing 
i>(  the  gunpowder  manufactory  at  Madras,  notwithstanding  the 
reiuoiist  ranees  of  the  local  Chamber  of  Commerce  and  the  Madras 
OWvernmeut. 

The  employes  of  the  East  Indian  Railway  who  struck  at 
Jamalpore  have  been  fined  various  sums,  from  fifty  rupees 
downwards,  for  leaving  work'  without  giving  the  customary 
fifteen   days'  notice. 

•  A:>TH0uoH  the  Railway  Kaisar-i-Hiud  Bridge  near  Ferozepurhas 
been  o[*ned,  the  upper  road,  over  the  bridge,  for  traflRc  is  not  ready 
yet,  and  is  likely  to  take  lon^  before  it  is  completed,  so  the  country 
carts  and  other  heavy  traffic  are  being  put  to  great  annoyance  and 
trouble. 

The  question  of  the  route  to  be  taken  by  the  railway  across  the 
^hwaja-Aniran  range  will  probably  be  settled  very  shortly,  as 
though  the  final  survey  reports  have  not  yet  been  received,  the 
iiovetiiment  is  now  in  j)osses.-iioa  of  sufificient  material  to  arrive 
at  a  conclusion. 

At  a  special  general  ijeeting  of  the  Howrah  District  Board^ 
field  on  the  25th  ultimo,  i  scheme  for  the  construction  of  the 
St«»m  Tramway  from  Howi-ah  to  Amta.  a  distance  of  28  miles, 
was  approved  and  forwarded  to  the  Lieutenant-Governor  of 
Bengal  for  formal  sanction. 

Great  activity  is  displayed  in  extending  the  S.N.  Railroad  from 
Oobbi  and  Harihur.  The  line  is  quite  flooded  with  Engineers, 
ooutracuirs  and  coolies.  It  seems  a  great  pity  that  the  work  was 
not  taken  up  in  earnest  during  the  hot  weather,  when  people  have 
'mj  little  to  do.  Now  the  rains  have  come,  laborers  will  be 
•carce. 

We  are  glad  to  see  that  at  last  there  seems  to  be  a  chance  of  the 
fliche  being  very  goon  completed  at  the  Lahore  Cathedral,  but  we 
bear  that  a  scarcity  of  funds  will  compel  the  rest  of  the  work  to  be 
stopped  at  the  East  end  of  the  building,  which  still  lacks  the 
flyinir  huttresoes,  which,  it  was  hoped,  might  have  been  undertaken 
this  hot  weather. 

The  application  of  the  Municipal  Committee  of  Peshawur  for  a 
loan  of  H«.  2,00,(>00,  for  carrying  out  the  proposed  scheme  for  sup- 
plying the  city  with  drinking  water,  has  been  rejected  by  Govern- 
ment ;  but  Ram  Dass,  contractor,  has  offered  to  carry  out  the 
work  under  certain  conditions,  which  have  been  submitted  for 
Government  approva'. 

•  Mr  William  Ki.no,  a.b.,  d.sc..  Director  of  the  Geological  Sur- 
*ey  of  India,  is  granted  privilege  leave  for  three  months,  with 
effect  from  the  25th  instant,  or  any  subsequent  date  on  which  he 
may  avail  him-elf  of  the  leave.  Mr.  R.  Bruce  Foote,  Superinten- 
dent, Ut  £.'ra<ie,  is  appointed  to  officiate  as  Director  of  the  Depart- 
menl  during  Dr.   Kiu^s  absence  on  leave. 

Althocoh  the  greater  part  of  Rajputana  is  subject  to  ex- 
c«Mive  heat  and  long  periods  of  drou<;ht,  the  system  of 
frrigation  there  is  rather  primitive,  the  water  lieing  drawn  entire- 
ly from  tanks.  Still  irrigation  seems  to  be  remunerative,  and  the 
Govemment  ia  well  satisfied  with  the  results  of  the  vear's  opera- 


tions, which,  it  says,  is  mainly  due  "  to  improvements  in  adminis- 
tration, to  careful  distribution  of  water,  and  to  economy  iu  main- 
tenance." 

Some  extensive  improvements  in  the  European  Infantry  Bar- 
racks at  Colaba  are  in  course  of  being  carried  out.  Permanent  bar- 
racks are  to  take  the  place  of  the  temporary  ones.  Two  new  blocks 
will  first  be  constructed,  the  character  of  which  may  be  judged  from 
the  plinths  already  completed — foundations  which  appear  strong 
enough  to  form  the  base  of  a  fortress.  The.se  two  buildings  will 
differ  from  all  others  in  Colaba.  inasmuch  as  they  will  be  two 
storeys  in  height. 

It  having  been  found  that  the  exigencies  of  the  public  service 
would  suffer  by  the  transfer,  temporarily,  of  a  railway  officer  to 
Madras  as  Senior  Deputy  Consulting  Engineer  for  Railways  in 
the  room  of  Major  Coaker,  r.e.,  tr.ansferreil  on  promotion  to 
Calcutta,  the  Government  of  India  have  decided  that  his  locum 
tenens  shall  be  Colonel  Jopp,  r.e.,  who  is  expected  to  return 
from  his  six  months'  leave  in  July  next.  In  the  interim  the^ 
office  of  Consulting  Engineer  for  Railways  will  be  only  manned, 
by  2,  instead  of  3,  officers. 

Again  has  Renter  come  out  with  a  marvellous  and  quite  un- 
founded statement  on  Afghan  matters.  His  matter  of  fact 
announcement  that  English  Engineers  are  fortifying  Herat  so  as 
to  render  it  capable  of  standing  a  siege  looks  as  though  his  Agent 
had  got  hold  of  some  papers  of  two  years  ago  when  our  Com- 
mission was  in  Afghanistan,  and  had  mistaken  them  as  having 
reference  to  the  present.  Perhaps  he  has  been  merely  hoodwinked 
for  a  purpose.  At  any  rate,  in  point  of  fact,  there  ia  no  British 
Engineer  otticer nearer  to  Herat  than  Colonel  Sir  Oliver  St.  John 
at  Quetta. 


fetters  Xq  tkc  Olbitjjr. 


Sir, — I  saw  a  small  paragraph  in  your  Journal  a  short  time  ago 
about  the  Yankees  using  "Talc"  as  a  paper  finish,  that  is  to 
I  say,  to  give  the  paper  a  fine  gloss.  Now,  since  then  I  have  been 
trying  to  dissolve  this  substance  but  have  failed.  Can  you  or 
any  of  your  readers  enlighten  me  on  the  subject  ?  If  so,  I 
i  should  be  much  obliged.  I  have  an  idea  it  is  used  after  being  f 
ground  up. 

Paper  Maker. 
31««  May  1887. 


jiThi  Editor  desires  it  to  be  distinctly  understood  that  he  does  not  hold 
'        himself  respomible  for  the  opinions  expresmd  by  correspondents.^ 

IN  RE  DESIDERATA. 

Sir, — I  hope  you  will  not  accede  to  the  third  suggestion  of 
"Amateur  "  in  your  issue  of  28th  May,  and  commence  a  practical, 
popular  and  scientific  treatise  on  strains  in  lattice  girders. 
.  To  supply  elementary  instruction  is  not  the  object  of  an  Engineer- 
\ing  Journal,  though  discussions  on  the  more  intricate  points,  and 
i  the  proper  relations  of  theory  and  practice,  are  not  out  of  place, 
'but  in  all  such  a  competent  knowledge  of  the  subject  is  supposed. 
:  F.  E.  R. 


TALC  IN  PAPER-MAKING. 


TO  COLLI  MATE  A  DUMPY  LEVEL. 
Sir, — In  the  article  "  To  Collimate  a  Dumpy  Level"  there  is 
nothing  in  it  but  what  most  people  know.  If  pegs  are  used  more 
time  is  lost  in  getting  them  on  the  same  level  than  would  be 
necessary  in  making  the  adjustment  in  the  ordinary  way.  A 
careful  leveller  would  not  be  satisfied  with  performing  the  adjust- 
ment in  this  way  once.  "  J.  C.  M.'s  "  principle  will  be  convenient 
when  a  sheet  of  water  is  handy,  and  every  surveyor  should  under- 
stand the  principle,  not  that  it  would  save  him  much,  if  any,  time^ 
but  that  it' would  give  him  clearer  views  regarding  his  work. 

A.M. 


A  CORRECTION. 


Sib, — ^Thanks  for  reviewing  my  Report  in  your  Paper  of  the  28tL 
May.  I  have,  however,  to  correct  an  error  you  made  in  the  para- 
graph regarding  His  Excellency  the  Viceroy's  gasworks.  It  is  not 
the  Plant  which  I  remodelled  at  less  than  half  the  original  cost,  but 
the  cost  of  the  Oas  the  price  of  which  [  reduced  by  a  half.  The 
change  cost  only  something  like  Rs.  300.  All  the  works  had  been 
ni'lde  uiideriuy  guidance  at  the  Executive  Engineer's  Workshops 
in  Simla. 

The  cost  of  ga«  was  about  Ko.  /lO,  with  the  old  apparatus, 
whereas  it  is  now  Rs.  8  to  Rs.  9  per   1,000  cubic  feet. 

In  reference  to  your  remark  of  not  being  a  financial  success,  I 
beg  to  say  that,  no  charges  are  made  for  lighting  the  City,  Palaces, 
and  other  public  places.  The  revenue  is  merely  from  a  few 
private  houses  and  for  products  sold,  which,  I  think,  you  also 
understood,  but  from  your  remarks  it  would  ap(>tar  to  non-profes- 
sional people  that  the  works  were  at  terrible  deficit. 

I  send  you  to-day  our  Annual  Reports  from  the  j'ear  1880 
which  might  be  of  interest.  You  will  find  that  originally  it  was  a 
most  expensive  luxury, 

S.  J.  Tkllbrt. 
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SLAVE  TRADE. 

Sir, — One  of  the  greatest  curses  we  have  to  contend  with,  ia  the 
Slave  Trade,  which  is  carried  on  in  these  districts  with  head-quar- 
ters at  the  Suhdiviiional  Station  Raneegunge. 

AH  gentlemen  of  no  profession,  when  everything  else  fails, 
turn  into  what  ia  called  by  tlie  natives  Cooly  Catc/iers  or 
in  another  word  Slave  Dealers.  As  soon  as  a  gentleman  takes  to 
the  above  profession,  all  the  budmasheg  from  the  villages  join 
him  ;  then  licenses  are  procured  for  them  from  the  Magistrate 
to  collect  coolies  under  the  title  "  Agents  for  Free  Labor."  These 
people  spare  no  means  to  work  their  way  among  the  people 
of  the  villages  and  entice  away  on  the  quiet,  either  men,  women 
or  children.  If  they  cannot  succeed  with  quiet  pers^Msion  they 
get  the  coolies  drugged  in  the  grogshop  and  under  this  influence 
get  them  to  leave  home  ;  then  under  fear  of  all  kinds  they  are  got 
before  the  Magistrate  or  Officer  for  Emigration.  The  coolies  are  so 
frightened  that  they  can  only  say  what  they  have  been  schooled  to 
say.  After  this  the  hwimashes  reap  their  reward,  what  they 
have  been  promised  by  their  employers.  The  poor  coolies  are  sent 
on  their  journey,  not  to  cet  the  Rs.  10,  12  or  20  per  month, 
but  only  about  Rs.  5,  yet  they  leave  employment  where  they  can 
getRs  8. 

In  places  like  Raneeaunge,  Asansol,  md  Barakar  where  all  kinds 
of  labor  is  ao  scarce  and  hard  to  be  got  these  agents  are  allowed  to 
go  about  by  the  Police — in  fact,  the  village  Police  often  assist  them 
to  get  coolies  away  and  to  trump  up  casps  to  frighten  the  coolies  so 
that  they  dare  not  return.  I  don't  think  there  is  a  European  in 
the  district  in  charge  of  works  hut  that  has  not  suffered  from  this 
Slave  System.  If  all  such  would  represent  the  affair  lo  the  Go- 
vernment, they  might  do  some  good  and  have  a  stop  put  to 
cooly  recruiting  in  those  localities  where  labor  is  so  scarce.  Perhaps 
gome  of  your  readers  will  bear  me  out  in  the  above  matter. 

SooDHA  Kankhy, 
June  3.  Black  Country. 


Jttcrarg  ^otiaa. 


The  Camera. 
We  have  been  favored  with  some  specimen  numbers  of  this  new 
Journal,  which  is  a  monthly  magazine  for  those  who  practice 
photography.  It  is  edited  by  T.  C.  Hepworth  and  published  by 
Wyman  and  Sons  of  London.  The  articles  are  varied  and  inter- 
esting and  the  illustrations  numerous  and  good.  We  can  strongly 
recommend  the  periodical  as  a  cheap  example  of  that  special 
serial  literature  which  is  a  feature  of  the  times. 


Record  of  the  Geological  Survey  of  India.    May,  1887. 

This  number,  which  forms  part  2  of  Vol.  XX.,  commences  with 
a  Paper  by  Mr.  Lydekker  on  the  Fossil  Vertebrata  of  India.  This 
is  a  republication  of  former  articles  on  the  same  subject  by  the 
same  author,  with  such  additions  as  are  necessary  to  bring  it  up 
to  the  present  time.  It  is  hoped  that  the  brief  summary  furnished 
by  the  Paper  will  enable  those  disposed  to  study  the  subject  to 
grasp  the  features  of  the  past  vertebrate  life  of  India,  without  the 
trouble  of  wading  through  the  bulky  literature  in  which  its 
history  is  more  fully  recorded. 

Professor  Duncan's  Note  on  the  Cretaceous  Series  of  the  Lower 
Narbada  Valley,  which  follows,  is  remarkable  for  a  criticism  on  certain 
researches  of  Mr.  P.  N.  Bose  of  the  Geological  Survey  in  the  same 
locale.  Professor  Duncan  disagrees  with  Mr.  Bose's  deductions,  and 
says  that  the  latter  "writes  with  great  modesty,  not  unflavored  with 
some  critical  sharpness,  when  dealing  with  his  predecessors  in  the 
strategraphical  part  of  his  work,  and  he  also  most  straight- for  wardly 
asserts  his  shortcomings  as  a  palasontologist."  We  have  been 
induced  to  give  this  excerpt  as  some  explanation  of  what  appeared 
in  this  Journal  in  connection  with  Mr.  Medlicott's  observations  on 
the  employment  of  natives  as  Geologists. 

Mr.  Griesbach  gives  the  fifth  instalment  of  his  Field  Notes 
on  the  Geology  of  Afghanistan.  His  Paper  is  accompanied 
by  a  Sketch  Map,  and  from  the  description  given  we  learn 
that  beds  with  true  carboniferous  forms  have  been  found 
from  Araxes  in  Armenia  to  Central  Afghanistan.  They  form 
narrow  strips  at  the  base  of  the  older  mesozoics,  and  as  such 
have  been  traced  in  a  more  or  less  uninterrupted  zone  along  the 
Central  Asian  watershed.  In  some  places  in  Persia  they  overlie 
some  strata  which  have  yielded  fossils  of  rather  devonian  than 
carboniferous  aspect,  and  it  is  possible  that  perhaps  the  entire 
palaeozoic  series  will   be  found  to  exist.    The  same  rocks  extend 


into  Russian  Turkistan,  where  they  crop  up  from  beneath  the 
covering  of  raesozoic  (chiefly  cretaceous)  formations.  The  Paper 
concludes  with  the  following  8urara»ry  of  more  than  ordinary 
interest  :— 

1.  The  carboniferous  group  shows  trreat  points  of  resemblance 
both  lithologically  and  palseontologically,  over  the  entire  distance 
from  the  Caucasus  to  the  North-West  Himalayas.  It  is  a  purely 
marine  formation,  and  pelagic  conditions  seem  to  have  prevailed 
in  the  Caspian  region.  Northern  Persia,  Afghanistan,  and  the 
Himalayan  area. 

2.  At  the  close  of  the  carboniferous  period  began  a  shallowin;; 
of  the  sea  over  the  greater  part  of  Central  Asia,  including  North- 
ern Persia,  and  Afghanistan,  which  more  or  less  continued 
to  neocoraian  times,  when  the  sea  altogether  retreated  from 
large  tracts  of  Central  Asia,  including  Afghan  Turkistan.  Durin:; 
that  time  littoral  deposits  were  laid  down  along  a  coast  lin.- 
which  seems  to  have  agreed  more  or  less  with  the  present  dire'? 
tion  of  the  Central  Asian  watershed.  In  the  adjoining  areas,  of 
Asia  Minor  and  the  Hymalaya,  pelagic  conditions  continued. 

3.  In  upper  cretaceous  times  a  great  overlap  of  the  sea  began 
and  extended  to  lower  miocene  times. 

4.  After  the  deposition  of  the  lower  miocene  the  sea  began  to 
retreat  gradually  from  the  coast-lines,  not  only  in  the  Central 
Asian  area,  but  also  in  Sind  and  Blluchistan,  and  estuarine  and 
freshwater  deposits  were  being  laid  down  conformably  on  the 
marine  miocene  beds.  The  retreat  of  the  miocene  seas  was 
continued  in  late  tertiary  times  and  in  fact  the  same  changes  are 
still  proceeding  at  this  moment.  In  place  of  the  estuarine  deposits 
huge  accumulations  of  freshwater  and  aerial  formations  took  place 
over  the  greater  part  of  Central  Asia,  Persia,  and  our  Sind 
frontier. 

The  remaining  articles  call   for   no   special   notice,  except   chat 

Dr.  Warth  expresea  the  hope   in   his   Paper   on   the   correlation 

Olive  Series  on   both   sides  of   the  Salt-range  that  in   due   tiiue 

something  may  be    found    among  the     Talchirs,   or   near    them 

to    completely     establish   the     truth     of     Dr.     Waagen's   mor* 

important  correlations  with  regard  to  the  Indian  coal    measures. 
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CALCUTTA  PORT  IMPROVEMENTS. 

The  Kidderi*ore  Docks. 

I. 

The  Port  of  Calcutta,  in  its  situation  and  nature 
present*;  a  striking  contrast  to  Madras,  the  attempts  to 
make  which  place  a  seaport  are  now  being  consider- 
ed in  Indian  Engineering.  Instead  of  being  on  an 
open  straight  seacoast,  Calcutta  is  situated  some  hundred 
miles  from  the  sea  on  a  tidal  river ;  and,  ordinarily,  ships 
lie  there  in  perfect  security,  and  take  in  and  discharge 
cargo  by  means  of  ordinary  cargo  boats  or  directly  by 
means  of  wharves  on  the  bank,  without  having  to  risk  it 
all  in  a  surf  such  as  prevails  at  Madras.  And  yet 
Calcutta  is  far  from  being  a  safe  port.     It  is  not  easy  to 

fet  into  it,  and  it  is  not  easy  to  leave  it.  The  River 
[ughli,  on  which  it  lies, — the  western  channel  of  the 
Ganges-Brahmaputra  Delta, — is  accessible  only  by  care- 
fully threading  the  channels  between  the  "  sands"  which 
it  deposits  in  the  Bay  of  Bengal,  and  the  utmost  possible 
vigilance  of  skilled  pilots,  kept  informed  as  to  the  frequent 
changes  in  the  shoals  and  channels  of  the  river  itself  and 
as  to  the  state  of  the  tide  by  a  constantly  working  survey- 
ing establishment,  is  needed  to  ensure  a  vessel  reaching 
port  or  getting  to  sea  in  safety.  At  certain  critical  points, 
with  a  deeply  laden  vessel  it  is  literally  "  touch  and  go." 
Should  a  ship  ground  there,  and  not  scrape  through,  she 
may  capsize,  and  the  tide  or  stream  may  scour  a  hole 
round  her  that  will  engulph  her  in  a  few  hours.  And 
even  should  no  accident  happen,  a  fast  steamer,  deeply 
laden,  as  the  present  writer  can  testify,  may  not  get  to 
Mea  in  less  than  60  hours.  But  these  are  not  all  the 
drawbacks  to  Calcutta,  considered  as  a  port.  It  lies  in  a 
path  frequently  traversed  by  cyclonic  storms,  and  though 
vessils  caught  in  a  cyclone  in  the  Hughli  are  not  exposed 
to  a  sea  such  as  destroyed  the  Madras  HarV>our,  they  are 
liable  to  be  torn  from  their  moorings  by  the  dreaded 
"  tidal  wave"  which  psisses  up  the  river,  and  then  wrecked 
by  the  violence  of  the  wind.  The  phenomenon  of  the 
bore  in  rivers  with  funnel-shaped  estuaries,  and  tortuous 
and  une(|ually  deep  beds,  notably  the  Sittanir  in  Hurmah, 
the  Severn  in  England,  and  the  Amazon  in  South  America 
is  in  the  case  of  the  Hughli,  and  other  rivers  of  the  Bengal 
delta  greatly  aggravated  during  a  cyclone,  because  the 
>«a  is  gradually  heaped  up  against  the  coast  by  the  action 
of  the  wind  and  the  local  decrease  of  atmostpheric  pres- 
.sure.  How  destructive  may  be  the  result  was  proved  in 
Calcutta  during  the  cyclone  of  .5th  October  1864,  when 
many  ships  l-roke  loosi-  and  drifted  about  till  they  were 
huuk  by  cdllision  with  others  or  left  high  and  dry  on  the 
banks.  A  larger  number  still  was  sunk  at  moorings,  being 
cut  down  by  the  drifting  vessels,  or  jjerhaps  swamped  by 
the  wave,  owing  to  the  limited  scope  of  their  mooring 
chains.  Another  cyclone  passed  over  Calcutta  in  1807, 
but  by  that  time  screw  moorings  had  been  laid  down,  and 
though  the  storm  was  considered  by  some  authorities  to 
have  been  as  severe  as  the  former  one,  the  comparative 
mununity  from  loss  experienced  by  the  shipping  was 
attributed  to  this  precaution.  But  hear  what  the  Port 
Commissioners  put  on  record  only  two  years  ago,  in  their 
final  and  triumphing  plea  for  the  construction  of  wet 
docks  at  Calcutta:  — 

"It  was  the  cyclones  of  1842  and  1864  which  led  to 
the  appointment  of  the  two  former  Committees  which 
»ecommended  the  construction  of  wet  docks.  Fortunate- 
ly, Calcutta,  for  20  years  past,  has  not  experienced  a 
«:yclone  of  the  severity  of  either  of  these  gales.  Should 
such  a  gale  occur,  accompanied  by  a  strong  tidal  influx, 
there  is  every  reason  to  apprehend  that,  the  result  to  the 
hhipping  of  the  port  would  be  as  disastrous  now  as  in 
former  years.  The  moorings  have  been  strengthened,  but 
the  ship's  fastenings  have  not  proved  equal  to  the  severe 
strain  to  which  they  may  be  subjected,  as  was  shewn  in 
1874,  when  two   vessels   broke  away  and  drifted  through 


the  Hughli  ( pontoon )  bridge  without  any  damage 
having;  been  sustained  by  the  moorings.  That  this  positive 
advantaee  of  wet  docks  over  jetties  is  important  will  be 
apparent  from  the  accompanying  extract  from  the  report 
of  the  Chamber  of  Commerce  for  the  half-year  end- 
ing 31st  October  1864,  in  which  the  damage  sus- 
tamed  by  shipping  during  the  cyclone  of  October  1864, 
was  thus  summarised.  Lloyds'  agents  reported  to  the 
President  of  the  Chamber  the  following  particulars  : — 

Vessels. 

There   were   in  the  Port    of    Calcutta    on    the   iiiorntng  of 

the  5th  October  1886       ...  ...  ..  ...  19» 

Of  these — escaped  without  damage    ...  ...  23 

,,  were  total  or  couatructive  wrecks        ...  ...  36 

, ,  severely  damaged  ...  . .  ...  97 

„  slightly  damaged  ...  ...  ...  39 

-      19& 

Such  were  the  effects  of  the  last  great  cyclone  which 
passed  over  the  port,  and  the  estimated  cost  of  which 
to  the  shipping  was  put  down  by  some  at  two  millions 
sterling.  As  to  the  loss  on  cargo  in  course  of  landing  or 
shipping  no  estimate  was  ever  arrived  at.  The  only 
article  of  which  proper  account  could  be  taken  was  salt, 
and  in  regard  to  this  the  official  report,  stated  that  '  the 
total  loss  of  salt  on  ships  and  boats,  as  well  as  swept 
from  golnhx  at  Hatkolah,  bore  a  total  value  of 
Rs.  9,69,809,  the  greater  part  of  which  was  borne  by 
Government.'  From  a  consideration  of  these  facts,"  say 
the  Port  Commissioners,  "  it  is  apparent  that  even  if 
there  were  on  the  Calcutta  bank  of  the  river  sites  avail- 
able, which  there  are  not,  for  the  construction  of  wharves 
or  jetties,  any  further  ex fension  of  port  accommodation 
should  take  the  form  of  wet  docks  in  preference  to 
additional  jetties  or  wharves." 

Though  wet  docks  for  Calcutta  are  only  now  under 
construction,  proposals  for  providing  such  accommodation 
have  been  frequently  made,  at  intervals  extending  over  a 
period  of  more  than  sixty  years.  And  even  long  previously 
to  1824,  when  the  first  Committee  appointed  by  Govern- 
ment considered  the  subject,  it  appears  that  a  General 
Watson,  not  only  designed,  but  actually  began  the  con- 
struction of  docks  on  Tolly's  Nala,  capable  of  containing 
the  number  of  ships  which  then  frequented  the  port. 

The  Committee  of  1824  were  not  able  to  do  much,  for, 
after  endeavouring  without  success — perhaps  because  the 
interval  between  their  only  two  meetings  was  too 
short  for  the  purpose — to  obtain  information  through  the 
mercantile  members  as  to  the  amount  of  saving  likely  to 
accrue  from  the  construction  of  wet  docks  capable  of  con- 
taining the  whole  shipping  of  the  port,  and  after  con- 
sidering and  rejecting  a  plan  by  Major  Schalch  for  a  wet 
dock  at  Tolly's  Nala,  and  discussing  a  plan  by  Mr.  Colvin 
for  a  dock  between  Meer  Bhur  Ghat  and  Nimtollah  Ghat, 
and  resolving  to  obtain  apian  of  the  river,  shewing  the 
nature  of  its  bed,  and  an  estimate  of  the  cost  of  the  dock 
proposed  by  Mr.  Colvin,  and  of  another  on  another  site,  they 
"  adjourned  nine  die,  on  account  of  the  Burmese  war,  and 
never  again  reassembled."  This  tautology  the  next  Com- 
mittee are  responsible  for,  for  it  is  their  account  only  of 
their  precursors'  proceedings  that  is  published. 

The  second  Committee  on  Wet  Docks  was  appointed  in 
1844,  by  the  Government  of  Bengal,  under  Lieutenant- 
Colonel  W.  N.  Forbes,  k.E.,  as  President,  and  at  their  first 
meeting  they  unanimously  resolved  that  the  construction 
of  wet  docks  to  contain  all  the  shipping  at  any  one  time 
collected  was  most  desirable  and  perfectly  practicable,  and 
the  mercantile  members  being  of  opinion  that  it  would 
be  quite  .safe  to  calculate  on  a  revenue  of  .5  lakhs  of 
rupees  per  annum,  which  sura  was  10  per  cent,  on  .50  lakhs, 
the  Couirniltee  considered  that  the  subject  of  inquiry  was 
practically  reduced  to  the  question  whether  wet  docks  of 
the  required  capacity  could  be  constructed  for  that 
amount.  The  assumption  that  docks  could  not  be  pro- 
vided unless  they  would  pay  10  per  cent,  seems  to  have 
been  made  because  the  Deputy  Governor  of  Bengal  had 
suggested  that  the  enterprise  should  be  entrusted  to  a 
joint-stock  company,  in  which  the  Government  would 
be   a     considerable     shareholder.     Pending     information 
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being  obtained  as  to  the  cost  of  the  works,  the  Committee 
proceeded  to  discuss  the  site  and  general  desiga  and 
capacity  of  the  proposed  docks.  And  they  referred  to  the 
twelve  Branch  Pilots  for  their  opinion  as  to  whether  any 
permanent  deterioration  of  the  Hughli  as  a  navigable  river 
was  to  be  apprehended.  This  idea  was  negatived  by  eleven 
of  the  Pilots  to  one.  Later  on  in  the  enquiry  a  suggestion 
of  one  of  the  members,  Captain  Goodwyn,  R.E.,  that  if  a 
Railway  were  constructed  to  Mirzapur,  with  its  termin- 
u.*^  at  Howrah,  the  docks  ought  perhaps  to  be  on  the 
Howrah  side  of  the  river,  was  negatived  after  the 
opinions  of  the  mercantile  members  had  been  taken ; 
and  next  the  site  first  sui'gested  at  Kidderpore,  as  near 
to  Tolly's  Nala  as  possible,  was  rejected  because  of  the 
cost  of  the  land  required  and  the  buildings  on  it, 
Rs.  1,100  per  bigha,  as  valued  by  the  Collector,  and  the 
preference  was  then  given  to  a  site  near  Akra,  about  7^ 
miles  lower  down  the  river.  The  Committee,  after  obtaining 
returns  of  the  shipping  and  coasting  craft  for  three  years, 
decided  that  the  docks  should  be  spacious  enough  to  con- 
tain 200  vessels  of  an  average  burden  of  400  tons  each,  and 
called  upon  Captain  Goodwyn,  who  was  Civil  Architect, 
to  prepare  a  plan  of  two  docks,  export  and  import,  having 
a  water  area  of  30,  and  a  land  space  of  20,  acres,  with 
sheds.  &c.  The  communication  with  Calcutta  was  to  be 
by  a  double  line  of  railway  to  Tolly's  Nala,  and  thence 
on  to  town,  at  a  point  near  the  General  Treasury, — the 
railway  to  be  built  over  scouring  drains  taking  off 
from  Tolly's  Nala,  about  5  miles  distant.  The  sill  level  of 
the  dock  gates  was  to  be  8  feet  below  the  lowest  low 
water  of  a  spring  ebb-tide.  The  docks  were  "  not  intend- 
ed to  take  in  the  large  steamers,  as  that  would  consider- 
ably increase  the  expense  of  construction,  by  rendering 
it  necessary  to  have  greater  width  of  gates,  and  even 
greater  area  of  the  docks  themselves."  This  record  of 
the  fact  that  in  1844-46  the  average  burden  of  the  ship- 
ping, exclusive  of  the  large  steamers,  to  be  provided  for 
was  only  400  tons,  and  that  these  large  steamers 
«ere  expressly  excluded  from  the  scheme,  sug- 
gests contrast  with  the  state  of  things  in  1882,  when  the 
Diamond  Harbour  Committee  provided  for  the  accommo- 
dation of  steamers  with  an  average  burden  of  2,600  tons, 
and  .sailing.'  ships  averaging  1,350  tons. 

Captain  Goodwyn  accordingly  prepared  and  submitted 
a  plan  on  the  data  given  him,  but  the  estimate  at  first 
amounted  to  Rs.  70,57,7.55.  By  diminishing  the  length 
of  scour  it  was  reduced  to  Rs.  55,63,730.  Previous  modifi- 
cations of  this  plan  were  discussed  but  rejected,  and  the 
Committee  were  about  to  report  in  favor  of  the  original 
plan,  with  modifications,  which  included  extending  the 
railway  as  far  as  the  Custom  House,  when  the  President 
suggested  reconsideration  of  the  question  of  locating  the 
docks  at  Kidderpore,  and,  after  a  lapse  of  six  months,  as 
a  plan  of  the  land  and  buildings,  and  a  valuation  of  them 
by  Messrs.  Burn  &  Co.,  shewed  that  only  498  bighas, 
valued  at  Rs.  5,39,000,  would  be  required,  the  Committee 
finally  and  unanimously  resolved  to  recommend  the 
adoption  of  that  site.  Captain  Goodwyn,  therefore,  again 
went  to  work,  and  produced  an  estimate  of  the  cost,  which, 
including  all  the  adjuncts  and  the  railway  up  to  the 
Custom  House,  amounted  to  Rs.  45,70,586.  Mr.  Murray 
(Jladstone,  one  of  the  mercantile  members,  estimated  the 
revenue  at  Rs.  6,15,490,  and  after  deducting  for  establish- 
ment, wear  and  tear,  and  maintenance  of  the  railway,  the 
Mini  available  for  interest  on  capital  was  brought  out  at 
lis.  4,50,604,  or  more  than  9  per  cent,  on  50  lakhs.  It 
was  recommended  on  the  suggestion  of  the  President  that 
the  railway  should  be  an  atmostpheric  one,  as  being 
cheaper,  and  less  of  a  nuisance  than  one  worked  by  steam  ; 
and  it  was  shewn  that  by  the  addition  to  the  scheme  of 
ii  branch  Custom  House  at  the  docks  it  would  be  necessary 
to  c^an-y  the  railway  beyond  the  Esplanade. 

In  iicknowledging  the  receipt  of  the  final  report  of  the 
(Jommittec,  the  Deputy  Governor  of  Bengal  (nic.)  express- 
ed his  approval  of  it,  but  before  taking  action  on  it,  direct- 
ed that  it  should  be  printed  for  the  consideration  of  the 
community  of  Calcutta,  from  whom  he  invited  proposals 


for  carrying  out  the  scheme  by  means  of  a  joint  stock 
company,  or  otherwise.  Afterwards,  at  the  suggestion  of 
a  member  of  the  Committee,  tin-  project  was  referred  to 
Mr.  F.  W.  Simnis,  Consulting  Kngineer  to  the  Govern- 
ment of  India,  who  approved  ot  it  all,  except  the  proposal 
that  the  railway  should  be  atuiospheric,  for  the  success 
of  that  system  was  still  doubtiul. 

INUNDATION  CA.MAL8. 
Lining  out  in  the  Annual  Clearances. 


The  Inundation  Canals  in  the  basin  of  tlie  Indus  river 
are  very  ancient  works,  and  it  is  natural  thut  the  stranger 
accustomed  to  the  neatness  of  the  modern  canal  should 
speak  sneeringly  of  "  them  ditches." 

Their  most  obvious  defect  is  their  unintelligible  crooked- 
ness. When  the  annual  clearances  arc  carried  on  under 
the  old  system,  the  laborers  are  crowded  on  and  left  to 
their  own  devices  as  to  how  they  should  remove  the  silt, 
so  the  bends  and  angles  are  increa-sed  in  every  successive 
clearance.  Even  when  one  insists  that  the  clearance 
shall  be  made  to  certain  level  pegs  and  to  fixed  widths, 
it  is  not  easy  to  instruct  the  liner-out  how  to  put  down 
the  side  widths  and  how  to  range  his  line. 

For  years  I  tried  to  teach  the  liner-out  how  to  range  a 
centre  line  so  as  to  get  rid  of  some  of  the  minor  bends 
and  kinks,  but  the  centre  line  plan  required  that  liners- 
out  should  not  only  understand  diagrams  of  various  classes 
but  have  the  ability  to  apply  what  Wiis  taught  in  long  lines 
of  channel.  A  few  did  learn,  but  having  no  simple  precept 
as  a  guide  often  made  blunders  and  often  mistook  neatness 
of  work  and  well  rounded  curves  for  good  alignment. 

The  instructions  about  laying  down  a  good  centre  line 
were  not  generally  understood  and  the  results  were  dis- 
appointing. 

In  the  last  clearances,  I  abandoned  the  centre  line 
arrangements  and  laying  out  of  side  widths  at  equal 
intervals  and  arranged  that  the  side  widtlis  should  be 
laid  out  from  all  the  convexities  of  the  channel  and  the 
concavities  ignored.     As  in  figure  3. 

The  convexities  are  locally  called  "  Moos "  and  the 
concavities  "  dings."  I  found  that  the  order  to  put  the 
first  peg  of  the  side  width  at  the  high  water  mark  of 
every  "  khob  "  and  lay  off  No.  2  peg  from  it  and  ignore 
every  "  din(j  "  as  in  Jigs.  1  and  2  was  understood  by 
one  and  all.  The  most  stupid  man  could  recognise  a 
khob,  so  the  lininj;  out  became  very  simple  work. 

The  sharper  men  could  be  easily  taught  to  estimate 
how  much  it  would  cost  to  shave  off  a  bit  of  such  a  khob 
as  A  so  as  to  still  further  improve  the  alignment. 

In  taking  up  additional  land  on  these  canals  it  is 
obvious  that  the  process  should  be  reversed.  Having 
settled  the  minimum  side  width  necessary  this  side 
width  should  be  staked  off  from  every  convexity  or  diiig 
of  the  water  section.  E.  A.  S. 
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THE  JHILMIU  WINDOW. 
By  a.  Ewbank. 

In  Enckndwoaro  accustomed   to   open   «|;,  <;1<>^<;  J^'' 

,eneuau  blinds  by  the  movement  of  a  cord.     The  Indian 

I^S^lt  is  quite  ditrereutand  as  a  dynamical  problem 

Ifil^h  study.     The  reader  is  advised  to   examine    and 

mTone  of  the  actual  jhilmili  arrangements  m  a  door   or 

window  of  hl-<  bungalow  to  complete  the   imperfect  illus- 

toSoo  of  the  actions  which  are  given  in   the  acconipany- 

^diljroxiw.    Our  diagrams  represent  only   as  much  of 

S«  shiwK!  as  we  have  occasion  to  refer  to  m   considering 

the  moC^ments  and  forces.     We  may  imagine  a  jhilm.li 

-muuManent  which  is  ideal  in  two  respects.  (1)   ^  e   may 

CaooI^Ae  parte  to  work   without  friction.  (2)  We   may 

•appose  the  t^ck  wood  of  the  actual  door  or   wmdow   to 

be  re^aoed  wherever  we  please  by   thin  lamime.     ine 

thickneM  is  generally  only  required  for  strength    and   we 

mftv  imagine  a  window  made  of  something   ns   strong  as 

cteel  so  that  in  some  cases  such   as  the  vertical   bar  J^U 

«f  4  1  *e  have  simply  a  rectangle  long  m  one  direction, 

narrow  in  another,  and  having  no  appreciable  diniension 

b^he  third  direction.     For  convenience  \e.tfg.  1  denote. 

Fig.  1. 


if  fixed  to  several  or  only  fixed  to  two— and  if  each   lea 
with   its  connections  to  FG  is  identical  with  that  of  any 
other  leaf,  then  F  G  must  always  be  parallel  to  the  plane 

A  H  K  B.    The  points  C,  C are  placed  on  the  middle 

line  of  A  H  K  B  and  F  G  must  always  be  vertical.  Thus 
F  G  as  a  line  can  never  be  supposed  to  rotate  about  any 
line  unless  that  line  is  vertical.  Its  motion  as  indicated 
in  fiq.  4  may,  if  we  please,  always  be  considered  one  of  pure 
translation.    That  is,   any  point  of  the  line  F  G  la  Jig.  4 

Fig.  4. 


/■ra 


u 


describes  the  same  line  straight  or  curved  as  does  any 
other  point  of  F  G.  If  F  in  moving  to  F»  describes  a 
path  FR  F'  then  G  must  have  described  an  equivalent 
path  GR>  G'. 

Each  leaf  is  fastened  to  the  bar  by  connections  which  are 
very  imperfectly  indicated  in.%.  1.  Infff.  2  these  cwinec- 

Fig.  2. 


say.  one  quarter  of  a   window.     This  quarter  has  in  the 

drawing    four    moveable    bodies  ACB,  A'C'B' 

Each  of  these  we  call  a  leaf  of  the  Venetian  blind.  Let 
the  plane  of  the  window  be  due  east  and  west.  Let 
the  window  have  a  north  aspect.  Then  when  the  leaves 
of  the  Venetian  blind  are  as  completely  closed  as  possible 
the  plane  of  the  bar  F  G  is  the  plane  of  the  meridian. 
The  lines  D  E,  D'E',&c.  have  directions  due  nort,h. 
The  leaves  when  most  closed  are  not  quite  vertical. 
If  the  frame  A  H  K  B  of  ylg.  1,  which  holds  the 
leaves  had  no  perc<-ptible  thickness — that  is,  no  diinfsn* 
Mon  in  the  direction  due  north— and  if  the  leaves 
were  also  lamina  of  inappreciable  thickness,  then  the 
leav<is  when  closed  might  be  considered  vertical  planes 
coincident  appreciably  with  the  plane  A  H  K  B.  This 
plane  we  may  also  consider  fixed.  That  is,  we  are  study- 
ing the  opening  of  the  Venetians  and  not  the  opening  of 
the  window,  as  a  whole  or  ot  any  part  of  the  window. 
A  leaf  A  C  B  if)  fixe<l  in  bearings  at  A,  B.  That  is,  the 
leaf  can  rotate  about  the  east-west  line  A  B  and  can- 
not move  in  any  other  way.  The  bar  F  O  could  have  a 
variety  of  motions  if  it  was  only  fixed  to  one    leaf     But 


tions  are  more  fully  shewn.  The  plane  F  S  G  has  a  pro- 
longation DEO.  The  shape  of  this  prolongation  may 
be  varied.  In  it  is  a  hole  E,  which  we  will  suppose  a 
true  circle.  The  lamina  F  S  G  0  having  a  definite,  though 
very  small  thickness,  we  will  assume  that  the  hole  E  in  this 
laminal  is  a  straight  tunnel— that  is,  a  circular  cylinder  of 
small  radius  and  ver^  small  length.  Let  r  be  the  radius. 
Then  we  may  imagine  a  thin  round  iron  rod  of  this  same 
radius  r  and  of  length  2  tt  s  to  be  bent  roiind  into  a 
ring  of  radius  s.  This  ring  is  indicated  in  _fig.  2.  It  is 
prolonged  by  a  piece  of  iron  that  fits  into  the  leaf  at  C 
This  ring  may  be  considered,  as  r  is  small  to  lie  in  a 
plane  and  this  plane  E  P  C  is  coincident  with  the  plane 
ACB,  that  is,  A  C  B  and  CPE  may  be  considered  as 
cut  out  of  one  and  the  same  flat  lamina.  The  planes 
S  F  E  and  ABE  are  at  right  angles.  This  i.s,  however, 
only  necessarily  the  case  when  the  plane  S  F  E  of  the 
bar  is  in  the  meridian.  If  the  bar  is  lowered  so  as  to 
open  the  Venetians,  the  plane  F  G  S  E  being  kept  in  the 
meridian,  the  plane  of  A  B  E  rotates,  but  it  is  always 
pcrj^cndicular  to  the  plane  F  G  E.  Suppose  that  the  bar 
18  lowered  till  the  leaf  becomes  horizontal.  Then  the 
lines  C  E  and  E  D  of  fig.  1  -will  become  parts  of  one 
straight  line  and  this  line  will  be  the  common  intersec- 
tion of  the  planes  of  the  bar  F  S  G  and  the  leaf  ACB. 

The  ring  P  E  is  of  material  so  large  in  sectiou  as  exactly 
to  fill  the  tunnel  cut  in  the  lamina  D  O  E.  Unless  we 
suppose  the  length  of  this  tunnel  very  small,  wo  cannot 
sujtpose  it  to  be  quite  straight  and  yet  exactly  filled  by 
a  part  of  the  ring.  If  we  give  to  the  lamina  D  O  E  a 
considerable  thickness  then  if  the  tunnel  is  quite  filled,  we 
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must  give  to  it  a  certain  curvature,  viz.,  the  curvature 
of  the  ring.  Now,  in  such  a  case  there  would  be  only  one 
relative  movement  possible  between  the  lamina  DOE 
and  the  lamina  B  A  C  E,  omitting  all  consideration  of  the 
other  leaves  and  connections.  That  one  possible  move- 
ment would  be  as   follows  : — Take  Q  the  centre  of  the 

Fiff.S. 

p.. 


id 


ring  as  in  j%.  3.  Through  Q  draw  a  line  normal  to  the 
plane  of  the  ring.  About  this  line  make  the  whole  lamina 
B  A  C  P  E  rotate,  the  lamina  F  S  G  E  being  at  rest. 
Thus  the  ring  would  begin  to  move  through  the  tunnel. 
This  is  the  only  movement  possible  to  A  C  B,  if  the 
tamina  D  E  O  is  fixed.  Similarly,  if  A  C  B  remains  at 
Test  the  only  movement  possible  to  D  E  0  is  to  rotate 
about  that  same  line  through  Q  and  thus  make  the  tunnel 
slide  along  the  ring.  In  this  case  the  plane  of  the  bar 
'leaves  the  meridian.  If  the  bar  does  not  leave  the  meridian 
and  if  A  C  B  is  supposed  to  have  some  position  given  to 
it,  the  lamina  A  C  B  would  have  to  keep  this  position. 
That  is,  this  leaf  would  be  permanently  quite  closed  or 
permanently  open  or  permanently  partly  open  with  FSG 
in  the  meridian.  Similarly,  for  the  other  leaves,  so  that  the 
■Venetian  arrangement  would  not  act,  for  the  tunnel  connec- 
tion only  admits  a  movement  about  the  line  through  Q. 
This  movement  would  displace  A  or  B  from  its  position. 
The  bearings  resist  this  motion.  Thus  the  bearings  only 
allowing  a  rotation  about  the  line  A  B  and  the  tunnel 
only  allowing  a  rotation  about  a  line  through  Q  different 
in  direction  from  A  B,  the  leaf  A  C  B  is  practically  im- 
moveable. 

{ To  be  continued.) 


SEWERAGE  SCHEME  FOR  KARACHI  CITY  AND 
ITS  SUBURBS. 

^  By  J.  Stkachan,  M.  Inst.  C.  E.,  Municipal  Engineer. 

(Continued  from  page  342.) 

V. 

28.  The  following  memo,  as  to  sewers  will  be  useful 
in  preparing  the  plans  and  specifications : — 

Memo,  as  to  Sewers. 
The  size,  material,  and  mode  of  construction  of  the 
sewers  and  their  depths  and  inclinations  together  with  the 
form,  number  and  arrangement  of  street  gullies,  venti- 
lating and  flushing  arrangements,  manholes,  lampholes, 
and  other  appurtenances,  should  be  according  to  the 
following  specifications : — 

Stoneware  Pipe  Sewers. 

29.  Stoneware  or  earthenware  pipes,  whether  used 
for  street  sewers  or  private  house  drains,  shall  be  true  in 
form,  smooth  on  the  surface,  and  straight,  and  of  a  close- 
grained,  impervious,  and  thoroughly  vitrified  material, 
well  burned  throughout,  and  entirely  free  from  air  blows, 
fire  cracks,  and  other  imperfections.  They  shall  be  well 
glazed  with  a  salt  glaze,  both  inside  and  outside,  and 
must  be  of  the  minimum  thickness   specified  below  : — 

4"  pipes  not  less  than  J"  in  thick. 

6"     „ 

9"     ., 
12"     „ 

1.5"     .  „  „  If 

18"     „  .,  „  U" 


8 
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30.  They  shall  have  full  sockets  and  the  latter  shall 
be  not  less  than  2  J  inches  in  depth  nor  shall  the  diameter 

•  of  the  sockets  be  less  than  from  |  to  1  inch  in  excess  of 
the  diameter  of  the  pipe.  In  laying  all  pipes  of  this 
description  the  joints  shall  bo  made  as  the  Engineer  may 
determine,  either  with  puddled  clay  or  with  cement  in 
the  proportion  of  1  of  cement  to  1  of  sand  and  in  such 
manner  that  the  space  all  round  the  spigot,  between  it 
and  the  socket,  shall  be  filled  with  clay  or  cement,  and 
the  inside  of  the  joint  cleaned  and  freed  from  any  of  the 
superfluous  material  used.  In  addition  to  this,  the  joints 
shall  be  surrounded  on  the  outside  with  a  band  of  well 
puddled  clay,  not  less  than  8  inches  broad,  i.e.,  4  inches 
on  each  side  of  the  socket,  and  4  inches  thick. 

Junction  Blocks. 

31.  Proper  oblique  junction  blocks  are  to  be  provided 
of  stone,  cement  or  stoneware  as  may  be  determined  and 
as  may  be  suitable  for  the  reception  of  the  junction  pipes 
formed  to  the  proper  curvature  of  the  various  sewers  with 
which  they  will  be  connected. 

Lampholes  and  Ventilating  Shafts, 

32.  All  sewers  of  less  size  than  2  feet  diameter  are 
to  be  provided  with  lamphole  shafts,  carried  up  to  the 
surface  in  such  a  manner  that  on  removing  the  cover  a 
lamp  can  be  lowered  down  to  the  sewer.  The  cover  to  be 
so  constructed  that  it  shall  also  act  as  a  ventilator.  The 
ventilating  grate  may  be  either  at  the  side  of  or  in  the 
cover  itself,  but  in  this  latter  case  it  must  be  provided 
\vith  a  removable  dirt  or  sludge-box,  to  prevent  street 
sweepings  or  sludge  passing  through  the  shaft  into  the 
sewer.  Similar  shafts  are  to  be  brought  up  from  sewers 
of  the  size  of  2  feet  diameter  and  upwards,  but  as  they 
are  only  for  ventilation,  the  ventilating  grate  need  not 
necessarily  be  immediately  over  the  pipe  shaft,  but  may 
be  fixed  so  as  to  clear  the  side  of  it,  as  a  greater  security 
against  deposit  of  sand  through  the  shaft.  These  shafts 
of  either  description  should  be  placed  on  sewers,  so  that 
their  average  distance  from  one  another,  or  from  any 
manhole,  shall  not  exceed  40  yards  wherever  practicable. 
The  distance  between  any  two  lampholes,  or  a  lamphole 
and  manhole,  shall  in  no  case  exceed  50  yards,  except 
when  the  introduction  of  another  ventilating  shaft  would 
reduce  the  average  distance  to  below  35  yards.  These 
shafts  shall  be  formed  of  stoneware  pipes,  9  inches  in 
diameter,  brought  up  from  the  junction  blocks  in  the  crown 
of  stone  sewer  or  the  junction  pipe  on  pipe  sewer.  The 
pipes  shall  be  placed  vertically  and  jointed  with  cement, 
and  surrounded  with  six  inches  of  concrete  up  to  the 
socket  of  the  top  pipe.  The  first  pipe  must  be  a  special 
made  butt  pipe  to  receive  the  socket  of  the  next  pipe,  the 
remainder  being  carried  up  with  sockets  upwards.  The 
junction  pipe  for  receiving  such  a  shaft  in  a  pipe  sewer 
is  to  be  well  bedded  in,  and  surrounded  with  concrete. 
The  chamber  formed  round  the  top  of  pipe  shaft  at  the 
surface  of  the  road  to  be  built  of  stone  and  the  iron  cover 
to  be  of  the  pattern  which  will  be  provided. 

Manholes. 

33.  Manholes  miist  be  provided  on  all  sewers  wher- 
ever there  is  a  junction  of  two  or  more  sewers,  also  at 
each  change  of  gradient  in  pipe  sewers,  and  at  an  in- 
termediate point  when  the  distance  between  two  man- 
holes would  exceed  1-50  yards.  They  may  be  circular 
or  square  on  plan,  or  of  such  other  shape  as  circum- 
stances may  require,  and  in  all  cases  where  a  general 
plan  for  a  manholes  does  not  meet  the  case,  detailed  plans 
will  be  submitted  for  each  manhole  and  lamphole  along 
with  the  general  plan  of  sewers.  Where  pipe  sewers 
join  a  manhole,  stoneware,  or  stone  junction  blocks  shall 
be  built  in  to  receive  the  ends  of  the  pipes,  and  the  in- 
vert of  sewers  shall  be  worked  round  in  a  curve.  Cast 
step-irons  are  to  be  built  into  all  manholes  and  verti- 
cally not  more  than  14  inches  apart.  The  manholes 
must  bo  covered  with  a  ventilating  east-iron  cover,  pro- 
yide<l  with  a  sludge  or  dirt  box. 

(To  he  continued.) 
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MOSAIC  MARBLE  PAVEMENT. 
By  LiKCT-CouwEL  W.  H.  Burton,  r.e. 
i'His  kind  of  flmmug  is  made  with  the  following  tools, 
BAtends  »nd  !.-»bor,  in    the  manner  hereinafter  dcscnb- 


TM*. 


Materials. 


i     Iron    bratets,    18 
^mall    hand    hani- 


.■lit 

an 

'    "  i       tt'  X 

-    •  }  * — 1  e.i.  roller 

\  1 6'  dr.   with   a 

•X  .'ht     6'     wood 

1  ai.>llr. 

18     Barn  Kiid   hold 

fut«  for  stone  rub- 

I  «n>  or  smoothing 


6     Yda  of  coarse  r,a- 

^■ve  cloth  or  cniiny 
X.ass  for  rubbing 
>ad  polishing  floor. 

A  fall  sized  plan  of 
pattern  of  a  por- 
tion of  future  floor 
r>>qnired  to  be  fol- 
lowed. 

»  Wood  straight 
rdges    about    6'  x 

rxr. 


stone  lime,    freshly 
burnt;  Soorkhie 
powder  ;  M  a  r  b  1  e 
powder. 


S)i.'ills,  cliipH  ami  le- 
fuse  marble  of  all 
sorts  and  colours 
and  Cuddapah 
slabatone  chips 
and  blocks  of  any 
shape  and  size. 

The  above  to  be  of 
ai!  equal  degree  of 
hardness. 


Soaii. 


1  European  Foreman 
of  works,  in  con- 
stant attendance 
on  the  work. 

2  Maistriea. 

6  Bricklayer.*. 

12  Handy  boys. 

4  Bricklayers. 

1  Able-bodied    luan, 

coolie. 
18  Able-bodied  tnen, 

coolies. 


A  varnish  made  of  1 
gallon  raw  lin- 
seed oil,  |lb.  vir- 
gin white  wax, 
^Ib.  bar  soap,  I 
pint  turpentine,  a 
little  f>otash  ;  mix 
in  iron  or  copper 
pot  put  over  slow 
fire  ;  stir  until  it 
boiU.  Take  off, 
and  when  cool  it 
is  fit  for  use. 
2^  gallons  will  polish 
one  square  of  floor- 
ing. 


Having  |nt}vided  the  above  tools  and  materials,  and 
arraneed  for  the  labor  as  required  by  the  different  pro- 
ceaaes,  and  brought  the  floor  to  be  paved  to  a  solid, 
unyielding,  p<Tfectly  stable  condition  and  tolerable  level 
surf.ice  by  cncret*-,  to  a  level  about  2"  below  the  level 
danred  for  the  future  Mosaic  pavement,  when  finished, 
proceed  as  follows  :  — 

ftrepare  soorkhie  powder  in  the  usual  manner  and 
mix  it  with  stone  lime  in  the  proportion  of  2  parts  soor- 
khie to  1  part  of  lime  unslaked.  The  lime  must  be  mixed 
with  water  to  the  consistency  of  ordinary  mortar,  and 
kept  in  that  state  for  24  hours  (in  order  to  cn.sure  thorough 
slaking)  before  it  is  mixed  up  with  the  soorkhie.  The 
simplest  method  of  doing  this  will  be  found  in  practice  to 
make  a  small  6"  or  9"  bund  of  soorkhie  on  a  clean  brick, 
Ktonc,  or  wood  floor  in  circular  form  about  10'  or 
diameter, 
(viz.,  the 
rruide  i'  , 
becov 


(I. 


so  m 
'  '  U>  hold  enough  lime  for  one  day's 
day's)  use.  When  mortar  has  been 
--  n  .1  that  only  so  much  of  the  floor,  as  can 
«iti,  tilt-  marble  stones  according  to  pattern 
in  one  day,  should  be  covered  with  the  chunnam  and 
levelled,  &c.,  on  the  previous  day.  If,  on  the  other  hand, 
the  chiuinani  matrix  for  the  marble  stones  is  allowed  to 
remain  Ux>  long  on  the  fltxir,  before  the  stones  are  laid 
t^.  patten.,  th.-  surface  btfcomes  too  hard  and  dry  for  them 
rly. 
ill  be  mixed  with  water,  as  required 
fnjui  hour  Uj  hour,  to  the  consistency  of  paste. 

Th>-  mortar  is  .sprea<l  on  the  floor  (the  floor  being  tho- 
'  _hly  wett«l  and  if  an  old  lime  floor,  even  flooded  for 
nil  tiour  or  two)  with  a  bricklayer's  trowel,  and   made 


perfectly  level  (flush  with  the  level  desired  for  the 
Mosaic  pavement)  with  a  wooden  straight  edge,  after 
which  it  is  to  be  well  beaten  with  the  iron  beaters,  re- 
levelled  and  covered  with  a  thin  coat  of  mortar  composed 
of  shell  lime  1  part,  soorkhie  1  part,  and  marble  powder 
1  part.  This  coat  is  al.so  levelled  and  beaten  with  the  iron 
beaters  and  then  the  floor  is  loft  until  the  next  day  in 
order  to  get  tolerably  tirm,  sufficiently  so  in  fact  that  in 
walking  over  it  the  heel  of  one's  boot  leaves  only  a  slight 
impression. 

The  marble  havint:  been  broken  into  little  blocks  of 
about  i"  cubes  by  means  of  sharp  edgf  d  hand  hammers 
(Fit/.  11.) — boys  10  to  lo  years  of  age  are  most  easily 
trained  for  this  work — is  brought  to  the  floor  in  hand 
baskets,  each  biisket  contaiuing  marble  of  only  one  color 
and  left  ready  at  hand  for  being  set  to  the  patterns  of  the 
future  floor. 

To  make  the  patterns,  for  all  long  straight  figures,  lines, 
borders,  &c.,  lay  the  straight  edge  on  the  desired  line  and 
make  the  boys,  who  are  to  hammer  in  the  stone,  fix  it  in 
position  by  keeping  their  toes  on  it,  they  then  hammer 
in  the  stones  of  desired  colors  along  the  straight  edge. 
For  all  short  straight  lines  a  shorter  straight  edge  might 
be  conveniently  used  in  a  similar  manner. 

To  make  patterns,  other  than  straight,  lay  the  full  sized 
paper  plan  on  the  matrix,  and  prick  pattern  through  it 
on  to  the  matrix,  after  removing  the  plan  outline  the 
figure  more  indelilily  with  a  small  pointing  trowel,  and 
hammer  in  the  stones  of  desired  color  iilong  the  lines 
marking  the  pattern. 

For  the  outlines  of  all  figures  straight  or  otherwise 
the  stones  arc  set  in  the  matrix  very  firmly  by  the  hand 
hammers,  and  as  closely  together  as  possil)le.  The  straight 
ed'.;e8  beiu<r  used  to  form  as  truly  straight  lines  as  possible 
the  stones  should  be  placed  on  edye,  keepinji  the  longest, 
or  straij;htest  side  of  each  stone  adjacent  to  the  straijjht 
edge  and  a  smooth  side,  or  facet  of  the  stone  uppermost. 

Bricklayers  may    also  be  employed  for  this  work. 

When  stones  forming  the  outlines  or  outer  edges  of  all 
figures,  iiorders,  &c.,  have  been  thus  hammered  in  over  the 
whole  floor,  it  is  time  to  fill  in  between  the  figures,  which 
may  be  done  by  spreading  over  these  spaces  stones  of  an 
uniform  color  or  of  two  or  more  colors  (probably  the 
Mosaic  of  this  portion  of  the  floor  looks  best  when  done 
with  stones  of  many  colors  with  here  and  there  at  irre- 
gular intervals,  single  stones  of  a  deep  red,  green,  &c.)  these 
stones  between  the  hammered-in  patterns  must  be  hand 
spread  in  order  to  get  them  as  thick  as  possible,  over  the 
whole  surface,  up  to  tlie  point  of  just  avoiding  leaving 
one  stone  on  top  of  another,  as  this  causes  endless  future 
trouble  when  smoothing  down,  and  possibly  a  failure  of 
the  whole. 

Also,  in  hand  spreading  the  stones,  care  should  be 
taken  that  stones,  if  of  various  colors,  are  mixed,  and  as 
they  cannot  all  be  of  one  size,  that  neither  many  large 
nor  many  small  stones  are  placed  together. 

Also  stones  larger  than  ^"  or  I"  cube  had  best  be  avoid- 
ed, otherwise  they  may  work  out  loose  whilst  rolling  or 
whilst  smoothing  down. 

After  all  the  marble  intended  to  be  used  in  the  pave- 
ment has  been  thus  laid  to  desired  pattern  (the  future 
general  appearance  of  which  may  be  approximately  seen 
by  sprinkling  a  little  water  over  it)  the  roller  (At*/.  III.) 
is  applied  over  the  whole,  and  so  the  hand-spread  stones 
are  thus  worked  into  the  matrix,  as  firmly  as  the  ham- 
mered-in stones  forming  the  borders  and  figures,  and  the 
whole  marble  and  matrix  is  amalgamated  and  consoliiiat- 
ed.  Practice  alone  can  tell  when  the  rolling  process  is 
bo.st  concluded,  and  the  stones  hammered  in,  and  conso- 
lidated with  the  iron  tool  (fig-  I-)  wherever  the  roller  can- 
not apply,  as  in  angles  of  the  room  and  near  walls. 

All  the  stones  will  have  now  disappeared  and  been 
hidden  in  the  matrix,  and  the  floor  will  soon  get  toler- 
ably dry  again — a  3  days'  constant  rolling  10  hours  a  day 
is  none  too  much  for  it,  as  on  this  depends  that  necessary 
tirm  fixture  of  each  stone,  without  which  the  surface 
cannot  possibly  be  afterwurds  smoothed  and  polished. 
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The  free  stone  rubbers  (  Fig.  IV.)  are  now  applied,  and 
firmly  dragged  forwards  and  pushed  backwards  (each  one 
by  one  able-bodied  coolie)  until  the  surface  is  worn  down 
smooth.  Those  rubbers  I  should  explain  are  made 
thus  : — take  a  teak  or  other  hard  wood  handle,  about  the 
size  of  an  ordinary  capstan  bar,  firmly  screw  a  bolt  at  one 
end  of  the  iron  clamp  shewn  in  the  figure  (4) :  in  the 
clamp  fasten  a  right  angled  triani;le  of  free  stone  (sand- 
stone) and  about  8"  thick,  its  sides  being  about  9"  long 
and  its  edges  straijiht.  This  will  make  an  efficient  rubber 
wherewitli  to  smooth  down  by  friction  the  surface  of  the 
floor.  After  some  hours'  rubbing,  the  marble  will  gra- 
dually reappear.  If  whilst  lubbing  the  floor  gets  dry  and 
harsh,  a  very  little  water  may  be  sprinkled  on,  to  moisten 
it  and  render  the  surface  more  kind  to  the  rubbing  stone. 

When  a  sufficiently  smooth  surface  has  been  obtained, 
of  which  experience  alone  can  judge,  the  floor  should  be 
allowed  to  dry  for  2  or  .3  days,  when  the  dust  and  super- 
fluous mortar  still  above  the  marble  may  be  scraped  off 
with  wooden  hand  scrapers  and  wiped  clean  with  a  gunuy 
bag  or  coarse  cloth ;  after  which  it  must  be  left  till 
another  15  to  20  days  for  further  desiccation. 

When  the  floor  has  become  thoroughly  dry,  wash  it  well 
with  a  piece  of  coarse  cloth  and  soap  and  water,  and  dry 
it  with  a  clean  coarse  cloth,  after  which  apply  the  varnish 
with  a  clean  cloth,  taking  care  that  it  is  uniformly  rub- 
bed on  all  over. 

When  the  floor  has  been  covered  with  the  varnish,  it  is 
then  polished  with  clean  coarse  cloths  or  old  yunny  bags 
tixed  in  the  iron  grips  {b'hj.  IV.)  used  for  the  stone  rubbers. 
The  polishing  should  be  continued  until  the  varnish  forms 
into  a  thin  hard  skin ;  when  the  floor  is  complete. 

The  varnish  is  made  as  follows:— 

Take  1  gallon  of  raw  linseed  oil,  |lb.  of  virgin  white 
wax,  Jib.  of  bar  soap,  1  pint  of  turpentine,  and  a  little 
potash ;  mix  the  ingreiiients  in  an  iron  or  copper  pot ;  put 
on  a  slow  fire,  and  keep  stirring  until  it  boils ;  then  it 
should  be  taken  off  the  fire,  and  allowed  to  cool,  when  it 
is  fit  for  use. 

About  21  gallons  of  this  mixture  will  polish  100  square 
feet. 

On  the  appearance  of  dust  or  any  other  extraneous 
matter  on  the  floor,  it  should  be  washed  with  a  clean  coarse 
•■loth,  soap  and  water  (bar  or  carbolic  soap  is  the  best) 
and  thoroughly  dried  with  a  clean  coarse  cloth.  If  a 
little  raw  linseed  oil  is  then  rubbed  over  it  and  \viped  off 
mth  a  clean  cloth,  it  will  be  of  great  service,  as  it  keeps 
the  hard  skin  formed  by  the  varnish  from  peeling  off  the 
mortar  joints  ;  svhen  this  skin  breaks  up,  the  mortar  joints 
have  a  whitish  appearance,  and  if  the  oil  is  not  used, 
when  the  floor  is  Wiushed,  it  must  be  applied  when  the 
tnortar  joints  are  observed  to  be  of  a  whitish  color.  If 
this  is  well  attended  to,  the  floor  will  become  much 
stronger  and  the  polish  more  durable  and  brighter  year 
bv  year.  The  mortar  absorbs  the  varnish  to  a  certain 
extent,  and  it  is  the  frequent  washing  with  soap  and 
water,  and  rubbing  with  raw  linseed  oil,  that  brings  the 
polish  to  perfection. 

The  cost  for  1  square  of  100  sfjuare  feet,  for  this  kind 
of  floor,  will  be  as  follows  : — according  to  existing  rates  for 
labors  and  materials  in  Madras. 
1 )  Preparing  ami  putting  down  l 

soorkhie     mortar     including  ,-...5-0-0 

cost  of  materials  J 

Labor  for  breaking  and   set-     iQ.n-O 

ing  stone 

1 4  c.  ft.  of  marble  stone   in-)  Ordinary  black. 

•eluding  wastaj^e  at  Rs.  4  per   ...40-0-0     white,      grey, 

,;,  ft.  j  green,  yellow. 


(2)  Marble  stone  work 

(3)  Polishing    floor    including! 
cost  of  materials  j 

(4)  Sundries  and  wear  and  tear 
of  tools,  &c.,  at  10  per  cent. 

f5)  Superintendence     at     2,0\ 
per  cent. 


..50-0-0 
.  5-0-0 

.  5-0-0 

.15-0-0 


N.B. — All  these  materials  (as  also  the  plant  named)  ex- 
cept the  marble  of  some  colors  can  be  procured  in  India ; 
for  instance,  excellent  marble  can  be  obtained  from  the 
Marble  Rocks  near  Jubbulpore  of  a  yellowish  and  French 
grey  color,  from  Kurnool  in  the  Madras  Presidency  of 
a  green,  iron  red,  reddish  grey  colour. 

Cuddapah  slabs  (if  of  lime  stone — only  some  are  lime 
stone)  will  provide  black  stones  of  suitable  porosity  ;  white 
must  come  from  Carara,  but  can  be  generally  purchased  in 
Calcutta  and  Bombay,  for  which  the  refuse  of  square  marble 
slab  pavements  is  very  suitable  ;  red  and  white  can  be 
procured  from  Canton,  (probably  through  Commandant 
Royal  Engineers,  Hong-Kong,)  as  also  from  Malta  and 
Leghorn  similarly  through  Commandant  R.  E.,  Malta. 

Without  black,  white,  green,  grey  and  yellow  in 
equal  parts  and  about  \  \mrt  of  dark  red  stones,  the 
best  description  of  this  pavement  will  not  he  po.ssible. 

Mr.  B.  Gitivannoni  of  Allahabad  and  Agra  is,  I  believe, 
the  only  contractor  in  India  who  understands  this  work — 
even  if  not  the  patentee  of  it.  In  case  any  Executive 
Engineer  of  the  P.  W.  D.  undertakes  the  work  by  depart- 
mental labor,  he  should  clearly  notify  beforehand  to 
the  many  approving,  sanctioning  and  fund  authorities 
that  he  requires  ample  time  for  the  work  and  complete 
vacation  of  the  house  in  which  it  is  to  be  done  (if  at 
least  more  than  1  or  2  small  rooms  are  to  be  paved.) 

Mr.  Giovannoui  was  the  contractor  who  made  this 
floor  at  Allahabad  Railway  Station  and  Hotel.  General 
Fuller,  R.E.,  made  it  at  the  P.  W.  and  some  other 
public  buildings  at  Bombay.  Mr.  Giovannoui  also  made 
it  at  Government  House,  Madras. 

Many  other  examples  of  it  may  be  seen  at  Venice, 
where  it  has  been  common  for  many  hundred  years ;  and 
at  South  Kensington,  where  it  has  been  introduced 
during    the  last  3  or  4  years. 


THE  MADRAS  HARBOUR. 

Its  Construction,  Destruction,  and  Reconstruction. 

XIII. 

The  Madras  Committee  were  reassembled  to  consider 
the  opinions  of  the  Government  of  India  Engineers,  and, 
with  regard  to  the  first  opinion  expressed  by  Mr.  Moles- 
worth,  they  remarked  that  it  would  be  no  disadvantage 
that  the  sides  of  the  Harbour  should  be  kept  low,  as  the 
clear  water  spilling  over  them  would  drive  the  stagnant 
to  sea  through  the  entrance.  (2)  The  Madras  Com- 
mittee were,  as  formerly,  satisfied  that  the  wave-breaket 
was  necessary  for  the  whole  of  the  north  side,  as  it  was 
the  more  exposed,  and  recommended  to  be  done  as  soon 
as  possible :  (3)  they  remarked,  with  refereiice  to  M'r. 
Molesworth's  amended  section,  that  experience  had  shewn 
that  the  rubble  base  would  not  stand  at  1  to  1  ;  and  (4) 
they  felt  very  strongly,  that  the  northern  entrance 
through  the  elbow  suggested  by  them  was  the  only 
satisfactory  arrangement,  and  they  supported  tHeir  opi- 
nion by  producing  those  of  some  of  the  commanders  of 
the  large  steamers  using  the  port. 

All  this  discussion  seems  to  have  been  sent  home  by 
the  Government  of  India,  and  the  next  document  in  the 
Blue  Book  is  an  extract  from  a  despatch  fVom  the  Secre- 
tary of  State,  dated  24th  April  1884,  forwarding  a  second 
report  by  the  Home  Committee,  on  the  modifications  of 
their  plan  proposed  by  the  Madras  Committee.  The 
Secretary  of  State,  as  might  have  been  expected,  had 
come  to  the  conclusion  that  the  opinion  now  expressed 
must  be  accepted  as  the  final  decision  on  the  questions 
raised.  "  The  entrance  to  the  Harbour  will  accordingly," 
he  said, "  be  retained  in  its  original  position,  and  may  be 
narrowed  as  recommended.  The  side  piers  must  be  rais- 
ed to  the  height  of  12  feet  above  high  water  level,  as 
originally  recommended,  and  if  loading  places  are  provided 
in  the  manner  suggested  inside  the  Harbour,  a,iid  near 
the  piers,  the  necessity  for  raising  them  still  higher 
will  have  to  be  considered.     With  regard  to  the  method 
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of  iv-iiMUting  the  work,  Your  Excellency  will  perceive 
that  Ui«  Committee  have  not  pronounced  definitely  in 
fc»or  of  any  one  of  the  three  systems  mentioned  in  their 
original  report." 

The  Home  Committee  said  :- 

Tlir  rhingir  — 'imiMti  '  '      M<ulr<i«  <^  uinnLiuct;  I'liiuiring    tlic  gru- 

TMt     <>miilM»riilll   b  '■■•  ^^  to   inakr    a  now  ont ranee  to  tlie 

Harboar  «titi  nortb^ii--; w  and  to  stop  up  the  existing  entrance. 

TTieir  object  In  nukkine  this  proposal  is  to  gecure  stiller  water  inside 
the  Hu-lmar,  a  thing  aesirkble  in  itself  if  attainable  with  due  regard 
lg  otiMr  UMiiiiliiianoni  and  they  state  that  the  work  reinodellca  in 
tl»t«  mad  ia  athar  laspetiU  aa  they  i-ecomincnd  will  coat  nuich  the  same 
as  the   works  advised   by   us  in  o\ir  report  of  the  '2;trd  January  1888. 

Tlie  Madras  Committee  arrive  at  this  conclusion  nf  e<iuiility  i)f  cost  by 
la^viM  oat  from  their  project  the  wave-breaker  on  the  south  side,  and 
Ik*  eMMNta  ean  on  botb  sides  of  the  Harbour,  *  and  appear  to  have 
aMUDsd,  riwiffn  we  are  at  a  loss  to  know  why,  that  we  did  not  attach 
any  very  (DdispensaUy  oonatnictive  value  to  this  portion  of  our  re- 
LOtiinitindstinn  They  seem  to  have  looked  at  our  proposal  to  raise 
the  ptecs  by  a  unocrete  capping  mainly  as  a  question  of  waves  spilling 
over  thea  lata  the  Harbour,  though  the  observation  in  our  report 
was  that  raiiiag  the  piers  to  the  lieighl  wc  advised  would  add  to  the 
semi  lly  of    vessels  within  the  Harbour  in  rough  weather,   and  would 


greatly  straactlien  tlie  work.  We  cannot  approve  of  further  expen- 
Stc  works,  tae  moaey  for  which  is  chietly  to  be  found  by  re<lucing  the 
strength  aadeSciaiioy  of  thoae  recommended  in  our  report  of  .lunuary 
1883,  wkieh  we  now  see  no  reason  to  abate.  It  follows  therefore, 
in  our  opinion,  th.it  the  proposal  to  form  a  new  entrance  and 
to  stop  ap  the  old  one  must  be  treated  as  an  additional  ex- 
penditafe  to  tlwt  preWonsly  contemplated  by  us.  We  have  conse- 
4|aeBtly  ssHmettd  the  cost  of  making  tlie  new  entrance  and  of  stopping 
op  the  old  ooa  ;  and  taking  the  overlapping  arm,  iis  the  Madras  Com- 
■dttee  shew  it,  to  be  600  feet  along,  which,  in  our  opinion,  would  be 
theminiamm  length  required,  we  make  this  additional  cost  to  amount 
to  £IS7tOOO.  In  considering  the  propriety  of  incurring  such  further 
expeaditore,  the  following  obsorvatioiui  should  be  borne  in  mind.  The 
daager  to  vessels  within  the  Harlxiur  in  a  cyclone  would  arise  from 
the  winds  as  well  as  from  the  waves,  probably  more  from  the  former 
than  the  latter,  and  we  think  that  prudent  commanders,  on  those  occa- 
rioBS,  wo'dd  prefer  getting  out  to  sea  to  remaining  inside  the  Harbour. 
If  the  piers  at  the  sides  of  the  Harbour  were  left  as  low  as  is  contem- 
plated by  the  Madras  Committee,  they  would  in  cyclones  be  nearly, 
aod  nught  be  altogether,  submerged,  ami  vessels  lying  in  the  Harbour 
woold  he  floating  in  a  receptacle  brimful,  or  nearly  so,  of  water,  and 
ejipeaed  on  the  north  and  south  to  the  full  force  of  the  cyclone.  In 
aach  caw,  with  submerged  piers,  vessels  breaking  from  their  moorings 
we«ld  in  all  probability  be  lost.  Though  the  piers  raised  to  the  height 
are  hare  reoonunended,  while  stengtheuing  the  work,  would  afford 
some  additional  protection  from  the  wind,  we  do  not  osssume  that 
««ea  then  it  woald  be  safe  to  remain  in  Harbour  during  a  cyclone. 

With  regard  to  the  three  methods  of  reconstructing 
the  work,  the  Home  Committee  con.sidered  that  any  of 
them  might  be  a<lopt«d  with  safety,  provided  they  were 
in  no  wise  weakened  by  diminution  of  their  dimensions  or 
otherwise.  Mr.  Parkes,  with  whom  they  had  had  interviews, 
saw  difficulty,  as  they  did,  in  carrying  out  the  randorn 
hloek  system,  and  would  prefer  to  adopt  their  cross-sec- 
tWMl,  2  and  *  (»ee  Plate  V.)  "With  regard  to  this 
question,  we  think  you  may  be  guided  by  Mr.  Parkes, 
with  the  clear  understanding,  so  far  as  we  are  concerned, 
th*t  nothing  in  done  to  weaken  any  of  the  works  recom- 
mended by  us,  whichever  of  the  methods  be  adopted,  and 
that  the  piers  be  not  built  to  a  lower  level  than  we  have 
already  adrised."  The  Committee  gave  various  reasons  for 
deddiag  that  they  could  not  recommend  the  construction 
of  the  proposed  new  entrance  at  the  great  increase  of 
expoiae  they  had  shewn  would  be  involved. 

The  Government  of  India  then  called  upon  the  Go- 
vernment of  Madras  for  an  expression  of  their  views,  but, 
as  in  the  case  of  the  Despatch  from  the  Secretary  of 
State,  of  24th  April  1884,  part  only  of  their  reply  ham 
been  pubiishefJ.  The  subject  of  the  suppressed  passages 
may  be  gathered  from  the  MafJras  Government's  enumera- 
tion of  the  three  points  specially  dealt  with  in  the 
paper*  sent  to  them : — 

(1.)  The  position  of  the  entrance  to  the  Harbour,  to- 
gether with  its  shape  and  width. 

(t)    The  section  to  be  given  to  the  sea-face. 

(3.)  The  officer  under  whom,  as  Chief  Executive  au- 
tbOTity,  the  restoration  of  the  Harbour  is  to  be  proceeded 
with. 

With  respect  to  the  first  point  the  Madras  Government 
rtollremained  strongly  of  opinion  that  the  entrance  should 

*r?\*'  north-east  an.jle  of  the  Harbour,  in  from  7 
to  7J  fatboras  of  water,  and  that  it  should  have  a  width  of 
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300  feet,  and  they  referred  to  the  unanimous  opinion.-: 
of  nautical  experts  formerly  submitted  in  support  of  this 
view.  If  there  existed  anymore  competent  nautical  author- 
ity it  was  earnestly  requested  that  such  authority  might 
be  consulted  before  the  question  was  irrevocably  settled. 
They  would  rather  incur  the  extra  expense — £127,000 — 
than  keep  the  present  entrance.  With  regard  to  the  second 
point  the  Madras  Government  said  that  they  greatly  pre- 
ferred the  random  block-work  system.  Mr.  Moles- 
worth  was  again  consulted,  and  he  complained  that  the 
Home  Committee  had  made  no  allusion  to  the  Notes  by 
Colonel  Brownlow  and  himself,  and  to  the  various  argu- 
ments and  suggestions  made  by  him  ;  he  saw  no  reason  to 
modify  the  views  he  had  expressed  in  August  1883,  and 
he  adhered  to  all   the  recommendations  he   then   made. 

S'ving  in  support  of  them  extracts  from  the   opinions   of 
r.  Scott  Russel,  the  highest  authority  on    wave    action. 
as  he  was  acknowledged  to  be  by  French  Engineers. 

The  Master  Attendant  of  Madras  next  submitted  a 
confidential  communication  to  his  Government,  on  the 
question  of  the  position  of  the  entrance.  "  With  tears  in 
his  words,"  iis  the  saying  i.s,  he  implored  His  Excelleuey  in 
Council  not  to  acciuiesce  in  the  retention  of  the  present 
entrance,  until,  at  all  events,  the  sense  of  the  com- 
mimity  had  been  sought,  and  it.s  concurrence  obtained. 
He  knew  that  Mr.  Thorowgood  thoroughly  endorsed  his 
opinion  that  the  eastern  entrance  ought  to  be  closed,  and 
that  if  this  fearful  blunder  was  not  remedied  now  that 
an  opportimity  providcnitially  offered  itself,  the  last 
chance  of  a  useful  Harbour  for  Madras  would  be  thrown 
away.  But  delicacy  towards  his  Chief  interfered  with  the 
expression  of  Mr.  Thorowgood's  opinions.  Opinions 
from  seven  commanders  of  large  steamers  regularly 
frequenting  Madras,  in  favor  of  the  north-east  entrance, 
are  next  printed,  written  in  August  and  September 
1883. 

In  July  1884,  the  Government  of  India  addressed  a 
last  remonstrance  to  the  Secretary  of  State,  forwarding  a 
communication  from  the  Government  of  Madras,  to- 
jiether  with  a  letter  from  the  Madras  Chamber  of  Com- 
merce reiterating  objections  to  certain  features  in  the 
plan  of  restoration  as  settled  by  the  Home  Committee,  and 
stating  that  they  concurred  generally  in  the  views  held 
by  the  Madras  Government.  The  Secretaty  of  State 
anxiously  considered  what  course  he  should  follow  iu 
consequence  of  this  much-to-be-regretted  divergence  of 
judgment,  but  he  felt  it  would  be  useless  again  to  ask 
the  Committee  to  reconsider  their  recommendations,  see- 
ing that  they  were  regarded  as  among  the  greatest  living 
authorities  on  works  of  the  description  in  question,  and  had 
already  seen  and  carefully  considered  all  that  the  Madras 
authorities  and  the  advisers  of  the  Government  of  India 
had  to  say.  He  was  therefore  unable  to  see  any  reason  for 
changing  the  conclusion  stated  in  his  Despatch  of  24th 
April  1884,  and  he  forwarded  a  long  report  by  Mr. 
Parkes,  prepared  in  communication  with  Mr.  Thorowjiood, 
in  which  he  expressed  his  concurrence  with  the  conclu- 
sions of  the  Committee.  The  Secretary  of  State  inti- 
mated that  Mr.  Thorowgood,  who  was  in  full  possession 
of  Mr.  Parkes'  views,  and  of  the  reasons  which  had  led 
him  and  the  Committee  to  adhere  to  the  eastern  en- 
trance, had  already  started  on  his  return  to  Madras,  and 
the  authorities  there  might  confer  with  him,  and  it  was  to 
be  hoped  that  conflicting  views  might  be  reconciled  by 
further  discussion.  Meanwhile,  the  plan  of  operations 
which  Mr.  Parkes  had  proposed  would  not  for  several 
months  and  possibly  for  another  working  season  preclude 
the  further  consideiation  of  th<!  position  of  the  entrance, 
as  to  which,  if  any  additional  facts  or  arguments  of  suffi- 
cient weight  should  be  adduced,  a  further  reference  to 
Engineering  authority  at  homo  might  become  desirable. 
In  the  meantime,  two  Titan  cranes  and  a  wave-breaker 
travelling  crane  had  been  ordered.  Mr.  Parkes'  estimates 
should  be  examined  and  reported  on. 

(To  be  continued.) 


June  11,  '87.] 


INDIAN  ENGINEERING. 


3B5 


A  NEW   SYSTEM    FOR  LAYING  TELEPHONE  AND 

OTHER    TELEORAPHIO    AND    ELECTRIC 

LIGHTING  WIRES  UNDERGROUND. 

(From  an  occasional  Correspondent. ) 
This  invention  is  of  much  importance  seeing  that  almost 
all  Municipal  Corporations  have  a  f;reat  objection  to  the  mul- 
tiplication of  overhead  wires.  There  can  be  no  doubt  that 
this  objection  is  perfectly  justifiable,  as  the  disadvantages 
of  aiirial  wires  in  cities  are  numerous.  They  act  as  a  great 
obstruction  and  a  source  of  danger  in  case  of  tire,  their 
presence  in  the  streets  making  it  a  matter  of  considerable 
difficulty  to  get  at  the  iiouses  or  to  bring  life-saving  appara- 
tus into  use.  Further,  the  multiplications  of  posts  and 
wires  can  only  be  regarded  by  Municipal  authorities  as  a 
great  disfigurement  to  a  city,  while  the  plan  of  carrying  the 
wires  on  posts  or  brackets  attached  to  the  houses  is  too  ob- 
jectionable to  need  any  comment.  The  wires  are  liable  to 
fracture  from  various  causes,  and  this  has  frequently  led  to 
accidents  and  injury  to  life  and  property  in  many  European 
cities,  notably  in  London,  where  such  occurrences  are  by  no 
means  uncommon.  Another  objection  is  to  be  found  in  in- 
duction and  cross-talkinir  in  telephone  wires,  a  well-known 
source  of  annoyance,  which  frequently  renders  the  telephone 
completely  useless. 

The  scheme  which  is  here  described  overcomes  all  these 
difficulties.  It  is  the  invention  of  Mr.  T.  R.  James,  Manager 
of  the  Victorian  Telegraphs,  Melbourne,  and  the  moat  import- 
ant part  consists  of  a  conduit  of  highly  glazed  earthen- 
ware laid  beneath  the  footway  pavements.  The  conduit  is 
constructed  of  pipes,  of  a  special  shape,  which  are  fitted  to- 
gether in  the  same  manner  as  ordinary  drain  pipes,  and 
which  are  so  made  that  the  upper  portion  can  be  removed 
with  the  greatest  ease  to  allow  of  the  introduction  of  as 
uiiiny  insulated  wires  as  the  section  is  capable  of  holding,  a 
pipe  six  inches  in  diameter  having  a  capacity  for  at  least  sixty 
wires.  At  intervals  of  two  feet  small  outlets  are  provided 
at  right  angles  to  the  pipe  and  just  below  the  moveable  top, 
through  which  telephone  or  electric  lighting  wires  may  be 
led  to  the  houses  along  the  route  ;  so  that  there  need  be  no 
more  difficulty  in  connecting  them  with  the  central  station 
from  which  the  mains  issue,  than  there  would  be  in  laying  on 
gas  or  water  to  the  same  houses.  The  conduit  is  also  pro- 
vided with  a  moveable  false  bottom,  fluted  on  the  underside. 
The  insulated  wires  rest  upon  this  false  bottom  and  in  this 
way  perfect  drainage  is  secured,  the  water  being  led  by 
suitable  gradients  into  syphons  from  which  it  is  drawn  off 
in  the  ordinary  manner.  In  addition  to  this  a  current  of  air 
is  kept  in  circulation  through  the  conduit  by  creating  an  arti- 
ficial draught  at  the  central  station,  fresh  air  being  admitted 
through  ventilating  pillars  at  the  terminals  in  the  streets. 

The  advantages  claimed  for  the  system  as  applied  to  cities 
and  busy  towns  are  numerous.  It  dispenses  altogether  with 
aerial  lines  and  posts  and  the  arrangements  for  laying  on 
wires  to  houses  are  of  the  most  simple  kind.  There  must  be 
an  entire  absence  of  retardation,  induction,  and  cross-talking, 
as  the  most  perfect  insulation  e.xista  in  the  pipes  owing  to 
the  wires  being  coated  with  the  best  gutta-percha  compound 
to  No.  i  gauge,  and  the  conduit  itself  being  an  insulator  of  the 
V)est  character.  The  existence  of  perfect  drainage  and  ven- 
tilation also  tends  to  prolong  the  life  of  the  insulated  wires. 

It  may  be  stated  that  in  comparison  with  the  cost  of  erec- 
tion and  maintenance  of  aerial  wires  the  system  patented  by 
Mr.  James  has  the  advantage  in  point  of  economy,  as  although 
the  cost  of  construction  is  about  the  same,  the  expense  of 
securing  efficiency  when  the  conduit  has  been  laid  will  be 
considerably  less  than  that  required  for   overhead    wires. 


NOTES  FROM  HOME. 
(From  our  own  Correspondent.) 
It  appears  that  the  Railway  Regulation  Bill  is  again  to  be 
brought  forward  and  that  it  proposes  to  invest  the  Board  of 
Trade  with  the  power  to  enforce  their  recommendations  with 
regard  to  Railway  brakes.  At  a  mass  meeting  of  Railway 
men  in  Jfanchester,  held  on  the  1 7th  instant,  a  resolution  ap- 
proving the  Bill  and  authorizing  the  Chairman  to  sign  a  peti- 
tion to  be  sent  to  Parliament  in  its  favor  was  unanimously 
-iigned.  It  is  suggested  that  the  Government  should  be  asked  to 
uppoint  a  coniiiiittee  of  experts,  composed  of  men  who  have 
actually  worked  the  different  kinds  of  brake  daily,  to 
examine  the  merits  of  the  several  brakes  reported  as  con- 
tinuous and  automatic  and  report  thereon.  It  is  pointed  out 
that  a  committee  so  composed  would  in   a    couple    of^   hours 


settle  the  matter  without  bias  or  prejudice,  whi'e  the  inven- 
tors would  be  disputing  with  each  other  on  the  relative  merits 
of  their  inventions. 

The  fCnginee.r  gives  an  account  and  description  of 
the  Manchester  Exhibition  buildings,  of  which  Messrs. 
Maxwell  and  Tuke,  of  Manchester,  are  the  architects.  Illus- 
trated particulars  are  also  given  of  the  roofs.  In  these 
designs  care  has  been  taken  to  use  those  forms  and  sections 
of  iron  that  are  commonly  found  in  the  market,  thus  avoid- 
ing delay  and  effijcting  a  very  important  economy  in  two 
respects,  for  the  material  was  cheaper  at  first  cost,  and  when 
its  present  purpose  is  served  it  will  be  available  for  the 
purposes  for  which  it  was  originally  made.  The  Exhibition 
was  opened  by  the  Prince  of  Wales  on  the  3rd  instant  under 
favorable  auspices. 

British  India  has  been  our  V^est  foreign  and  colonial  cus- 
tomer this  year  for  rails.  Our  coniliined  exports  of  iron  and 
steel  rails  to  British  India  in  the  first  three  months  of  this 
year  amounted  to  34,223  tons,  as  compared  with  29,137  tons 
in  the  corresponding  three  months  of  1885.  The  only  ap- 
proach to  these  figures  was  made  by  the  United  States,  to 
which  we  sent  31,019  tons  of  iron  and  steel  rails  in  the  quarter 
which  has  just  elapsed.  The  American  demand  is  of  an  excep- 
tional and  precarious  character,  while  our  Indian  rail  exports 
possess  the  merit  of  a  certain  steadiness  and  continuity. 

It  is  stated  that  the  Admiralty  have  determined  to  make 
an  important  departure  in  connection  with  tenders  for 
machinery  for  new  vessels.  Hitherto  the  practice  has  been 
when  a  vessel  is  laid  down  in  a  Government  establishment 
to  invite  tenders  for  her  engines  from  different  firms.  It  has 
now  been  decided  to  ol>tain  also  from  the  Chief  of  the  Steam 
Branch  of  the  Dockyard,  in  which  the  vessel  is  to  be  built,  an 
estimate  for  the  engines,  and  to  consider  this  estimate  in 
connection  with  the  tenders  from  the  private  firms.  Should 
the  comparison  be  favorable  to  the  official  estimate,  the  en- 
gines will  be  constructed  in  the  Dockyard. 

The  discussion  upon  the  paper  on  the  wells  in  the  London 
Basin  was  concluded  at  the  last  meeting  of  the  Institution  of 
Civil  Engineers,  on  which  occasion  several  speakers  referred 
to  the  disputed  capabilities  of  the  chalk  formation  upon 
which  to  rely  for  a  London  water-supply.  The  title  of  the 
next  paper  to  lie  read  is  the  conversion  of  timber  by  circu- 
lar and  band  saws  in  the  Sagismaw  Valley,  U.  S.  A.,  by  L.  H. 
Ransome,  Stud.  Inst.  0.  E. 

Besides  the  usual  reports  on  recent  Railway  accidents 
the  Railway  Engineer  for  this  month  gives  considerable 
space  to  the  consideration  and  analysis  of  Railway  enterprise 
in  India,  which  forms  a  continuation  of  similar  articles  pub- 
lished in  the  Journal.  This  number  also  contains  the  official 
report  upon  the  construction  of  the  Hughli  Bridge. 

The  Mechanical  Engineers  are  to  have  their  next  meeting 
on  the  16th  and  17th  instant,  and  the  following  papers  will  be 
on  that  occasion  read  and  discussed.  On  the  construction  of 
Canadian  Locomotives  by  Mr.  F.  Brown,  Experiments  on  the 
Distribution  of  Heat  in  a  Stationary  Steam  Engine  by  Major 
T.  English  of  the  War  Office,  and  Mr.  J  Richards  of  San  Fran- 
cisco gives  a  paper  on  Irrigating  Machinery  on  the  Pacific  Coast. 
The  American  Engineering  News  gives  some  interesting 
notes  as  to  the  traffic  over  the  Brooklyn  Bridge.  Three-car 
trains  have  been  superseded  by  four-car  trains.  At  ten  miles 
per   hour,    and  ninety  seconds  headway,  there  is  only  1,350 

feet  between  the  trains.   Allowing  45  seconds  for  unloading 

the  next  approaching  train  is  within  little  more  than  600  feet 
when  the  previous  one  is  switched  away    from  the    platform.  ; 
To  increase  the  speed  to  15    miles    per  hour  would   diminish 
the  headway  to  60  seconds  and  bring  one  train    almost  upon 
another  before  it  could  be  unloaded. 

The  official  programme  of  the  Spring  Meetings  of  the  Iron 
aiid  Steel  Institute,  which  are  to  be  held  in  London  on  the 
26th  and  the  two  following  days  in  May,  have  been  issued 
this  week.  They  are  likely  to  be  very  interesting.  The  list 
of  papers  embrace  several  different  subjects  bearing  upon 
metallurgy.  Mr.  P.  Gilchrist,  one  of  the  inventors  of  the 
basic  steel-making  process,  has  a  paper  on  basic  slag  as  a 
manure,  this  being  an  application  of  basic  scorise,  which  has 
become  very  general  and  valuable.  Mr.  Riley,  of  the  Steel 
Company  of  Scotland,  promises  a  paper  on  Steel  P  ates. 
Mr.  Turner  one  on  the  Production  of  Silica  from  Cast  Iron. 
Mr.  G.  Allen,  of  the  Oongreaves  Iron  Works,  near  Birming- 
ham, one  on  the  Manufacture  of  Patent  Composite  1  nn  and 
Steeland  Dr.  Sosby,  of  Sheffield,  a  paper  on  the,Micio$copical 
Structure  of  Iron  and  Steel.  ., 
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PUBLIC  WORKS  DEPARTMENT. 

Burma,  May  28,  1887. 

Lower  Burma. 
lii^D'fBAnt     W.     NL     Glli«.,     R.B.,     siiperniirueiary     A.tsistant 
Bteinrer,    Sod    >;r*de,    ati.iclie.i    to    the      Rangoon    Siibraarine 
Dmnf»«,  hiu  p«8><e<l  the  <-xaminHtion  preficribeil  in    paragraph   10, 
Ckkpwi    II.,  of  the  Public  Works  C  de,  Volnme  I. 
Upper  Burma. 
Mr.  W.     W.  RobcrtiMin,  Honorary  Assifitant  Bngineer,   Minbii 
DirisiiMv  i»  frmnud   6J   day*'    privilege  leave,    with   effect  from 
the  forenoon  of  the  13th  April  1887. 

Burma  Stnte  RaUieai/. 
Mr.     H.    Groves,  Executive  Eni^ineer.  2nd  grade,  reported  his 
arrival  in  Rangoon  on  the  forenoon  of  tins  date. 

N.-W.  P.  and  Oudb,  June  4,  1887. 

Bmldingt  and  Road*  Bronch. 

With  r.'ference  to  Railway  Branch,  North- Western  Provinces 
and  Ondh,  Office  Memo.,  dated  23r<l  May  1887,  replacing  his 
••rviovi  •t  the  di8[v.«l  of  the  Buildini's  and  Roads  Branch  of 
thU  Oor«niaMnt,  Mr.  C.  C.  S.  Clark,  As-sistant  Engineer,  1st 
gM4«,  H  pnat«d  to  the  Agra  Executive  Division. 
Irrig-itioH  Branch. 

In  X..ii6caitiou  dat<;d  17th  May  1887,  posting  Babu  Bidhu 
Bbiimi  Biswaa,  Assistant  En'.'ineer,  lat  jrrade,  on  return  from 
furlvi'.'h./w  "2nd  circle  "  read  "  Ist  circle." 

India,    June  4,  1887. 

Maj  ir-CSeneral  .«.  Perkins,  cB,  re.  (Aide-<ie-Camp  to  the 
<J««eii),  fhirf  Engineer,  Ist  cl<s8,  .tnd  Seeretary  to  the  Qovern- 
■tent  of  th*  Punjab,  Public  Works  Department,'  having  vacated 
k«  ap(wiuiii»ent  in  the  Public  Works  Department,  on  promotion 
to  his  i.rwent  military  rank,  is  reappointed  to  the  Department  in 
the  tame  rank  and   |M>«t. 

Mr.^L  fr.  Prickett,  Executive  Engineer,  4t.h  grade,  temporary 
rent,  StAt^  Railwavs,  whose  services  have  been  lent  to  the  Indian 
MidUn.l  Railway  Company,  is  granted  furlough  for  si.x  months, 
with  the  iiecamary  subsidiary  leave,  under  sections  50  and  64  of 
the  <:ivil  Utve  Ole,  with  effect  from  such  .late  as  he  may  avail 
btiMelf  of  it 

Thf  iiiid.Tmenti..ned  otRoers,  employed  on  the  Bengal-Assam 
R*i.  »  .y,  are  transferred  from  the  Establishment  nnder'the  Chief 
Comini^i  '    '.-im  to  that  under   the   Chief  Commissioner  of 

Biirrot  f...  ..,it  on  Provincial  Railways  :— 

Mr.  A    1.    1..   ... ,  Kxccutive  Engineer,  3rd  "grade. 

Mr.  E.  J.   Alexander,  AssiHt.int  Engineer,  Ist  grade. 

Mr   E  T.  Faulkner,  Assistant  Engineer.  1st  grade 

Tlir  service,  of  Mr.  P.  W.  D^ngerliel.l,  Executive  Engineer,  ^nd 
grad*,  sut-  Riilways,  are  placed  at  the  disposal  of  the  Indian 
**""*"■'    ■  "ipany,  with  effect  from  3rd  June  1887. 

-ral  ill  Council  is  pleased  to  order  the  follnw- 
iief  and  Superinteniiing  Engineers,  with  effect 
ried  : — 

intending  Engineer,  1st  class,   sub.    pro   tern., 
iiug     EngiiHser,    Ist    cia«,    iiernianent,    with 
ember  1886. 

!  V.  J.  Home,  R.IE.,   Superintending  Engineer, 
el  huKMieer,  3rd   class,  temporary    rank,    to    be 


Mi-iUn.i 

Thetr. 
ing  I 
frotn 

Mr.  U 
to     l«    .- 
«f«et  Iroi 

Lieuten 
2nd  claAs, 

.^p.n,,tend.ng  Engineer,  Isl  claas,  sub.  pro  tein.,  with  effect  from 
2Bth  November  1886. 

Mr.  R  H.  !^ind.   Superintending   Engineer,  2nd  class,  sub.  pro 

!Sh  JLii,«f^%^.'L"JL""*'"1  '^"S'"««'--    2..d    class,     permanent, 
wiUtMMct  Irom  26th  November  1886. 

Mr  H   V   Stowy,  Superintending   Engineer,   3rd  class,    to   be 

T^Sl"^''  ^'"^  *''***'  '"''■  /"■"  *""•>  "'tl'  effect  from 
r  1886. 

/J^'r^'li''!''"":  S"Pf.'-i"t«->"ling   Engineer,  3rd  class,  sub.  pro 
f^  M  JanuTy^lW    "^  Kng.neer,  3id  class,  special,  with  effect 

^'    '    Izat,  Superintending  Engineer,  2nd  class,  to  be    Superin- 
.^neer,  1st  <;laas,  permanent  rank,  with  effect  from  19th 

I.         ■MntColonel  C.  W.  I.  Harrison,  R.E.,  Superintending  End- 

r:J'^   ::^J^^  SS'*^  Engit,eer,  3rd  cla«,,   temponiry  3 

'uri."^"*  *•?««'■.  J-t  «'a«h  "Ob.  pro  tS.,  with  effeci 
Ijodi  iiHli  rebniarv  1887.  "i."  eueti, 

iJ^'J\  '  Superintemiing  Engineer,  2nd  class,  sub.   pro 

tuh  ,irt.  t         ,-  ;"l<'?'  Engineer,  2nd  class,  permanent  raT 
with  effect  fruuj  \'Jih  February  1887.  ' 

Jl^ll  ^\i  T''!^";  *'P*'-''  tending  Engineer,  3rd  class,  sub 
Cr^'r  3rl    >  "•  '"""P"^*"    ™''^.   to  »>;  Superintendbig 

M^W  W  ah^kllT'*''  '*!!'  '•*^^"  f""»  '»''•  ''ebrnary  1887 
toiSCCrv  Jk  '^^  f  1  Y-'  «"('«"''.t.ndn,g  Engineer,  3rd  class, 
ty^i.T..'.  ^,'1  ?3^.^'J":""*'"8    Engineer,  3rd  class,  sub 

?•  1  '"«>  19th  February  1887. 

nnkTb  •■■"«•' •'■''i-f  Engineer,   Ist  class,  temporary 

S««  Mtt  March  iw     "'  '"'  "'"''   ^"^'""'"'  ^»"''>  "">  effec^' 

Col^-l  «.  E.  L.  8.,  Sanford,  c.b.,   r.i..  Chief  Engineer,  2Bd 


clas«,  temporary  rank,  to  be  Chief  Engineer,  2nd  class,  perniani'Mt 
rank,  with  effect  from  28th  March  1887. 

Colonel  J.  G.  Lindsay,  a.E.,  Superintending  Engineer,  \sil  class. 
to  be  Chief  Engineer,  3id  elas.s,  special,  with  effect  from  2Sth 
March  1887. 

Colonel  A.  LeMessurier,  c.i.k.,  n.s..  Superintending  Engin>'er, 
1st  class,  to  be  Chief  Engineer,  3rd  class,  sub.  pro  tct».,  with  effe<n 
from  28th  March  1887. 

Colonel  J.  Browne,  c  B.,  C.S.I.,  U.K.,  Superintending  Engineer, 
1st  class,  sub.  p'oto)i.,  to  be  Superintending  Engineer,  1st  class. 
permanent  rank,  with  effect  from  28th  March  1887. 

Colonel  B.  Lovett,  c.s.i.,  r.k..  Superintending  Engineer,  2iid 
class,  temporary  rank,  to  be  Superintending  Engineer,  2iul  cla.«, 
permanent  rank,  with  effect  from  28th  March  1887. 

Mr.  J.  W.  Buyers,  Superintending  Engineer,  3rd  class,  sub.  »to 
tem.,  to  be  Superintending  Engineer,  3rd  class,  special,  with  effect 
from  28th  March  1887. 

Mr.  .J.  Ramsay,  Superintending  Engineer,  3rd  class,  temporary 
rank,  to  be  Superintending  Engineer,  3rd  class,  sub.  pro  tem.,  with 
effect  from  28tli  March  1887. 

The  Governor-General  in  Conncil  is  pleased  to  order  the  follow- 
ing temporary  promotions  and  reversions  to  and  in  the  classes  of 
Chief  and  Superintending  Engineers,  with  effect  from  the  dates 
specified  : — 

Mr.  G.  A.  D.  Anley,  Superintending  Engineer,  Ist  class,  to  be 
Superintending  Engineer,  2nd  class,  with  effect  from  7th  January 
1887. 

Major  W.  G  Nicholson,  r.k.,  Superintending  EiiginSer,  2nd 
clfH-s.  to  be  Superintending  Engineer,  .3r(l  class,  with  effect  from 
7lri  .January  1887. 

v.'olonel  J.  G.  Forbes,  ilk.,  t  'liief  Engineer,  2iid  clas.s,  to  bo  ( :hief 
Engineer,  1st  clas.s,  witli  effect  from  27tli  February  1887. 

Olonel  G.  E.  L.  S.  Sanford,  o.ii.,  r.k.,  Chief  Engineei-,  3rd  .-lass. 
to  be  Chief  Engineer,  2n(l  class,  with  effect  from  27ih  Pebrnarv 
lftS7. 

.Mr.  F.  L.  O'Callaghan,  Superintending  Engineer,  1st  cla.ss,  i.>  l)c 
Chief  Engineer,  3rd  class,  with  effect  from  27rli  February  1887. 

Mr.  G.  A.  D.  Anley,  Sup^rinteudin','  Eogineer,  2ncl  clins,  to  be 
Superintending  Engineer,  Ist  'lass,  with  effect  from  27th  Febru- 
ary 1887 

Colonel  B.  Lovett,  c.s.i.,  u.K,,  Supei intending  Engineer.  3rd  class, 
to  be  Superintending  Engineer,  2nd  cla.ss,  with  effect  from  27th 
February  1887. 

Mr.  J,  Ramsay.  Executive  Engineer,  Ist  grade,  to  be  Superin- 
tending Engineer,  3rd  cla.«s,  with  effect  from  27ih  February  1887. 

Mr.  J.  R.  Bell,  Executive  Engineer,  1st  grade,  to  be  Superinf.«n- 
ding  Engineer,  3rd  class,  with  effect  from  6lh  March  1887. 

Colonel  C.  H.  Luard,  r.e..  Chief  Engineer.  2iid  cl.-iss,  to  be  Chief 
Engineer,  1st  class,  with  effect  from  9th  March  1887. 

Mr.  R.  T  Mallet,  (;hief  Engineer,  3rd  class,  to  be  Chief  Engi- 
neer, 2nd  class),  with  effect  from  9th  March  1887. 

Lieutenant-Colonel  T.  C.  Manderson,  R.E.,  Superintending  En- 
gineer, 2nd  class,  to  be  Superintending  Engineer,  1st  clas.s!  with 
«ffeot  from  9th  March  1887. 

Lien  tenant-Colonel  G.  T.  Skipwith,  r.e.,  Superintending  En- 
gineer, 3rd  class,  temporary  rank,  to  be  Superintending  Engineer. 
2nd  cFass,  with  effect  from  9th  March  1887.  " 

Colonel  C.  M.  Browne,  r.e.,  Chief  Engineer,  2nd  class,  to  l)e 
Cliief  Engineer,  Ist  class,  with  effect  from  14th  March  1887. 

Colonel  C.  J.  Smith,  r.k.,  Chief  Engineer,  3rd  class,  to  be  Chief 
Engineer,  2nd  class,  with  effect  from  14th  March  1887. 

Colonel   J.    P.   Steel,  r.e.,  Superintending  Engineer,  Ist  cla.ss,  to 
be  Chief  Engineer,  3rd  cla.ss,  with  effect  from  14tli  March  1887. 
^  Mr.  J.  W.  Wright,    Superintending    Engineer,   2nd   class,  to  Xm 
Superintending   Engineer,  1st   class,  with  effect  from  14th  March 
1887. 

Colonel  D.  Ward,  r.e..  Chief  Engineer,  2nd  class,  to  be  (Jhief 
Engineer,  Ist  class,  with  effect  from  7th  April  1887. 

Mr.  F.  L,  CCallaghan,  Chief  Engineer,  3rd  class,  temjiorary  rank, 
to  be  Chief  Engineer,  2nd  class,  with  effect  from  7th  April  1887. 

Mr.  F.  J.  Johnstone,  Superintending  Engineer,  Ist  class,  tempo 
rary  rank,  to  be  Chief  Engineer,  3rd  class,  with  effect  from  7tb 
April  1887. 

Mr.  R.  H.  Rhind,  Superintending  Engineer,  2nd  class,  i...  b.. 
Superintending  Engineer,  1st  class,  with  effect  from  7th  April  1887. 

Lieutenant-Colonel  W.  G.  Cumming,  b.b,  Superintending  En- 
gineer, 3rd  class,  to  be  Superintending  Engineer,  2nd  class,  with 
effect  from  Uth  April  1887. 

_  Mr.  T.  H.  Wickes,  Superintending  Engineer,  2nd  class,  to  be 
Superintending  Engineer,  1st  class,  with  effect  from  28th  April 
1887. 

Major  W.  G.  Nicholson,  r.b.,  Superintending  Engineer,  3r<l 
class,  to  be  Superintending  Engineer,  2nd  class,  with  effect  from 
28th  April  1887. 


Colonel  G.  E.  L.  S.  Sanford,  c.B.,  k.b..  Chief  Engineer,  2nd  class 

be  Chief  Engineer,  1st  class,  with    effect  from    17th    May  1887' 

Cotonel  J.  P.  Steel,  II.K ,  Chief    Engineer,    3rd   class*,    temporary 

rank,  to  be    Chief  Engineer,  2nd  class,  with  effect  from  17th   May 

Mr.  H,  Bell,  Superintending  Engineer,  Ist  cl.-isb,  to  be  ('hie> 
Engineer,  3r(l  class,  with  effect  from  17th  May  1887. 

Colonel  B.  Lovett,  c.s.i.,  r,b.,  Superintending  Engineer  2mi 
class,  to  be  Su|wrintending  Engineer,  xat,  slass,  with  effect' from 
17tfc  May  1887.  /.-jdDijtri!/,- ..^  ^        .   .   > 
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ilr.  T.  Hi<;!iaiTi,  Superintending  Engineer,  3rd  class,  to  be 
Superintendi'ng  Eii<>iueer,  2nd  class,  witli  efixjctfrom  17th  May  1887. 

Mr.  G.  W.  MaoGeorge,  Executive  Engineer,  1st  grade,  to  be 
Superintending   Engineer,   3rd   class,   with   effect  from  17th  May 

X887. 

Lieutenant-Colonel  J.  H.  Crowdy,  u.e.,  Superintending  En- 
gineer, 3rd  chiss,  sub.  pro  tern.,  to  be  Superintending  Engineer,  2nd 
class,  with  effect  from  3rd  .June  1887. 

Major  W.  H.  Coaker,  R.E.,  Executive  Engineer,  1st  grade,  to 
be  Superintending  Engineer,  3rd  class,  with  effect  from  3rd   June 

1887. 

Director-General  of  Railvmys. 

Babu  Baroda  Pershad  Bosu,  Executive  Engineer,  4th  grade, 
sub.  protein.,  is  posted  to  the  Bellary-Kistna  State  Railway,  and 
the  Notifications  dated  29th  June  1886,  13th  April  1887,  9th  May 
1887  by  the  Director-General  of  Railways  relating  to  that  ofSoer 
are  hereby  cancelled. 

Nwtli-  Western  Raihi:ay. 

Lieutenant  O.  M.  R.  Thackwell,  R.B.,  Assistant  Engineer,  1st 
grade,  attached  to  the  North-Western  Railway,  is  granted  six 
months'  special  leave  to  England  on  urgent  private  affairs,  with 
effect  from  the  16th  May  1887,  or  such  subsequent  date  as  he  may 
avail  himself  of  it. 

Punjab,  June  2,  1887. 
Irrigation  Branch. 

Mr.  R.  W.  Rowland,  Assistant  Engineer,  1st  grade,  attached 
to  the  5th  Division,  Sirhind  Canal,  is  allowed  Examination  leave 
for  three  mouths,  from  the  28th  May  1887,  or  such  subsequent 
date  as  he  may  avail  himself  of  the  same. 

Mr.  T.  J.  P.  .leffery.  Executive  Engineer,  2nd  grade. 
Upper  Sutlej  Division,  Inundation  Canals,  is  allowed  furlough  to 
Europe  for  fifteen  months,  from  the  28th  .Tune  1887,  or  such  sub- 
sequent date  as  he  niiiy  avail  himself  of  the  same. 

Mr.  A.  .1.  Scratchloy,  Executive  Engineer,  4th  grade,  tem- 
porary rank,  from  the  1st  Division,  Bari  Doab  Canal,  which  he 
left  on  the  forenoon  of  the  29th  April  1887,  to  the  Chenab  Canal 
Division,  wlii;h  he  joined  on  the  afternoon  of  the  30th  idem.  The 
transfer  was  made  in  the  interests  of  the  public  service. 
Bengal,  May  8,  1887. 
Eit'^iblishnent — (general. 

Rai  Krishna  Chundra  Bandopadhya  Sahib,  Assistant  Engineer, 
1st  grade,  is   appointed   to   hold   charge   of   the  Patna  Division, 


cice   Mr.  J.    A.   Price,  whose  services  have  been  placed  at  tbe  dis- 
posal of  the  Government  of  India. 

Kali  Prosonuo  Mukerji  Sihib,  Executive  Engineei-,  4th  grade, 
temporary  rank,  is  ap[)ointcd  to  hold  charge  of  the  Rajahahye 
Division,  vice  Rai  Madhub  Chunder  Roy  Baliadur,  \t\io  has  beea 
appointed  Inspecter  of  Local  Works  in  the  Burdwau    Division. 

The  services  of  the  officers  named  below  are  placed  at  the 
disposal  of  the  Government  of  India  : — 

Mr.  J.  T.  Simpson,  Executive  Engineer,  2nd  grade. 
„    .J.  A.  Price,  ditto  ditto,    3rd      do. 

„     W.P.Milne,        ditto  ditto,     4th      do.,  mh  pro  tcm^ 

This  cancels  the  notification,  dated  6th  ^lay  1887,  transferring 
Mr.  Milne  to  the  Rajshahye  Division. 

Centpal  Provinces,  June  4, 1867. 

With  reference  to  notification  dated  the  26th  current,  Mr. 
C.  S.  R.  Palmer,  Assistant  Engineer,  joined  the  Xagpur  Division 
on  the  forenoon  of  the  18th  idem. 

With  reference  to  notification  dated  29th  April  1887,  Mr.  C.  0. 
Leefe,  Executive  Engineer,  joined  the  Nagpur  Division  oq  the 
18th  current. 

Mr.  G.  G.  White,  Executive  Engineer,  4th  grade,  reported  his 
arrival  at  Pachmarhi,  on  the  forenoon  of  the  27th  May  1887, 
from  the  three  months'  privilege  leave  granted  him  on  the  1st 
March  1887,  and  is  appointed  to  the  charge  of  Khanhan  Division. 

Mr.  M.  Leslie,  Executive  Engineer,  3rd  grade,  in  charge  of 
the  Kanhan  Division,  on  being  relieved  by  Mr.  G.  G.  White, 
Executive  Engineer,  is  appointed  as  Assistaiit  Secretary  to  the 
Chief  Commissioner,  Central  Provinces,  Public  Works  Department. 

Mr.  W.  G.  Newton,  Executive  Engineer,  3rd  grade,  and  \*- 
sistant  Secretary  to  the  Chief  Commissioner,  Public  Works 
Department,  Central  Provinces,  on  being  relieved  by  Mr.  M.  Leslie 
Executive  Engineer,  is  appointed  to  the  charge  6f  the  Eastem 
Division. 

Mr.  J.  B.  Leventhorpe,  Executive  Engineer,  4th  grade,  tem- 
porary, on  being  relieved  by  Air.  W.  G.  NewtoM,  iJkecutive 
Engineer,  will  remain  attached  to  the  Eastern  Division  until 
further  orders. 

Assam,  June  4,  1887. 

Privilege  leave  for  three  months,  is  granted  to  Mr.  E.  J. 
Mitchell,  Assistant-Engineer,  Second  Grade,  with  effect  from  ISth 
June  1887,  or  such  substiquent  date  as  he  rnay  be  permitted  to 
to  avail  himself  of  the  same. 


ENGINEERING  DEPARTMENT,  MACHINERY  DEPOT, 

103,  Olive  Street.  Canning  Street. 

r  CALCUTTA. 

SOLE  AGENTS  foi-  Messrs.  MARSHAI.L  SONS  &  Co.'s  celebrated 
Portable,  Semi-Portable,  Horizontal  and  Vertical  Engines. 

BALMER,  LAWRIK  &  Co.  having  made  special  arrangements  with  Messrs. 
MARSHALL  SONS  &  Co.,  are  in  a  position  to  furnish  <iUotatious  such  as  will 
compare  favorably  with  those  given  by  any  finn  who  mamifacture  similar 
machinery. 

A.i-^wvja.-vs   inar    stock: 


-w o K. IS. s H o i»    i»r.A.»rT 


IKO\  BIJILDIXGS 

Supplied  from  our  own  designs. 


Skilled  Mechanics  sent  up-country  for 
the  erection  of  all  kinds  of  Machinery. 


Ilhistrated  quarterly  circular  sent  free  on  application. 


VJumbhoo     Chunder    Auddy, 

>J     No.  58,  WELLINGTON  STREET, 

Calcutta. 

Nkw  and  Second-hand 

ENGINEERING  and  SCIENTIFIC  BOOKS 

lu  st'jck  or  procured  at  lowest  terms. 
Agent  for  the  Sale  of 

INDIAN  ENGWBERINO. 

ITE'W  BOOKS. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I.C.K.,  lat-  Executive  Engineer., 
P.W.D,,  Punjab,  fellow  of  the  Puujat)  Uni- 
versity. 

ROLKS  for  calculating  the  Velocity  and 
Discharge  of  Rivers  and  Open  Canals. 
Re.  1-00. 

A  Treatisk  on   Surveying    Instruments 
and   Surveying.     Designed  for  the  use    of 
Native  Surveyors.     (Oordoo.)    Re.   1-0-0. 
Apply  to 

The  new  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 

ENGINEERING   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 
(25th  thousand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps         ...  ...  ...    15-00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CURVES.  Twelfth  re- 
vised edition.     1886.     Limpcalf  ..      2-50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2-00 

John   Wiley   and    Sons, 
1.5,  ASTOR  PLACE,  NEW  YORK. 

THE  DKSIGNMNG  OF  ORDINARY 

IRON   HIGHWAY  BRIDGES. 

Illustrated  by  Numerous  EncTavings  and  7  Folding 
Plates.  Showing  Bridges  Actually  Constructed  and 
giving  iheir  Dimensions  ;  also  containing  42  Tables. 
Hy  J.  A.  h.  WAODELL,  C.E.,  B.A.Sc,  Ma.R., 
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MINERAL  RESOURCES  OF  CHOTA  NAGPUR. 

Thoughtless  people  who  launch  into  discussions  on 
the  poverty  of  India,  are  little  aware  of  the  material  re- 
sources in  which  the  country  abounds  even  to  this  day. 
It  is  true  the  hoarded  coffers  of  the  indigenous  princes, 
and  of  their  Mahomedan  conquerors,  have  been  swept 
away  by  the  advancing  tide  of  events:  the  Peacock 
Throne  of  Delhi,  the  wealth  of  the  Lion  of  the  North, 
with  his  Koh-i-nur,  Durrea-i-nur,  &c.,  which  excited 
the  cupidity  of  warrior  kings  are  no  longer  in  existence. 
Their  disappearance,  however,  has  not  impoverished  the 
country.  What  was  visible  to  the  eye  and  could  be 
acquired  at  the  point  of  the  sword,  naturally  inflamed 
the  imagination  and  exaggerated  the  value.  But  the 
real  treaaires  of  India  are  hid  away  from  the  sight, 
beneath  the  surface.  They  are  an  inexhaustible 
source  of  prosperity  of  which  the  people  were  not 
aware,  or  if  they  had  been,  they  certainly  lacked  the 
necessary  technical  knowledge  and  appliances  to  bring 
it  to  light.  Thanks  to  British  enterprise  and  British 
capital,  a  good  deal  has  been  done  towards  developing  it. 

Whichever  way  we  turn  we  find  that  discoveries  are 
being  constantly  made  of  the  mineral  resources  of  the 
land.  Practical  men  have  established  themselves  in  all 
the  Provinces,  laboring  hard  at  the  problem  how  to 
make  the  earth  give  up  its  products.  We  are  not  there- 
fiwe  surprised  to  learn  form  an  interesting  paper  in  the 
Asiatic  Quarterly  Review  that  Chota  Nagpur  is  rich  in 
mines.  In  giving  an  account  of  the  country  the  writer 
seems  to  have  taken  a  leaf  out  of  the  "  Arabian  Nights," 
and  the  reader  finds  himself  translated  into  Fairy 
Land.  "  Besides  gold,"  says  Mr.  Hewitt,  "  diamonds 
used  to  be  found  in  the  Sunk  river  ....  near  the 
region  of  the  Palamow  coal  fields ;  and  Tavernier,  the 
French  traveller,  who  visited  India  in  the  beginning  of 
the  I7th  century,  describes  his  visit  to  the  mines.  The 
Raja  of  Chutia  Nagpur  has  among  his  family  jewels 
a  very  valuable  diamond  taken  from  these  mines."  Then 
there  are  large  deposits  of  copper  and  lead  ores,  tin  and 
manganese,  and  it  only  requires  funds  to  work  them  to 
advantage. 

We  are  not  at  present  concerned  with  these,  our  object 
is  to  invite  public  attention  to  the  existence  of  e.-ctensive 
coal  fields  and  valuable  stores  of  iron  ore  distributed 
throughout  the  province.  The  Barrakar  works  are  referred 
to  as  yielding  considerable  profits,  and  there  is  another 
site  still  unoccupied  in  the  vicinity  of  Balvornath  to  the 
north-west  of  Lohardugga  close  to  the  proposed  Bonares- 
Katack  Railway.  A  bright  future  is  predicted  of  these 
fields,  and  Mr.  Hewitt  feels  justified  in  claiming  for  them 
the  position  of  the  future  Sheffield  of  India,  and  certainly 
this  is  not  an  exaggerated  estimate.  There  are  21  coal- 
fields distributed  all  over  the  division  covering  an  area  of 
6,751  square  miles;  besides  this  there  is  one  at  Tilchur  in 
Orissa  having  an  area  of  700  square  miles.  There  are  others 
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of  which  scarcely  anjihiug  i^  known  except  from  the 
opinions  fonued  on  their  merits  by  geological  experts. 
The  writer  succinctly  explains  the  value  of  each  of  these 
fields  to  the  country  which  lies  contiauous  to  it.  The 
northern  fields  will  bring  benefit  to  the  people  of  the 
North-West  and  Behar,  not  only  in  supplying  them  with 
a  fuel  cheaper  than  wood  and  charcoal,  but  also  for  manu- 
facturing purposes,  thus  giving  employment  to  the  inha- 
bitants of  over-populated  districts.  The  Umaria  fields,  of 
which  such  glorious  results  are  anticipated,  will  provide 
coal  for  Allahabad  and  the  country  to  its  west,  while 
the  Daltonjiauj  and  Hutar  fields  will  supply  the 
demands  of  Benares  and  the  whole  of  the  eastern  tract 
including  Oudh.  The  line  from  Benares  to  the  Dalton- 
gauj  fields  will  form  the  first  section  of  the  proposed 
Bcnares-Katak  line,  a  branch  line  being  laid  between 
the  latter  and  Gya,  a  distance  of  about  80  miles :  this 
will  complete  the  communication  with   Behar. 

But  the  questionof  questions  is,  admitting  everything  the 
writer  has  urged  in  support  of  his  position,  will  the  returns 
r:-'it'y  thecostoftheundertaking.  He  says,  speaking  from 
.>i..kU>gy,  and  the  experience  gained  in  the  Kurhurbaree 
works,  the  cost  of  coal  conveyed  to  Benares,  including 
all  charges,  will  be  Rs.  6  per  ton,  and  to  Gya  will  be  Rs.  5. 
The  price  of  wood  at  the  latter  place  is  Rs.  9  per  ton,  so 
that  even  if  the  coal  is  converted  into  coke,  it  would 
yet  be  cheaper  than  the  ordinary  and  expensive  fuel  of 
the  country.  Now,  the  cost  of  the  Railway  estimated 
by  Govenuuent  Sur\'ej'ors  will  not  exceed  £12,600  per 
mile,  and  calculating  the  distance  from  Benares  vid 
Daltonganj  to  Gya  at  230  miles  at  the  outside,  it  will 
not  be  more  than  £2,900,000  for  the  entire  way, — a  very 
laoderatc  sum,  considering  that  the  line  will  supply 
cjai  to  over  300  millions  of  people,  and  to  the 
Oudh  and  Rohilkand,  and  Beniial  and  North-West  lines. 

With  rej;ard   to   the  argument   of  the    opponents   of 
the  scheme,  that  the  Indian  ryot  is  too  conservative  to 
accept  a  cheaper  substitute  for  the  antiquated  wood  and 
charcoal,     Mr.    Hewitt  might  have  spared  himself  the 
unnecessary  trouble   of  demolishing    the    fallacy.      We 
know  from  past  experience  how  the  barriers  of  conserva- 
tism have  crumbled  into  dust,  not  only  before  the  ad- 
vancing tide  of  Western  ideas,  but    before  self-interest, 
which  has  become  a  potent  factor  in   the  everyday  life 
'  ;    even  the   intelligent  classes,  leaving  aside  those  who 
live  from  hand  to  mouth.     As  for  religious  scruple  there 
i-T   none,  and    if  there   were,  it   would   disappear    too. 
V.'hen  "  water-works"  were  first  talked  offer  towns,  objec- 
i-w<-re  raUed  to  the  higher  castes  using  the  water.  But 
ve  nee  a  different  state  of  things  now ;  Christians,  Mahome- 
daiu,  Brahmins,  Khetries,  Sudras,  &c.,  all  crowd  around 
the  hydrant  helping  themselves  to  that  necessary  of  life. 
Of  course,    native  hearths  are  not  suited  to  the  burning 
of  coke  and  coal,  but  the  same  change  that   has  come 
over  Bengal  in  this  direction,  will  be  instituted  at  no 
distant  date  in  other  parts  of  the  country.     The  adoption 
of  coke  will  have  another  salutary  effect ;  instead  of  using 
dried  manure  as  fuel,  it  would  be  returned  to  the  fields  and 
theck  th     '        ■  ration  of  the  soil.     Independently  of  all 
other  ail  ^       there    is   the    necessity   of  providing 


against  famines  which  periodically  visit  India.  The 
arguments  on  this  head  are  so  cogent  that  we  will  allow 
Mr.  Hewitt  to  speak  for  himself:  he  says:  "It  will, 
when  completed  and  its  results  arc  worked  out,  ensure 
to  the  people  a  supply  of  food  adequate  to  their  wants  un- 
der all  circumstances  ;  it  would  stop  the  degeneration  of 
the  soil  that  must  increase  yearly  as  long  as  crops  are  rais- 
ed without  restoring  to  the  ground  the  chemical  elements 
that  were  taken  from  it,  and  will  supplement  the  work 
done  by  the  canals.  If  it  has  been  thought  advisable 
to  spend  millions  on  making  them,  so  much  the  more 
necessary  is  it  to  ensure  that  their  expenditure  shall  all 
be  to  the  good,  and  that  the  canals  shall  not,  as  they  do 
now,  take  away  with  one  hand  what  they  give  with  the 
other,  depleting  the  soil  by  taking  from  it,  not  only 
increased  crops,  but  the  fertilizing  elements  which  com- 
bine with  the  canal  water  to  produce  them." 


THE  MADRAS  COLLEGE  OF  ENGINEERING. 

In  1859  the  Survey  School,  which  had  for  a  long  period 
been  in  operation  at  Fort  St.  George,  was  transformed  into 
a  Civil  Engineering  School  with  the  object  of  supplying 
trained  subordinates  for  the  Public  Works  Department. 
In  1862  a  collegiate  branch  was  added,  which  was  open  to 
civilians  studying  for  the  University  degree  in  Engineering, 
as  well  as  to  military  officers  desirous  of  cjualifying  for 
employment  on  Public  Works.  Such  is  the  brief  history 
of  the  Madras  College  of  Engineering  as  given  by  Colonel 
Shaw  Stewart,  R.E.,  on  the  occasion  of  the  Prize  Distri- 
bution last  year.  It  was  then  observed  that  the  insti- 
tution was  about  to  enter  on  a  new  phase  of  existence, 
and  that  change  is  thus  epitomised  by  Mr.  J.  H.  Garstin, 
C.S.,  C.S.I.,  who  presided  at  the  same  ceremony  this  year : — 
The  object  of  the  new  scheme  of  studies  is,  by  raising 
the  standard  of  education,  to  turn  out  a  supply  of  more 
highly  finished,  and  therefore  more  competent  officers 
for  the  Public  Works  Department.  The  new  class  of  Civil 
Engineers  will  have  to  go  through  three  years'  study  in 
the  Colleye,  followed  by  two  years  of  practical  instruction — 
one  on  large  works  in  progress  under  the  Public  Works 
Department,  and  the  other  in  the  workshops  of  that 
Department.  So  too,  the  Mechanical  Engineers,  except 
that  in  their  case  the  two  years  of  practical  study  will 
be  passed  entirely  in  large  public  or  private  work- 
shops. It  seems  clear,  therefore,  that  at  the  end  of  the 
period  of  .5  years  every  one  of  these  students  who  makes 
the  most  of  his  opportunities  is  pretty  sure  to  be  a  fairly 
good  practical  Civil  or  Mechanical  Engineer. 

The  report  of  the  College  for  1886-87  is  considered  of 
more  than  usual  interest,  inasmuch  as  it  is  the  first  since 
the  introduction  of  the  new  scheme  of  studies  into  the 
College.  We  glean  from  it  that  of  the  166  students  on 
the  rolls,  no  less  than  127  are  Hindus,  of  whom  79  are 
Brahmins.  The  other  classes  of  the  community  were, 
Europeans  and  Eurasians  24,  Native  Christians  12, 
Mussulmans  2,  others  1.  There  was  a  slight  falling  off 
in  the  total  as  compared  with  the  previous  year,  and 
this  is  ascribed  to  the  enhanced  fees,  to  the  increased 
lengths  of  the    courses,   and,   perhaps,   to  the  difficulty 
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in  obtaining  employment  on  leaving  the  College. 
There  are  two  prominent  facts  in  the  academic  history 
of  the  institution,  viz.,  (1)  the  appointment  of  a  native 
graduate  (an  alumni  of  the  College)  to  the  post  of 
special  Mathematical  Master  for  the  Officers'  Surveying 
Class,  a  Department  recently  added  to  the  College  for 
Probationers  in  the  Survey  Department  ;  and  (2)  the 
carrying  off  of  the  Royal  Engineer  Officers'  Prize,  award- 
ed to  the  most  distinguished  student  of  the  Second 
Department,  by  a  Mahomcdan. 

There  can  be  no  question  that  the  institution  is 
making  steady  progress,  not  only  in  the  quality  of  its  out- 
turn, but  popularity.  It  has  been  well  observed  that 
"  the  ranks  of  the  Public  Works  Department  are  almost 
exclusively  filled  with  its  alumni  ;  the  Superior  estab- 
lishment of  the  same  service  is  beginning  to  admit  a 
select  few  ;  while  the  balance  of  its  passed  students  have 
little  difficulty  in  obtaining  employment  under  Local 
Boards,  and  Municipalities,"  or  in  numerous  other  si- 
tuations where  their  services  are  indispensable.  In 
Mr.  Gai'stin's  opinion,  it  seems,  that  the  prospects  of 
the  College  students  under  the  new  scheme  are  consider- 
ably improved.  He  believes  that  the  education  given 
in  it  offers  to  domiciled  Europeans  and  Eurasians  especial- 
ly, as  well  as  to  Natives,  the  means  of  adopting  one  of 
I  he  most  interesting  professions  which  a  man  can  choose, 
lid  he  adds  that  "  with  the  increasing  civilization  of  the 
present  day,  the  wants  of  the  human  race  have  become 
greater.  The  luxuries  of  the  past  have  become  the 
necessities  of  the  present,  and  in  administering  to  them, 
no  one  has  a  greater  share  than  the  Engineer.  In  all 
branches  of  constructive  art  his  skill  and  energy  are  ever 
increasingly  exercised,  whether  in  building  ships  or 
houses,  or  constructing  engines,  railways,  weirs,  locks, 
bridges  or  canals,  and  the  greater  the  work  the  greater 
the  fame  and  glory  (jf  carrying  it  out  to  a  successful 
conclusion." 


COLOMBO  WATER  WORKS. 

The  result  of  the  commission  of  enquiry  into  the  cause 
of  failure  of  the  Maligahakanda  reservoir  is  still  unknown, 
and  Mr.  Bateman,  although  asked,  declines  to  express 
any  opinion  until  officially  interrogated,  expressing  at  the 
same  time  entire  confidence  in  the  judgment  and  pro- 
fessional skill  of  the  Resident  Engineer.  In  the  mean- 
time, any  suggestion  for  repair  seems  in  abeyance,  the 
water  being  supplied  direct  from  Nyawakanda,  but 
complaints  are  loud  as  to  its  (juality,  some  going  so  far  as 
to  say  that  it  is  bad  and  unusable.  Whether  this  report 
is  true  or  not,  or  brought  about  through  local  causes,  it 
is  very  unfortunate,  as  it  is  apt  to  prejudice  the  native 
population  for  some   time.    Still    more  unsatisfactory  is 

he  financialpositionof  the  Colombo  Water- Works.  When 
the  final  bill  can  be  made  out,  or  who  is  finally  to  pay  it 
is  impossible    to  say :    but    in    the    meantime  as  regards 

he  debentures  now  in  force  and  the  liabilities  they  im- 
pose, there  is  a  very  pretty  quarrel  going  on  between  the 
Government  and  the  Municipality.  The  former  insist 
on    the    latter    providing  Rs.     1,10,000   a  year  of    the 


total  amount  for  interest  and  charges — a  proportion 
fixed  at  a  time  when  not  only  were  the  Municipal 
revenues  iu  a  very  much  more  flourishing  condition 
than  at  present,  but  also  when  an  estimate  of  income 
from  sale  of  water  was  made  at  a  much  higher  figure 
than  can  possibly  be  imposed  now.  Government  re- 
quire the  carrying  out  of  the  full  letter  of  the  bargain  by 
the  Municipality,  but  the  latter,  pleading  poverty,  ask,  in 
view  of  the  altered  state  of  affairs,  to  be  allowed  to  add 
to  their  resources  a  rack  rent  and  some  minor  levies. 
To  this  Government  decline  to  accede,  pointing  to  eco- 
nomy and  retrenchment  in  existing  expenditure  as  the  pro- 
per means  for  the  raising  of  the  money.  Hence  the 
Municipality  propose  to  appeal  to  the  Secretary  of  State. 
A  new  Municipal  ordinance  is  now  only  waiting  Her 
Majesty's  sanction,  so  that  next  year  a  new  regime  will 
(may  be)  be  in  full  force,  and  hence,  Government  should 
not  further  provoke  a  discontented  and  troublesome  set 
of  native  councillors. 


ASBESTOS  PAPER. 
Asbestos  has  been  used  for  various  purposes,  but  an 
enterprising  individual  of  the  name  of  Ladewig  has 
discovered  a  process  for  manufacturing  from  Asbestos 
fibre  a  pulp  and  a  paper  which  he  declares  resist  the 
action  of  fire  and  water,  and  absorb  no  moisture  what- 
soever. The  pulp,  he  says,  has  been  used  successfully  as  a 
stuffing,  and  for  the  joints  of  Engines.  The  process 
of  manufacture  consists  in  mixing  about  25  per  cent, 
of  Asbestos  fibre  with  about  from  25  to  35  per  cent, 
of  powdered  sulphate  of  alumina.  This  mixture  is 
moistened  with  an  aqueous  solution  of  chloride  of  zinc, 
after  which  it  is  washed  with  water,  and  then  treated 
with  an  aqueous  solution  of  amoniacal  gas.  It  is  again 
washed,  and  then  treated  with  a  solution  composed  of  one 
part  of  resin  soap  and  8  or  10  parts  of  water,  mixed  with 
an  equal  bulk  of  pure  sulphate  of  alumina.  The  result 
should  be  of  slightly  pulpy  consistency.  To  this  is  finally 
added  .S5  per  cent,  of  powdered  Asbestos,  and  five  to 
eight  per  cent,  of  white  barytes.  This  pulp  is  then  treated 
with  water  in  an  ordinary  paper  machine,  and  worked  just 
like  paper  pulp.  To  manufacture  solid  cardboard  proof 
against  fire  and  water,  and  capable  of  serving  as  a  light 
roofing  material,  sheets  of  common  cardboard,  tarred  or 
otherwise  prepared,  are  covered  with  the  pulp.  The  appli- 
cation is  made  in  a  paper  machine,  the  pulp  being  al- 
lowed to  flow  over  the  cardboard.  Among  other  uses, 
this  Asbestos  paper  is  recommended  for  the  manufacture 
of  cigarettes  ;  but  if  it  is  fireproof,  it  is  not  quite  clear 
how  it  could  very  well  be  utilized  for  cigarettes. 

A  STRONG  syndicate  has  been  formed  of  Belgian  and  English 
capitalists  fov  the  construction  of  l,aOO  miles  of  railways  in  China. 
Tlie  proposal,  whicli  has  been  made  to  the  Chinese  Government 
through  the  Belgian  Minster  at  Peking,  is  to  place  a  sum  of  32 
millions  sterling  in  the  hands  of  the  Government  to  be  repaid 
in  ten  annual  instalments.  The  lines  proposed  to  be  built  are 
one  from  Nanking  across  the  Yangtsze  and  along  the  Grand 
Canal  to  Peking,  800  miles  in  length,  and  the  otlier  from  Canton 
to  Hanoi,  700  miles  in  length. 
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Nekbuuoa  Coal  axu  Iros  Comi'AKY,  LiMiTED.-The 
accounts  ot  this  Company  for  the  year  1886  shew  a  loss 
on  working  of  £605.  After  decbcting  this  araoxmt,  and 
debenture  inton'st,  iic,  the  balance  to  credit  of  Profit  and 
Lo(«  of  Xl,!>4()  brought  forward,  is  reduced  to  £798. 

LioHTixo  Palaces  in  Intota.— The  Gnlcher  Company 
have,  we  hew,  received  orders  for  three  installations  for 
(hjV  "  '      -  in  India ;  the   present  order  consists  of 

ont       ■  -tallation,  two  50-light  installations,  with 

engines,  boilers,  dynamos,  accumulators  and  fittings  com- 
plete. 

The  Patents  Bill. -The  Patents  Bill,  which  is  new 
befon-  the  Im|>erial  Council,  will  not  be  proceeded  with  in 
it«  tinal  stapes  until  the  Government  returns  to  Calcutta. 
The  Legislative  Department  is  now  collecting  and  consider- 
ing opinions  which  have  been  expressed  on  the  Bill  by  per- 
sons interested. 

Tropical  Saxitation.— The  policy  of  the  Hong-  Kong 
Govermnent  with  respect  to  overcrowding  in  the  city  of 
Victoria  was  unfolded  at  a  recent  meeting  of  the  Legislative 
Council  of  the  Colony  in  connection  with  the  introduction 
of  the  Public  Health  Bill.  It  is  proposed  to  make  it  com- 
pulaory  to  allow  in  every  house  300  cubic  feet  of  space 
to  every  a^nlt  occupant. 

The  Khojak  Pass  Railway.— Tho  Miivey  tm  a  rail- 
way over  the  Khojak  Pass  will  be  complete  as  far  as 
Chainan  in  a  few  daj-s.  A  tunnel,  three  miles  long,  is  to 
ran  through  the  hill,  which  will  take  two-and-a-half 
yean  to  complete.  If  necessity  requires  that  the  line  shquld 
be  constructed  at  short  notice,  a  loop  line  will  be  run 
up  to  Khojak  and  down  to  Chaman  and  workid  b}' 
stationary  engines  at  the  Pass. 

FuBTHER  Coal  Prospects  iN'iTH»  'Cextkal  Pro- 
VI1JCE.S.  — We  are  intbrmcd  that  borings  are  in  progress 
at  Karba,  C.  P ,  but  the  results  .so  far  have  not  been  very 
satisfactorj-.  The  only  additional  positive  knowledge  we 
possess  relative  to  the  mineral  resources — as  regards  eoal 
and  iron — of  the  Central  Provinces  and  Chota  Nagpur, 
over  and  above  that  furnished  by  Ball  in  the  "  Economic 
Oeolog}'  of  India,"  is  that  aflfordcd  in  the  "  Records  of  the 
Geological  Survey,"  Vol.  XIX. — part  4. 

Coal  Mining  Companies  in  Bengal.— The  report 
of  the  Raniganj  Coal  Association,  Limited,  for  the 
year  end wl  .S  1st  March  1S87  is  a  marked  improvement 
ou  its  predecessor,  and  discloses  a  profit  on  the  working 
of  R».  51,274,  and  the  Managing  Agents  propose  to  set 
aride  Rs  I  ",000  for  depreciation,  to  pay  a  dividend  of  5  per 
cent,  and  to  carry  forward  Rs.  3,090.  The  report  of  the 
Bengal  Coal  Company  for  the  half-year  ended  30th  April 
discloxes  a  net  profit  of  Rs.  2,21,169,  and  the  Direc- 
tors have  transferred  Rs.  30,000  to  wear  and  tear,  and 
recommend  that  a  dividend  of  7  per  cent,  be  paid,  and 
Rs  1,24,384  be  carried  forward.  The  dividend  for  the 
potit  year  has  thus  been  12  per  cent.,  against  1 1 '  ff,r  the 
one    preceding. 

The  Gaietv  Theatre,  Simla.— The  new  Theatre  in 
the  Town  Hall  of  Simla  is  described  as  of  quite  the  bijou 
type.  The  stalls  are  roomy  and  comfortable  ;  the 
drapery  of  the  boxes  is  very  prettily  and  artistically 
»ma}ffd;  ;i  Is  as   near   p«;rfection   as  can 

be  trained  .  :;.g,.,    lighted    in    a    way    that    a 


London  manager  might  envy,  though  gas  is  not  used, 
is  in  itself,  as  it  should  be,  the  best  feature  of  all.  Mr.. 
Irwins  design  is  undoubtedly  a  great  credit  to  him,  and 
it  has  been  admirably  worked  out  by  Mr.  Andrew  Came- 
ron, the  Engineer-in-charge,  who  has  received  advice 
and  assistance  in  many  details  from  the  architect  and 
Mr.  Hebbert,  lately  E.xecutive  Engineer  of  the  Imperial 
Circle.  The  iron  roof  and  all  the  other  iron  work  is  from 
Messrs.  Richardson  and  Cniddas  of  Bombay. 

The  Volunteers  Head-Quarters  Building,  Cal- 
cutta.— The  question  of  the  site  for  the  Volunteers  Heati- 
Qimrters,  Calcutta,  has  at  length  been  settled.  The  build- 
ing will  lie  erected  between  the  new  Swimming  Bath  and 
the  Eden  Gardens.  The  only  difficulty  still  remaining  is  to- 
reconcile  the  views  of  the  Commander-in-Chief  and  the 
Bengal  Government.  The  former  insists  that  only  a 
temporary  building  capable  of  bein,'  quickly  demo- 
lished should  be  erected,  while  the  Govenmient  wish  to 
have  a  permanent  structure.  While  this  knotty 
point  is  being  fought  out  the  Volunteers  arc  practically 
homeless,  as  their  present  Head-Quarters  are  most 
unsuitable.  When  one  considers  the  importance  of  every 
fighting  man  at  the  present  juncture  of  affairs,  one  can- 
not help  thinking  t;hat  this  is  not  as  it  should  be. 

Something  Wrong  Somewhere  ? — Bad  times  seem  to- 
be  impending  over  the  Public  Works  Department.  The 
making  over  of  State  railways  to  three  new  companies  has 
already  resulted  in  throwing  some  1.50  Engineers  on  the 
hands  of  Government,  for  whom  there  is  absolutely 
nothing  to  do,  and  already  compulsory  furloughs  and  re- 
tirements are  being  spoken  of  At  the  same  time  whole- 
sale promotions  have  been  made  to  Chief  and  Superintend- 
ing Engineers,  though  what  they  are  to  "  Chief"  or  "  Su- 
perintend" is  so  far  a  mystery,  as  there  are,  we  are  told, 
a  Superintending  Engineer  and  a  Chief  Engineer,  both 
of  high  standing,  in  charge  of  simple  surveys !  Then, 
again,  the  new  companies  are  recruiting  men  at  home 
without  Indian  or  even  professional  experience,  while  we 
have  1.50  good  men  standing  idle  out  here.  If  this  is 
not  bad  administration,  what  is  it  ? 

The  Unequal  Operation  of  Cantonment  Rules. — 
A  Bombay  paper  says,  that  there  is  no  obvious  reason 
why  the  Military  Secretary  to  Government  and  the 
Public  Works  Secretary,  because  he  happens  to  be  an 
Engineer  officer,  should  have  the  advantage  of  canton- 
ment rules  any  more  than  the  Revenue  Secretary  to 
Government  or  the  Political  Secretary  to  Government.. 
A  short  time  ago  a  Civilian  residing  in  regimental  lines 
was  ordered  to  vacate  his  house  for  an  Executive  En- 
gineer who  happened  to  be  a  military  man.  The  Execu- 
tive Engineer's  superior,  who  also  happened  to  be  a  mili- 
tary man,  had  allotted  to  him  by  Government  one  of  th( 
few  official  houses  in  civil  lines.  Military  men  belonging 
to  the  Public  Works  Department  ought  to  be  treated  as 
Civilians.  In  fact,  technically,  the  Public  Works  De 
partment  is  not  recognised  as  a  military  department 
by  the  Supreme  Government. 

The  Ferozepur  Bridge. — The  Governor- General  ii. 
Council  records  his  great  gratification  at  the  able  and 
expeditious  manner  in  vvhicli  the  bridge  over  the  Sutlcj 
at  Ferozepur  has  been  brought  to  a  conclusion.  His  Ex- 
cellency has  much  pleasure  in  recording  his  special  thanks 
to  Mr.  R.  Mallet  for  the  talent  displayed  by  him  in  thi 
preparation  of  the  design  for  the  bridge  and  for  his  labour- 
in  the   preliminary   construction   operations.  Also  to  Mi. 
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-J.  Bell,  under  whose  able  and  energetic  supervision,  already 
exhibited  on  more  than  one  occasion,  the  erection  of  the 
bridge  has  been  brought  to  a  successful  completion.  His 
Excellency  also  desires  cordially  to  acknowledge  the 
services  of  the  other  officers  who  have  been  employed  on 
the  bridge  works,  as  also  the  labors  of  che  subordinate 
staff.  Thanks  have  seldom  been  better  deserved,  whether 
regard  is  had  to  the  excellence  of  the  work  itself  or  the 
time  in  which  it  was  completed. 

Mandalay  "Gup." — A  Correspondent  writes: — It  is 
rumoured  here  that  the  Chief  Commissioner  is  coming 
to  Mandalay  about  the  third  week  of  June,  and 
that  he  is  bringing  up  his  Chief  Secretary,  Mr.  Donald 
Smeaton,  with  him.  This  as  a  matter  of  course.  But 
what  is  curious  is,  that  he  is  said  to  be  bringing  up  also 
Colonel  W.  G.  Cunning,  R.E.,  Secretary  in  the  D.  P.  W., 
Lower  Burma.  Sir  Theo  Cracraft's  last  venture  of  fitting 
a  square  man  into  a  round  hole  is  not  turning  out  a 
success.  Major  Gracey,  R.E.,  the  newly  appointed  Secre- 
tary in  the  D.  P.  W.,  Upper  Burma,  is,  it  is  whispered, 
meddling  and  muddling,  even  though  he  is  a  heaven- 
born,  and  so  his  Lower  Burma  confrhre  is  being  brought 
up  to  put  D.  P.  W.  matters  ship  shape.  To  the  unini- 
tiated public  this  appears  a  senseless  move,  as  a  better 
man  than  either  Colonel  Cumming  or  Major  Gracey  is  on 
the  spot, — I  allude  to  that  officer  of  ripe  Burman  expe- 
rience, Mr.  H.  J.  Richard,  C.E. 

Bexter  Late  than  Never  ! — There  seems  to  be  some 
prospect  of  a  railway  being  constructed  on  the  West 
Coast  of  Sumatra,  to  tap  extensive  coalfields  in  the  valley 
of  the  Ombilien  river.  A  Bill  has  been  brought  into  the 
Netherlands  States  General  authorising  its  construction 
by  Government.  In  Sumatra,  so  far,  the  only  railway  in 
operation  is  a  private  line  in  Deli.  The  Ombilien  fields 
have  long  been  famed  for  the  ijuantity  and  good  quality 
of  the  coals  found  there.  For  years,  private  enterprise 
has  vainly  sought  to  move  the  Government  to  take  some 
action  for  the  development  of  that  productive  region.  The 
Netherlands  Indian  Government  will,  it  is  said,  also  make 
provision  for  stretching  a  telegraph  line  across  Sumatra 
from  West  to  East  to  continue  the  existing  lines  to  Deli. 
There  is  some  talk  too  of  l&ying  a  cable  from  Situbondo 
in  Java  to  Macassar  in  Celebes  vid  Bali  Buleling.  Bor- 
neo and  other  principal  islands  in  the  Netherlands  In- 
dian Colonies  are  so  far  still  cut  oflP  from  telegraphic  com- 
munication. 

The  Upper  Burma  Ruby  Mines. — The  Regulation 
just  passed  by  the  Government  of  India  relating  to 
rubies  and  other  precious  stones  in  Upper  Burma  applies 
to  the  whole  of  our  new  province  except  the  Shan  States. 
Under  its  provisions  the  Local  Government  has  power  to 
grant  ordinary  licenses  for  mining  to  native  residents  in 
the  stone  tracts  working  by  native  methods,  and  extra- 
ordinary licenses  to  mine  by  any  method.  No  one  is 
to  cut  or  dress  stones  writhin  the  limits  of  a  stone  tract,  or 
without  a  license  beyond  such  limits.  Ordinary  licenses 
will  be  granted  to  headmen  on  existing  claims  after  a 
list  has  been  made  out  of  all  native  residents  in  the  stone 
tracts.  Stones  raised  under  ordinary  licenses  will  have  to 
be  sold  at  the  owner's  valuation  to  the  lessees  holding  an 
extraordinary  license,  or  such  percentage  of  value  will  be 
paid  as  the  Local  Government  decide.  A  ruby  mart  is  to 
be  re-establised  at  Mandalay,  and  all  precious  stones  are 
to  be  carefully  registered.  Special  provisions  are  made  to 
prevent  smuggling  or  illicit  sales,  power  of  search  being 
given  to  Government  officials. 


Colombo  Breakwater. — Our  Correspondent  writes  :-*• 
I  noticed  your  paragraph  which  states  that  the 
Colombo  Harbour  had  been  materially  ruptured  and  in- 
jured by  the  violence  of  the  south-west  monsoon.  I 
cannot  find  arty  subsidence  beyond  that  to  be  expected 
during  the  course  of  settlement  common  to  i»ll  marine 
works  of  the  kind  founded  on  pier-re  perdue,  amd  tbfc 
cracks  observed  occur  in  the  concrete  capping  of  the 
breakwater  and  not  in  the  body  of  the  work.  Snch 
cracks  were  anticipated,  and  wood  slips  were  inserted 
in  the  concrete  to  give  it  some  regularity.  As  to  "  the 
upper  blocks  in  one  portion  having  been  twn  away  to 
get  at  defective  and  honey-combed  work  below,"  I  fear 
this  must  have  been  founded  on  the  discovery  of  a  single 
block  having  a  flaw,  and  that  block  being  removed  and 
replaced  by  a  sound  one.  Repeated  levels  taken  indicate 
scarcely  any  appreciable  settlement  throughout  the  whole 
work,  and  none  has  occurred  from  the  violence  of  the 
south-west  monsoon.  The  whole  work  is  as  perfect 
and  safe  as  could  be  desired. 

Indian   Midland  Railway.— The    bridge    over  the 
Jumna  at  Kalpi  has  been  now  completed.     This  bridge  is     M 
a  very  handsome  structure,  consisting  of  10  spans  of  250      " 
feet  on  steel,  erected  on  piers  60   feet  from  the  waterway. 
Each  girder  weighs  317   tons.     They   have  been  erected 
by  Mr.   Bayly,  a   well-known   contractor  on  the  Bombay 
side  and  celebrated  for  his  works  on  the  Nerbudda  Bridge. 
He  commenced  work   in  October  1886.     To  an  amateur's 
eye  the  structure  appears  too  light,  and  it  is  difficult  to 
see  why  a  separate  roadway  could  not  have   been  made 
in  connection  with  it.     When  the   approaches  are  made, 
carts  Avill  have   to  cross   on  the  rails,  which   is  obviously 
objectionable.     Thirty  miles  of  rail  are  already  laid  from 
Bhopal  and   four  from    Manickpur,  while    Messrs.  Glover 
&  Co.  are  making  rapid  progress   on  the  Jhansi-Gwalior 
section,   all  the   earthwork   being  practically  completed. 
Next  November  Mr.  Bayly  will    commence   erecting  the 
girders  (thirteen  of  150  feet)  over  the  Betwa  river  on  the 
Jhansi-Manickpur  section,  and  over  the  same  river  (nine 
of  150  feet)  on  the  Jhansi-Bhopal  section. 

The  New  Market  at  Baroda.— The  Chimnabai  market 
(so-called  in  memory  of  the  late  Ranee)  is  a  spacious  build- 
ing measuring  300  feet  by  240  enclosing  an  area  of  72,000 
square  feet.  The  central  portion  of  this  area,  covered  by 
substantial  iron  roofing  supported  by  iron  columns,  will  be 
devoted  to  open  stalls  for  the  sale  of  fruit,  vegetables,  &c. 
These  sheds  will  be  flanked  at  either  end  by  two  storeys  of 
shops  opening  inwards,  in  all  numbering  52.  The  upper 
storey  being  reached  by  three  stone  staircases  in  each  block. 
The  exterior  of  the  shops  at  either  end  form  the  archi- 
tectural external  features,  one  elevation  of  which  we 
published  in  our  issue  of  the  28th  May.  Since  the 
design  was  prepared,  His  Highness  the  Maharajah  has, 
with  chaaracteristic  liberality,  allowed  an  additional  sura 
of  money  for  adornments.  Gujarati  towers  surmount 
the  staircases  and  lead  to  the  upper  terraces.  These 
towers  are  72  feet  high  and  the  general  elevation  of 
the  facade  is  40  feet.  The  cost  will  be  3J  lakhs  of  rupees. 
The  foundation-stone  was  laid  by  the  Resident,  Colonel 
J.  C.  Bakerley,  in  the  presence  of  H.  H.  the  Maharajah, 
on  Saturday,  the  28th  of  May. 

Art  Decorating.— It  will  doubtless  be  news  to  our 
readers  to  learn  that  art  decorating  in  its  highest  form  can 
be  carried  out  in  Calcutta  and  that  sufficient  encourage- 
ment has  been  met  with  during  the  past  two  years  to  find 
employment  for  two  trained  artists  from  home.    The  City 
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•f  PAlaoes  h«6    hitherto  been   cout«at   with   whitewash, 
«ii(l  where  adornment  has  been  attempted  it  has    been    of 
the  cnideet  description.     Messrs.   Walsh,  Lovett  4t    Co., 
however,  with  commendable  entt.'rprise  brought   out    two 
triiued  men  fi?om  London  and  after  nearly  two  years'  work 
they  have  got  together  a  staff  capable    of  turning  out 
decorative  work  equal  to  anything  in   Europe.     We  have 
«^u  a  room  in  their  offices  which  has  been  decorated  as  a 
.apedm^  of  what   they   can  do,  and  we  must  pronounce 
•the  work  as  simply  perfect.     We  understand   that    a  spe- 
cimen piece  of   decorating   which   was   executed  in   Go- 
yeiniment  House  received  the  entire  approval  of  the  Vice- 
-loy  and  Lady  Dufferin,  and  Messrs.  Walsh,  Lovett  &    Co. 
«pe  now  engaged  on   the  decoration  of  the  South  Ball 
.Beoin.    The  tinii   have  also   in   hand    the  docoi-ation  of 
B^Tedere  as  well  as  minor  work  elsewhere.     From   what 
.we  have  seen  of  the  style  of  this  work,   we  can  prophesy 
it  5  general   adoption  in  all  buildings  of  any  pretentions, 
♦.lii'thiT  piiblio  or  private. 

Chak  Nizam  Briixje  ovkk  the  Rivek  Jhelum. — This 
5'  6'  gauge  railway  bridge  is  across  the  river  Jhelum  at 
ChAk  Nizam  on  the  Sind-Sagar  Railway.  It  has  been 
cfimpleted  within  but  little  more  than  two  years  of  the 
date  of  commencement  of  operations,  in  the  face  of  many 
diffict^lties  which  have  had  to  be  encountered  during  its 
ooustruction.  Some  particulars  of  the  structure  have 
already  appeared  in  this  Journal.  The  Governor- General 
in  Council  records  his  entire  satisfaction  at  the  skilful  and 
expeditious  manner  in  which  this  important  Engineer- 
ing work  has  been  brought  to  a  successful  completion, 
and  offers  his  special  thanks  to  Messrs.  F.  L.  O'Callaghan, 
Y.  R.  Upcott,  and  J.  Ramsay,  who  have  successively  held 
the  post  of  the  Engineer-in -Chief  of  the  Sind-Sagar  State 
Railway,  for  the  ability  and  energy  displayed  by  them  in 
*"  11  with  the  erection  of  the  bridge.  His  Excel- 
.  desires  to  cordially  acknowledge  the  services 
of  the  other  officers  who  have  from  time  to  time  been 
engaged  on  the  work,  viz.,  Messrs.  T.  R.  Wynne,  Execu- 
tive Engineer,  3rd  grade ;  J.  Tait,  Executive  Engineer, 
3rd  grade ;  J.  R  N.  Boydell,  Executive  Engineer,  3rd 
grade  ;  W.  H.  Cole,  Executive  Engineer,  4th  grade,  sub. 
pro  tem. ;  W.  Nathan,  Assistant  Engineer,  2nd  grade,  as 
well  a«  the  subordinate  staff. 

The  Darjillvg  Railway.— This  remarkable  little 
line  of  2ft.  gauge  climbs  the  lower  slopes  of  the  Hima- 
layas and  TOnnects  the  great  plain  of  Bengal  with  the 
mountain  sanitarium,  Darjiling.  The  line  rises  6,919ft. 
•'■'  ■'  an  average  rise  of  nearly  172ft.  per  mile. 
e  16i  miles  are  on  a  continuous  average 
grade  of  182ft.  per  mile.  As  originally  laid  out,  12 
null-  of  the  road  (much  of  which  followed  a  highway) 
v.!--  laid  out  with  grades  of  264ft.  per  mile  and  curves 
of  43ft  radius,  but  the  worst  gradient  is  now  lS8ft. 
T  '     and  with  four  exceptions,  the  worst   curves    are 

raflius.  The  cost  of  the  whole  line,  .51  miles 
•  has  been  Re.  28,00,000.  As  this  includes  rolling 
^.,  the  figure  is  very  moderate.  The  locomotives  have 
;  '  ,.x  14in.  cylinders  and  weigh  24,G001bs.  in  working 
order,  with  tank  containing  390  gallons  of  water.  It  is 
propr^ed  to  use  twin  engines,  coupled  back  to  back.  The 
>r.-ight  cars  weigh  2,000lb8.  and  carry  .S.OOOlbs.  The 
pawenger  cars  vary  in  weight  from  9001bs.  to  2,4001bs., 
th.  diameter  of  the  wheels  being  18in.  The  line  has 
W.r  loops  or  spirals  and  five  reverses  or  switchbacks. 
The  maximum  super-elevation   of  the   outer  rail   is  2Jin! 


The  traffic  for  over  five  years  was  worked  round  a  curve 
of  42'6ft.  radius,  extending  over  more  than  a  half  circle, 
on  a  gradient  of  165ft.  per  mile.  Such  a  combination 
of  narrow  gauge,  steep  gradients,  sharp  curves,  and  small 
cars  is  probably  unique,  and  does  Credit  to  those  connect- 
ed with  the  enterprise. 

The  Naihati  State  Railway. — Something  ought  to 
be  done  about  the  Naihati  Railway.  The  permanent 
way  is  in  such  bad  order,  that  the  Consulting  Engineers 
Branch  are  supposed  to  have  had  many  qualms  of  con- 
science in  allowing  a  maximum  speed  of  ten  miles  an 
hour.  If  things  go  on  as  they  are  at  present,  the  line 
will  have  to  be  converted  into  a  horse  or  bullock  tram- 
way. Either  event  would  not  damage  the  present  speed 
to  any  serious  extent.  We  hear  that  70  per  cent,  of 
the  sleepers  are  rotten,  and  that  in  other  respects 
the  road  is  in  a  most  disgraceful  state.  Meanwhile, 
the  powers  that  be  are  discussing  whether  the  line 
should  be  carried  on  as  a  four  feet  gauge  line  or  not. 
Why  this  particular  gauge  was  selected  we  are  unable 
to  say,  but  most  people  are  aware  of  the  fact,  that  the 
Brussels  Railway  Conference  definitely  decided  that  the 
suitable  gauge  for  a  feeder  line  of  secondary  importance 
was  the  metre  gauge.  If  the  authorities  consider  the 
Naihati  line  important  enough,  by  all  means  keep  it  up 
on  the  5'  6"  gauge ;  if  they  consider  it  to  be  a  secondary 
feeder  line  (and  here  most  people  will  agree  with  them), 
let  them  reduce  it  to  one  metre  in  width.  But  to  introduce 
another  gauge  which  is  neither  flesh,  fowl,  nor  good  red 
herring,  is  simply  absurd.  The  line  has  now  got  into 
such  a  state,  that  the  reconstruction  or  closure  of 
it  are  the  only  possible  policies,  and  we  trust  (if  recon- 
struction be  decided  upon)  that  the  authorities  will  reduce 
the  line  to  the  metre  gauge.  This  would  be  both  the  best 
and  the  cheapest  thing  to  do. 

The  Chief  Engineekship  of  Bengal.— Some  time 
ago  we  referred  in  our  columns  to  the  probable  retirement 
of  Colonel  C.  M.  Browne,  Chief  Engineer  of  Bengal,  on 
promotion  to  the  rank  of  Major- General.  Colonel  Browne 
has  since  been  promoted  temporarily  to  the  1st  grade  of 
Chief  Engineers,  but  is  not  thereby  entitled  to  remain  in 
his  present  post.  To  be  so  entitled,  he  will  have  to  be 
gazetted  either  substantive  pro  tempore,  special,  or  per- 
manent Ist  class  Chief  Engineer,  before  he  gets  his  step 
as  Major-General.  If  this  does  not  take  place,  he  will 
have  to  retire  from  the  Public  Works  Department  under 
the  existing  rules,  and  then  the  interesting  question 
arises — Who  is  to  succeed  him  ?  Until  the  recent 
appointments  in  the  Government  of  India  were  made 
public,  we  always  believed  that  Mr.  Horace  Bell  had 
the  best  chance,  but  under  present  circumstances  it 
is  quite  possible  that  Colonel  Luard  would  accept  the 
Chief  Engineership,  if  it  were  again  offered  to  him.  We 
.say  "  again  offered "  because  we  understand  that  the 
appointment  was  offered  to  Colonel  Luard  but  declined, 
probably  because  he  hoped  to  obtain  the  post  of  Director- 
General  of  Railways.  Colonel  Conway  Gordon's  appoint- 
ment, however,  will  have  some  influence  on  the  decision 
which  Colonel  Luard  may  come  to  in  the  matter,  and  we 
have  reason  to  believe  that  the  Bengal  Engineers  would 
be  glad  to  have  him  at  the  head  of  their  Department  if 
Colonel  Browne  is  obliged  to  retire.  Mr.  Horace 
Bell  is  much  junior  to  Colonel  Luard,  otherwise 
he  would  have  had  a  good  chance  of  the  appoint- 
ment. 
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LlECTENAN-T  .T.  R.  L.  Macdonald,  r.b.,  will  have  char<re  of  tlie 
detach  men  t  of  Sappers  goiiisf  to  Luiidi  Kotal. 

The  proposal  to  take  a  railway  to  Chaman  over  the  Kwaja- 
Ararau  ran/e  has  first  to  i;o  home  for  sanction. 

Mr.  a.  Anderson-,  District  Engineer,  Lueknow,  has  been  trans- 
ferred to  Unao.  Mr.  Perks  replaces  Mr.  Anderson. 

Irlias  been  decided,  we  heir,  that  CliiiddercjluU  is  to  have  a 
Town  Hall,  wiiicli  will  probibly  be  erected  in  the  public   gardens. 

Lieutenant  Glan-villb,  r.e.,  has  been  granted  a  gratuity  of 
one  year's  British  pay  as  compensation  for  a  wound  received  in 
Upper  Burma. 

In  the  case  of  Agabeg  vs.  Chater,  the  decree  of  the  Judge  of 
Burdwan  in  favor  of  the  defendant  has  been  upheld  by  the  High 
Court,  and  the  appeal  dismissed  with  costs. 

The  duration  of  the  lease  of  the  ruby  mines  to  Messrs.  Streeter 
and  Company  has,  we  understand,  been  definitely  fixed  at  five 
years,  commencing  from  the  Ist  November  next. 

The  r;iilway  bridge  on  the  O.inges  at  Benares  connecting  the 
East  Indian  with  the  Ondh  .tnd  Uoliilklmnd  Riiilway  has  been 
opened  for  the  use  of  foot  passengers  from  the  loth  instant. 

Mr.  R.  R.  Baynb,  Persfuial  Assistant  to  the  Chief  Engineer, 
East  Indian  Railway,  proceeds  to  Europe  on  leave  for  eighteen 
months.  Mr.  Bayne's  junior  in  the  office  acts  for  him  during  his 
absence. 

The  Bombay  Municipal  expenditure  is  shewing  a  very  decided 
upward  tendencv.  In  188.3-84  the  actual  expenditure  was 
Rs.  37,15,812;  in  1884-85,  Rs.  38,81,020,  and  in  1885-86, 
Ri  40,66,940. 

We  learn  that  Mr.  Cluirles  Baldray,  of  the  Tank  Maintenance 
Dejiartment,  succeeds  the  late  Mr.  J.  Hennessey,  as  Superin- 
tendent of  the  Technical  Branch  of  the  Public  Works  Depart- 
raejit,  Madnrs. 

The  cost  of  converting  the  Rajputana  Railway  into  a  broad 
gauge  is  found  to  be  more  than  a  new  line  cut  direct  across  from 
■Guzerat  to  the  Punjab  would  b?.  It  is,  therefore,  possible  that  the 
new  line  will  be  made. 

We  hear  that  a  few  more  Overseers,  with  promotion  of  a  step 
higher  fur  this  special  service,  have  been  <ieputed  to  U|)per 
Burma  to  carry  on  surveying  operations  for  the  purpose  of  con- 
structing roads  there. 

Before  embarking  for  the  Gulf,  Colonel  Smith  paid  a  flying 
visit  to  Simla,  where  it  is  understood  the  question  of  reorganizing 
the  Indo-European  Telegraph  Department  was  discussed,  and 
some  considerable  changes  ilecided  upon. 

Mr.  Bkebt,  an  up[)er  Engineering  suljordinate  of  the  Tank 
Division,  has  been  selected  to  succeed  Mr.  C  Baldray  as  Manager 
of  the  Head  Office  at  Madras  of  the  Tank  Maintenance  Scheme 
Branch  of  the  Public  Woiks  De|iartment. 

Mr.  H.  R.  p.  Carter  left  Madras  for  Europe,  having  obtained 
three  montlis'  privilege  leave.  Mr.  H.  C.  West,  the  Acting 
Deputy  chief  Engineer,  will  act  for  Mr.  Carter  during  his  absence, 
and  Mr.  Wilkinson  will  take  the  place  of  Mr.  West. 

On  the  recommendation  of  the  Locomotive  Superintendent, 
Madras  Rail wa}-,  gratuities  equivalent  to  si.x  months'  wages  have 
been  awarded  to  two  Railway  employes  who  have  been  in  the 
service  of  the  Company  for  upwards  of  twenty-live  years. 

Dr.  Schliuh,  Inspector-General  of  Indian  Forests,  does  not 
return  to  India,  so  Mr.  Ribbeutrop  will  be  shortly  confirmed  in 
that  appointment.  After  confirmation  Mr.  Ribbeutrop  takes 
three  months'  leave  to  England  in  August,  Major  Bayley 
officiating. 

The  shears  will  shortly  be  applied  to  the  Oudh  and  Rohikhand 
Railway  Locomotive  and  Carriage  Department.  A  correspondent 
states  that  this  contemplated  step  will  throw  out  of  employ  no 
less  tlxan,  it  is  believed,  1,000  labourers.  This  is  certainly  very 
unfortunate. 

The  Queen's  statue,  which  is  a  Jubilee  otferiug  to  Madras,  is 
about  SIX  feet  liigii  and  weighs  a  little  over  two  tons.  It  is  a 
copy  of  the  statue  at  Windsor  and  was  executed  in  London,  under 
the  superintendence  of  the  sculptor,  Mr.  J.  E.  Boehm,  at  a  cost  of 
£  1,700  sterling. 

Is  order  to  bring  the  .Sind-Sagar  Railway  into  direct  convmuni- 
cation  wi'.h  the  main  line  of  the  North  Western  system,  it  is 
contem|dated  to  bridge  the  river  at  Multan.  This  would 
materially  increase  the  strategic  value  of  the  frontier  railways, 
east  of  the  Indus. 

Owing  to  the  difficulty  ext)erienced  at  present  in  securing  a 
suitable  officer  as  head  of  the  Tank  Maintenance  Scheme  Branch 
of  the  P.     SV.     D.,  Madras,  it   has   been   decided  that,    till    the 


appointment  of  an  incumbent,  Mr.  Hayes,  Executive   Engineer, 
shall  be  in  charge  of  the  head  office. 

Captain  Hext,  r.n..  Director  of  Marine,  will  shortly  arrive 
in  Calcutta  to  enquire  into  certain  matters  in  dispute  between  the 
Kidderpore  Dockyard  authorities  and  the  Port  Trust,  relative  to 
the  buildings  to  be  erected  by  the  Port  Trust  in  place  of  those 
given  up  by  the  Dockyard  for  the  requirements  of  the  docks. 

Government  has  been  even  more  prompt  in  the  matter 
of  the  Chak  Nizam  than  of  the  Eerozepore  Bridge,  in  its  thanks 
to  the  officers  engaged  in  its  construction.  This  will  doubtless 
give  General  Browne's  friends  another  opportunity  of  asking 
when  he  is  going  to  get /jt»  thanks  for  the  Pishin  Railway.  Not 
just  yet,  we  fear. 

On  a  subsequent  representation,  a  further  grant  of  five  lakhs  is 
to  be  made  to  Provincial  Funds,  on  account  of  irrigation  works, 
in  the  current  year's  Budget  of  the  Madras  Presidency.  The 
major  part  of  this  sum  will  be  utilised  by  the  Tauk  Maintenance 
Scheme  Branch  of  the  Public  Works  Department,  whose  opera- 
tions are  to  be  extended,  modified  and  systematised. 

The  millin"  machinery  at  Rangoon,  Tounghoo,  and  Thayetmyo, 
and  of  any  other  mills  that  may  be  erected  in  Upper  Burma,  will 
be  periodically  inspected  by  an  engineer  of  approved  ability,  who 
has  obtained  a  first  class-certificate  under  section  4  of  the  Burma 
Steam  Boilers'  and  Prime  Movers'  Act,  1882,  or  by  any  competent 
person  with  the  concurrence  of  the  Inspector-General  of    Ordnance. 

As  the  Tirupetty  (Ranigunta)  to  Nellore  section  of  the  Cud- 
dapah-Nellore  State  Railway  has  been  completed,  it  is  to  be  in- 
spected next  week  by  an  officer  of  the  Consulting  Engineer's  De- 
partment, in  view  to  its  being  passed  for  public  traffic,  if  the  re- 
quirements laid  down  by  the  Government  of  India  have  been 
complied  with.  The  line  will  probably  be  worked  by  the  South 
Indian  Railway. 

The  Nizam's  G.  S.  Rjiilway  have  made  great  progress  in  the 
construction  the  other  side  of  Warrnngal  ;  the  line  has  reached 
Yellendilapad,  which  being  interpreted  means  Singareni,  the 
future  Newcastle  of  India  {>•)  from  which  place  a  lot  of  coal  has 
just  arrived  to  be  tried  on  this  Railway  by  the  Loco.  Department, 
and  if  aijproved  of,  it  will  probably  come  into  general  use,  super- 
seding wood  as  fuel. 

Colonel  C.  J.  Smith,  r.e.,  the  Consulting  Engineer  for 
Railways,  will  confer  with  the  Agent  and  with  the  Chi^f 
Engineer  of  the  S.  I.  R.  in  regard  to  the  distribution  of  the 
additioiud  staff  recently  sanctioned  for  the  .service  of  the  South 
Indian  Railway  Company.  The  alteration  of  the  permanent  wa,y 
by  replacing  the  present  401b.  rails  by  501b.  rails  will  also  be 
taken  into  consideration. 

Mr.  .1.  H.  E.  Hart  having  been  granted  privilege  leave,  Mr. 
.1.  E.  Whiting,  m.a.,  M.  Inst.  c.E.,  will  act  as  Chief  Engineer 
for  Irrigation  and  Superintending  Engineer,  C.  D.  Mr.  A.  Hill 
will  act  as  Executive  Engineer,  Nira  Canal.  The  duties  of  .Joint 
Secretary  to  Government,  Public  Works  Department,  Irrigation, 
will  be  performeil  by  the  Secretary  to  Government,  Public  Works 
Department,  during  Mr.  Hart's  absence. 

The  Government  of  India  have  sanctioned  at  Government  cost 
a  topographical  survey  of  the  Native  States  of  Travancore, 
Pndukota,  and  Cochin,  and  the  survey  party  that  has  been  employ- 
ed in  the  Madura  district  has  been  told  off  for  this  work.  The  exist- 
ing survey  was  made  nearly  70  years  ago  and  is  very  imperfect, 
some  of  the  mountainous  tracts  of  Travancore  and  Cochin  being 
still  absolutely  Vjlank,  so  that  there  will  be  much  original  work  to 
to  be  done. 

There  seems  a  very  distinct  consensus  of  opinion  among  the 
authorities  of  the  Survey  Departments  that  natives  are  unfitted 
for  the  higher  executive  appointments.  Colonel  Haig,  Major 
Sandeman,  Colonel  CWdiiigion,  and  Mr.  Pemberton  all  gave 
evidence  to  this  effect  before  the  Public  Services  Commission  at 
Simla,  on  Friday.  At  the  same  time  they  were  all  agreed  that 
natives  do  excellent  work  in  the  subordinate  posts  of  the  Survey 
Department. 

A  DEPUTATION  from  the  Karachi  Chamber  of  Commerce  waited 
on  the  Oommissioner  in  Sind  on  the  subject  of  the  Hyilerabad- 
Pachpadra  Railway  in  the  early  portion  of  last  week,  and  were 
received  with  favorable  and  marked  attention.  The  deputation 
was  assured  that  their  object  had  the  sympathy  and  good  wishes 
of  the  Commissioner,  who  will  forward  the  Chamber's  memorial 
with  his  reoommendstions,  through  the  Bombay  Goveinment,  to 
the  Government  of  India. 

Considerable  interest  is  felt  at  home  a^  to  what  the  Govern- 
ment will  do  with  the  Oudh  and  Rohilkhand  .system  of  railways 
which  tlicy  have  given  notice  of  their  intention  to  purchase.  Opi- 
llinn  on  this  side  is  ilivided  as  to  whether  the  administration  should 
be  recognised  and  a  smaller  guarantee  than  five  per  cent,  allowed, 
or  ^whether  the  Oudh  system  shall  become  absorbed  into  that  of 
the  East  In<lian  Railway.  The  final  decision  will,  however, 
largely  depend  upon  the  recommendations  that  reach  this  side 
from  Calcutta. 
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Tetters  to  the  Oitov. 

■iiftiiffiy  undirffv^ 


'  ■««  not  M'Ul 
mmde/iti.] 


Enoinbkhiv"  of 
ni  mjlitaiv 


"  B.  E.8  AND  C.  Ea 

Sib.— With  reference  to  the  paragraph  in  Indian  Enoi 

jgy,  ||,v   -     — : .,/.,..  ,.r  ordering  H.E.'s  to  perfori 

4>ttM.  i  '">■  '^"'""1  th»t  ill  M«y  \ooo,  wufii 

Cblwel  L - -    t'>  s^o  '"""^  sudileiilv,  Major^JrHCey, 

».«.  iTM  athalio  take  his"  place  "as  Enijiiieer-iii-Ciiief  of  the  Bolaii 
R,;i««v.  A  i.iu.!v  military  work,  which  was  beinjf  paid  for  by  the 
M,  lit.     He  ref iiseii  to  go  ! 

1  .,,  was  eventually  orde,-ed  to  go  was  one  whose 

coTeoaat  «l«u  nvl  oblige  him  to  serve   out  of  Bengal,   yet  he  was 

\  ^l»jor  Gracey's  refusal  gave  rise  to  some  severe  com- 

Bi,;  ,1  at  the  time,  it  did  not  prevent  his  promotion  a  few 

■toiitbii  later  to  Superintending  Engineer. 


Veritas. 


FROUDE-S  CURVE  OF  ADJTSTMENT. 
Sir,— There    i»  nothing  wrong  in  Froude'a  method, 


but   the 
enrol*  are  iiii»^ne<l  hy  "  F.  E.  R.  , 

The  two  cir  ■  t  have  a  common   tangent   at   the    points 

whore  fhev  ti  irve  of  adjustment — as  drawn  by  him. 

T'  "       K  .Alia    r.    in   his   figure   should    have   been   placed 

for  i  the  circles  towards   D  and  D— so   that   the   curve 

of  ».iju:«tnieni  falls  entirely  between  the  tangents. 

With  regard  to  the  second   difficulty,  only  half  the   curve  of 

a 
adjustment  shoold  be    set  out    around  each    circle.    Then  x=  ^ 

in  the  limit,  and  y  =  -  as  directed  by  Raiikine. 

Fn  the  caae  of  curve  leavin"  straight,  lialf  the  curve  of  adjust- 
ment should,  of  course,  be  laid  back  along  the  straight. 

J.  C.  M. 


car 

Oi 

«' 

t). 


DEHRA  DUN  RAILWAY. 

ijjR, — I  wiah  to  call  .-itteiition  to  the  shabby  way  in  which  the  local 
Association  is  being  treated  by  the  Lot.il  Government.  We  are 
not  DOW  asking,  knowing  it  is  useles.>'.  for  any  guarantee  from 
Government,  but  merely  tor  the  Innd,  ami  right  lo  charge  higher 
rates  and  fares  than  nsual  (though  much  below  the  preneiit  cost  of 
'  -■  mad),  and  if  only  we  can  get  the  Government  stamp 
rites  of  cost  and  pr<>iit,  Wf  tpeau  to  try  to  raise  the 
•  '"If,  and  an  it  promises  d-  pay  at  least  7  per  cent , 
be  aVile  to  do  it.  Hut  we  must  lirst  have  the 
]■  on  the  estimaten, anil  we  have  been  Kghtiug  for 
r  '.88.")  The  promotii'ii  of  the  line  has  been 
l{.  ••  eeid  of   1S79,  and  it  was   entered  by   Govern- 

ment, in  ociiediile  B,  as  a  paying  railway,  to  be   constructed  by 
private  enterpiise. 

<Jura  is  about  the  only  attempt  that  has  ever  been  made  in  India 
to  get  up  a  railway  without  a  guarantee  of  some  sort,  and  as,  it 
■urn  wf III,  it  would  lead  to  many  more  such  enterprises,  it  ought  to 
meet  with  every  encouragement  from  Governuirnt,  instead  of  the 
hindntncea  we  e>;  The   Ix>cal  Government  has  had  our 

plans,  estimates  .<  -.ince  October  ISBo,  and  yet  they  won't 

}( •         ^  ''     -  ■  1  i>_v  ilieir  own  man,  Mr.  Hunt.    And  they 

»  ••  survey  without  pressure  from  the  Govern- 

iL<..>>     -:    • •>.     .M.ifvioorie    is  not  a  seat   of  Government,    and 

therefore.  Government   do  not  trouble   themselves   to  encourage  a 
railway  ''■  if    il'iugh  the  traflic  h  nirinv  times  that  up  toNaini  Tal. 

C.  W.  H. 


The  East  Indian  Railway  are  at  present  about  to  extend  their 
line  across  the  Barakar ;  thus,  it  tlie  Beiigal-Nagpur  has  its 
juuotioi)  at  (Jovindpur,  it  could  with  ease  utilise  the  G.  T.  Road 
to  meet  the  E.  I.  R.  at  any  poiut  where  the  E.  I.  R.  make  their 
new  terminus,  or  they  might  induce  the  E.  [  R.  to  carry  on  their 
line  to  Govindpur.'  In  either  case  the  Bengal-Nagpur  at 
Govindpur  will  be  right  in  the  line  of  pilgrim  traffic  from 
Parisnath  to  Puri  and  create  a  great  business  centre.  Working 
telescopically,  the  Bengal-Nagput  could  utilise  its  own  coal  a.s  the 
work  of  oimstruction  goes  on.  One  or  two  large  quarrie.s  would 
supply  enouf'h  coal  to  keep  the  Company  going  at  starting,  and  by 
that  alone  they  would  save  about  Rs.  3  per  loO  maunds  on  all  the 
coal  thev  need. 

If  you  will  look  at  the  Geological  Map  and  strike  the  Damuda 
about  due  south  from  Giridhi,  you  will  see  the  advantages  I 
point  to. 

The  Chamber  of  Commerce,  unless  it  wishes  to  favor  the  exist- 
ing Coal  Companies,  ought  to  recommend  troviudpur  as  the  junc- 
tion of  the  lines. 

A. 


GARSON'S  PATENT  SUSPENSION  BRIDGE. 

Sir, — I  did  not  reply  to  Messrs.  A.  and  J.  Main's  letter  in  j'our 
i.ssue  of  23rd  April,  because  there  was  really  nothing  to  say — -the 
two  first  points  were  e.Kplained,  and  as  regards  the  third,  I  had 
already  pointed  out  that  the  shearing  strain  is  not  the  critical 
point  with  pin  joints,  and  there  was  no  need  to  waste  your  space 
by  repeating  my  objections. 

I  must,  however,  reply  to  their  letter  in  yours  of  4th  .Tune,  be- 
cause they  say  "  he  ventures  to  criticise  the  method  of  packing 
the  bars  on  to  the  pin,  without  having  seen  any  detail  draw- 
ings, and  shews  a  diagram  which  is  absolutely  misleading,  assum- 
ing also  in  a  free  and  easy  sort  of  way  that  such  packing  would 
probably  be  as  good  as  any  other." 

Now  this  is  hardly  fair  ;  I  said  the  drawing  published  did 
not  shew  the  packing,  and  not  being  able  to  see  any  way  of  pack- 
ing so  as  to  obtain  an  equal  strain  on  the  last  link.s,  proceeded  to 
point  out  this  fact  as  something  to  be  noted  in  designing  pin 
joints,  using  what  appeared  to  me  the  best  arrangement,  but  I 
am  quite  open  to  correction  on  this  point,  as  a  better  arrangement 
may  be  possible. 

That  put  forward  with  such  confidence  by  Messrs.  Main,  in 
the  letter  under  reply,  is,  however,  worse  in  every  respect,  as  the 
following  detail  will  shew. 

i  I 


THK  I;K.N0ALNA(;PUR  RAILWAY  JUNCTION. 
Sia, — 111  your  paper  you  nay  that  Asansol  is  likely  to  be   chosen 
a*  the  point  of   juiictioo  betweeu  the  E,    I.    R.  and  the  Bengal- 
Kacpor  Rnilw-iTs. 

"j!  '  t/i  this  Hubject   will  you   kindly   permit  me    to 

P^in'  "V    liaving   the   junction  at  Asansol  the    Bengal- 

^>'  1  not  a  very  expensive    bridge   over   the 

J  ■  and  dear — tind  laud  expensive,  and  it 

•Kt  .  ■-ji.-i,  ..III    I,.,   n.-w   biiRiness  centre   till  probably   it  reaches 
Punilia. 

"■•    •'-  '•''■—   ' I.  if    the  jnnction    is  made  at  Govindpur,  on 

'  >d  to  Benares,  the  crossing  of  the    Damuda 

■'  moderate  sized  bridge,  or  may  be,  the  cross- 

-  I    by    tunnelling  under  the  bed  of  the  river, 

1  ver  narrowH,  and  there  are  rocks. 

go  across  a  new  coal  field,  utilising  the   old 

I    the  Damuda,  and   catch    up  the    Asansol 

at    Itaghnnathpur.     The  country   in  there 

[ilentiful,   and  the   railway  could   have   its 

:  :,'  the  Raniganj  field  and  its  propietors  with- 

l.le   and   growl,    in  the  matter  of  preference 

tijio  or  that  Company.     Over  and  aliove   this   land 


linJi  F 


Z-30 


-C 


St7i;u^JE^^ 


^ 


ss 


liTiJcl) 


'235 


Tie^TtE  I  ^ 


liiik  F\ 


^. 


^•*5 
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to   that  diagram. 
There  is 


The  letters  iu  the  above  diagram  refer  to  the  original  bridge 
diagram. 

The  total  strain  in  links,  F,  F'  is,   according 
575  tons. 

Of  this,  3-5  comes  from  link  D,  and  2-25  from  tie  D  E. 
no  strain  from  strut  E  F  in  the  plane  of  links  F. 

We  have  then,  the  loads  shewn  in  diagram. 

Of  that  on  link  D,  half  is  obviously  carried  by  F,  and  half  by 
F'  =  1'75  tons  on  each. 

Of  that  on  tie  D  E,  \%  is  equally  obviously  carri-ed  by  F',  and 
/„  bv  F,  being  170 and  055  tons  respectively,  or  a  total  on  the 
barsF,  F  of  3-45  and  230  tons— whereas  the  packing  I  proposed 
gave  a  distribution  of  326  and  249  tons. 

Therefore  I,  as  a  practical  man,  prefer  my  own  arrangement, 
unless  there   is   an   error  sortewhere  which  has  not  been  pointed 

out. 

But  with  this  arrangement  also,  the  bending  moment  on  pin   is 

far  wor.se,  wliich  is  not  surprising,  as  Messrs.  Main  only  take  shear 

into  consideration. 

The  bending  moment  from  link  D  alone  is  — j =  1'64  inch- 
tons,  which  with  O'l  from  load  on  D  E  makes  a  total  of  174  inch- 
tons,  dividing  which  by  01398,  the  modulus  of  resistance  of  a  \\ 
pin,  we  get  12-4  tons  per  square  inch  on  pin  as  against  10  by  my 
arrageraent. 

As  we  have  now  the  detail  of  packing  adopted  by  the  makers, 
the  case  lies  in  a  nut-shell  :  there  is  either  an  error  in  my  calcula- 
tions which  can  easily  be  shewn,  or  they  subject  the  pins  of  their 
bridges  to  a  stress  of  12-4  tons  per  square  inch  as  a  proper  working 
load,  together  with  a  bearing  stress  of  818  tons  per  square  inch. 

It  is  clear,  however,  without  entering  into  detailed  calculations 
that  they  have  never  considered  the  subject  of  a  pin  being  under 
a  bending  strain,  for  they  place  the  heaviest  load  in  the  middle 
of  span  and  say  "  there  will  then  be  no  disadvantageous  bending 
stress  on  the  pin,"  whereas  it  can  be  seen  at  a  glance  that  this  is  ab- 
solutely the  worst  arrange.uent  possible,  so  far  as  the  pin  is  con- 
cerne<l. 

F  E.  R. 


June  18,  '87.] 
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Report  on    thb    Methods    of    Working   the  Thick  Coal    of 
Staffordshire,— To  Sir  A.  M.  Rendel,  k.c.i.b.,  Consoltino 
Engineer,  East  Indian  Railway  Company,— fiy  Walter  Saim, 
D.Sc.,   F.G.S.,    Associate,   Royal  School  of  Mines ;  Manager, 
East  Indian   Railway   Collieries.      London  :     Hutchin^s,   38 
Hnttou  Street,  Wbitefriars,  E.C.     1887. 
We  have   been   favored  with   a  copy  of  this  Report,  which  con- 
tains little  that  is  new  and  less   that  is  original  on    the  subject   of 
which   it  treats.     The  matter  is  exhaustively  discussed  by  Andrd 
and  other  authorities  on  Coal  and  Coal-mining. 

Considering  Dr.  Saise's  opportunities,  the  Report  must   be  con- 
sidered, by  those  qualified  to  judge,  as  disappointing. 


Journal  of  the  Royal  Statistical  Society.   March,  1887. 

Part  1  of  Vol.  L  of  this  well-known  "  Quarterly"  opens  ap- 
propriately with  a  copy  of  the  Charter  granted  the  Society  on 
the  3l8t  January  1887,  since  which  date  it  will  be  distinguished 
by  the  prefix  "  Royal.  " 

Mr.  Price's  Paper  on  Sliding  Scales  in  Wage  Arrangements  is 
an  attempt  to  shew  the  diversity  of  character  in  Economic 
and  Industrial  Reform  and  a  possible  means  of  the  possible  settle- 
ment of  strikes  and  kindred  disputes.  We  agree  with  the  writer 
that  there  is  no  uniform  method  which  can  be  applied  with  cer- 
tainty of  success  ill  all  industries  and  to  every  dispute,  and 
hold  that  Boards  of  Arbitration  and  Conciliation  are  factors 
favoring  Peace  in  such  difficulties  between  employers  and 
employed. 

Professor  Nicholson  of  Edinburgh  discusses  the  variations 
in  the  Monetary  Standard  as  a  purely  Statistical  pro- 
blem. The  inquiry  ia  in  the  main  on  the  theoretical  side  ; 
"causes"  and  " consequences "  being  left  for  subsequent  treat- 
ment. 

Among  the  Miscellanies  we  find  some  interesting  particulars 
regarding  the  Fires  in  Loudon  during  the  year  1886.  It  is 
instructive  to  learn  that  one-third  of  the  Fires  that  occur  in  the 
British  Metropolis  are  due  to  causes  "  unknown,"  while  one-fifth 
of  them  are  ascribed  to  lamps  and  one-tenth  to  gas  in  various 
ways. 

Asiatic  Society  of  Bengal. 
The  Proceedings   for    March   (1887)   contain   some  interesting 
remarks  by   Lieutenant-Colonel    Waterhouse  on  the   application 
of  the  principle  of   what   is   known   as  orthochromatic   photogra- 
phy.    By   this    process  the  photographs  are  taken  on  gelatine  dry 
plates  specially  prepared  so  as  to  be  more  sensitive  to  yellow  light 
than  the  ordinary  dry  plates,   and,  in   fact,  by   suitable    arrange- 
ments, plates  may  be   made  as  sensitive    to   yellow  as   ordinary 
plates  are  to  blue.     Such  plates  are  of  the  greatest  use  in  copying 
paintings  and  other  coloured  objects  with  a  truer  rendering  of   the 
light  and   shade   as  seen   by    the   eye   than    is  possible  by    the 
ordinary  plates.     Being  so  sensitive  to  yellow  light    photographs 
can  be  taken  with  them  by  petroleum  or  gas  light   and,   in   some 
instances,   with   very   great  advantage.     In  order  to  produce  this 
sensitiveness  to  yellow  the  photographic  film  of  bromide  of   silver 
is  stained    with   certain   dyes,    which  increase  the  sensitiveness  of 
the   film  for  the  less  refrangible   rays  of  the  spectrum.     Among 
them  chlorophyll,  cyanin  blue,  eosin  audits  derivatives,  especially 
those  with  a  bluish  tint,  such   as   erythrosin,   an  alkaline    salt   of 
tetraiodfluorescein.     Colonel  Waterhouse   says  that,  the  illumina- 
tions and   fireworks  on  the  occasion  of  the  Jubilee  seemed  to  ofier 
a  good  opportunity  of  testing  the  sensitiveness  of  these  orthochro- 
matic plates  to  the  yellow  light  given  off  by  the  myriads   of   little 
chiraghs  used   in  this  country  for  illuminating.     The  results  were 
on  the  whole  fair.     He  also  mentions  that  these  plates   have    been 
found    very     valuable    in    photomicrographical     researches     for 
photographing  stained   preparations,  and  will  be  useful  for  many 
other  purposes  where  a  better  representation  of  the  so-called  non- 
actinic  colours  is  required   than    can   be   obtained   on   ordinary 
plates. 

The  United  Service  Institution  of  India. 

The  .Journal  for  April  contains  an  article  on  "The  Formation  of 
a  Railway  Service  Corps  from  the  North-Western  Railway,"  by 
Lieutenant  A.  C.  Yate,  27th  Bo.  N.  I.  The  gist  of  the  writer's 
contention  is   embodied  in  the   following   excerpt :  — 

The  primary  object  of  the  Railway  Service  Corps  of  the  North- 
Western  Railway  is  the  working  of  the  line  in  all  its  branches,  and 


the  security  of  such  portions  of  the  line  as  run  through  tracts  of  coun- 
try that  are  inhabited  by  turbulent  tribes  *ho  are  as  yet  more  or  lesa 
unsettled  and  unreconciled  to  the  rule  of  the  Indian  Grovernment. 
Such  for  example  is  the  portion  of  the  line  from  SIbi  via  Harnai  and 
Kach  to  the  Pishin,  and  such  might  be  the  line  from  Rindli  viA 
the  Bolan  to  Quetta.  The  outbreak  among  the  Marri  and  Pathan 
tribes,  on  the  former  line  that  ensne<l  on  the  evacuation  by  our 
troops  ef  the  Harnai  route,  consequent  on  the  defeat  of  Maiwand 
in  July  1880,  is  an  instance  of  what  might  recur  at  any  time  in 
the  immediate  future.  Only  so  recently  as  last  year  a  scare  broke 
out  among  the  employes  on  the  Sind-Pishin  Line  now  under  con- 
struction, and  many  of  them  deserted  their  posts.  The  formation 
of  a  Railway  Service  Corps  from  trained  soldiers  of  the  reserves, 
both  British  and  native,  may  be  made  conducive  to  the  prevention 
of  the  recurrence  of  any  such  scares — scares  that  in  the  time  of 
war  and  external  danger  to  India  might  be  disastrous  if  not  fatal. 
In  the  event  of  any  attempt  on  the  part  of  Russia  to  invade  or 
even  threaten  India,  the  occurrence  of  a  panic  on  the  lines  of  rail- 
way that  would  feed  and  supply  our  army  of  defence  would  be 
most  inopportune.  But  while  the  primary  object  of  the  Railway 
Corps  would  be  the  satisfactory  working  of  the  line  and  its  defence 
from  internal  danger,  it  is  also  quite  possible  that  it  might  be 
called  upon  to  furnish  Railway  Artificer  Ccmf>anies  for  the  rapid 
construction  of  a  line  or  lines  of  railway  for  strategic  purposes, 
as,  for  instarice,  a  line  from  the  Pishin  or  the  Khwaja-AJnran 
range  to  Kandahar  and  Girishk,  or  from  some  point  on  the 
North-Western  Frontier  towards  Kabul,  or  across  the  Beluch 
desert  to  the  Helmand.  As  the  construction  and  management  of 
telegraph  lines  is  also  intimately  connected  with  that  of  railways, 
and  as  in  modern  warfare  telegraphic  communication  is  essential 
to  the  success  of  military  operations,  I  hold  that  a  certain  propor- 
tion of  the  staff  of  the  North-Western  Railway  Service  Corps 
should  be  trained  as  telegraphists  both  for  working  and  construc- 
tion. 

The  proposals  furnished  for  giving  effect  to  these  views  are 
of  a  very  elaborate  character,  teeming  with  details,  but  we  are 
disposed  to  think  that  their  application  would  be  beset  with 
such  difficulty  as  to  render  the  scheme  impracticable — except  in  a 
considerably  modified   form. 
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THE  MADRAS  HARBOUR 
Its  CSonctruction.  Destruction,  and  Reconstruction. 

XIV. 
{Concluded  fiom  page  364~) 

Mr.  Parkes'  final  report  is  a  long  one,  and  it  is  accom- 
uaaivd  by  several  pages  of  statements  of  past,  and 
ertima'es  of  future  expenditure,  and  by  a  plan  and  a  sheet 
•f  MolHMUi  whieh  we  give  as  Plate  VI.  Mr.  Parkes 
mH  A«t,  while  accepting  the  first  report  of  the  Home 
CoOMnittee  as  his  "  implied  instructions,"  the  proposals  he 
now  submitted  were  the  result  of  a  careful  reconsideration 
•f  the  existing  state  of  the  works,  based  ou  records  of  lat<'r 
date  than  the  Committee  had  before  them,  and  aided  by 
penonai  conference  with  Mr.  Thorowgood,  and  that  the 
HuiU  of  the  work  had  been  independently  designed. 
WWe  his  conclusions  differed  from  those  of  the  Commit- 
tM,  he  had  oarefiilly  investigated  the  grounds  of  differ- 
ence, and  where  bethought  there  was  reason  for  doing  m 
be  had  not  scrupled  to  increase  the  dimensions  given  by 
tba  Committee,  and  to  introduce  some  additional  pre- 
eantioRfi.  This  philosophical  and  judicial  method  of  pre- 
paring a  re^nsed  project  was  much  to  be  commended  ; 
but  it  is  ctirious  that  while  the  sections  adopted 
by  Mr.  Parkes  are  strikingly  like  section  No.  4 
recommended  by  the  Home  Committee,  they  are  still 
monj  strikin'jly  xi»like  the  revised  section  «o  coniidently 
n-4  '.d  by  himself  in  March  1882.  Notwithstanding 

th,  un   given  seaward   by  the  ruins   of  his   old 

work  and  ilic  40  to  4o  feet  thickness  of  random  block- 
vork,  in  the  matter  of  bond  Mr.  Parkes  has  outdone  the 
Committee. 

For  the  elbows  anil  sca-taoes  it  will  be  obsf^rved  from 
the  dra>vings  that  Mr.  Parkes  adopted  the  plan  of  re- 
tiring thi-  new  work  behind  the  ruins  of  the  old  one,  as 
the  Home  C>>mmitt<?e  suggested  should  be  done  iu  the 
event  of  it  being  found  difficult  to  keep  to  the  old 
alignment :  and  in  his  report  he  states  that  he  increased 
the  distance  at  which  that  Committee  proposed  to  place 
th'  T  fn)m  the  old  one  by  9  feet,  in  order  to  avoid 

th'  :  iwn  blr)oks  and    having    to  build    also   on  the 

old  nibble.  The  new  building,  he  said — 
will  be  o(  the  aune  aetienkl  character  and  dimensioiiii  as  its  prede- 
<aaN>,  bat  there  will  tie  some  modifications  of  detail.  The  original 
baQding  comicted  of  two  indepemlent  walU  placed  in  contact,  hut  not 
tM  tocBther.  It  \»  reoommendetl  that  for  the  future  the  blocks  should 
be  bonded  togather,  lo  a«  to  form  one  wall,   ami  in   this   recommenda- 

lIooMW.  The  anboaded  syatem  has  great  advantages  in  oonipara- 


_  ibkUow  water,  in  which  the  waves  have  little  etfec-t  on  the  bioctcL 
thoMeiTea,  bnt  much  an  the  foundations,  while  in  deeper  water  the 
■etiMi  of  tlie  na  OB  the  f nondations  is  less,  but  that  on  the  blocks 
tlMmaelvaa  k  greator,  and  this  fact  turns  the  scale  in  favor  of  bond 
br  the  eater  portfona  of  the  piprx.  At  the  same  time  the  ))ond  rather 
■eaa  in  aome  reapecta  the  ditficulties  instcparable  from  a  conipres- 
foiuMUtiea,  ead  new  difficulties  are  introduced  by  the  special  cir- 
lUaoaeof  tbeeaae. 
Boa  even  with  the  precaation  of  removing  the  old  blocks  and  in- 
iiiiaaliig  the  diatanoe  {nan  the  old  work,  there  will  still  be  a  greater 
HahUity  than  there  waa  in  the  original  work  to  uneijaal  settlement 
The  tea-aide  of  the  new  building  will  still  partially  rest  on  the  old 
rabUe,  whiah  baa  been  c-<ms<)li(f«ted  by  four  or  live  ycttrs'  exposure 
to  the  w-  '^"-  Tf-w  rubble  will  Iw  in  the  same  position  as  the  old 
wna  wht:  upon,   that  is,    it  will  be  liable  to  be   compressed 

tstheei  tor  I  g  inches  within  a  few  hours  after  the  weight 

'   upon    it,    and    to   a   slower    settlement  sub- 
t    monthx,    and    perhaps    ^ears.     This   latter 
r,    is  not   injunoi)8   to   the   work. 
■cks  to  great  and  irregular  strains, 

•"  -    ''■"    '""'■  "f  many  of  the  onginul  blocks 

Th.;  evils  would    lie   materially    aggravated    b' 


of  the  bloJi' 
aeqoently  exU 
aloir  nrooeta  of   net' 
Bat&efirttiaao; 
•ad  ia.  r  tUak,  the 
having  been  broken. 


*^  ^*°*  °^  °°*  "^j*  heiag  more  liable  to  settlement  tfian  the  other.  It 
ia,  bowew,  pearibte  materially  to  reduce  these  evils,  if  not  to  prevent 
them  altointher,  aad  it  la  propoae<l  u>  do  this  by  subjecting  each 
••«*  «  bed  after  it  le  prepared  by  the  divers,  and  Iwfore  the  blocks 
•*•■•* ***<"«"P'»«^o»  r««her  greater  than  that  of  the  blocks  them- 
aelrea.  TUa  will  be  aeeompUahed  by  placing  in  front  of  the  work  a  pile 
ofbantoUrailiO,  with  the  inUnrticee  filled  up  with  cheap  cast-iron 
hen,  ooMring  the  aaae  an*  as  a  row  of  blocks,  and  having  a  weivht 
nOergrwtar  than  that^r,'  Thu  "  or,mpres«,r  "  will  !«  mov- 

1r!^l^^  In  advance  of  i  ,^  by  the  tiU»n.  li.  after  it.  removal. 

H  la  (oand  to  have  oomoreaiK.a  a  t.K;d  unequally,  the  hollow  iiart.  will  b^ 
■Ued  op  with  (uiuble  Bat  pieoea  of  sUmc  Vwfore  the  bl#x:k»  are  set. 

^'liTST  ^^^S^^^T^  departure  from  the  original  design, 
which  will  alao  dfaninidi  the  erila  of  «.ttlement.     In  the  original  work 


the  foundation  blocks  wore  8  feet  high,  and  above  this  there  were 
three  courses  of  blocks,  each  8  feet  high,  tlie  whole  being  44  feet  wide. 
It  is  intended  now  to  use  blocks  6  feet  high  aJid  6  feet  wide,  of  which 
there  will  be  tive  courses,  including  the  foundation  course.  These 
blocks  will  !«  stronger  than  those  4}  feet  wide,  and  less  liable  to 
break.  There  Is  also  the  incidental  advantage  that  the  iron  compress- 
ors would  have  to  be  advanced  in  stages  of  6  feet  instead  of  4A  feet, 
and  this  would  accord  better  with  a  fair  rate  of  progress  of  one  row 
per  day.  It  will  be  seen  by  the  cross  sections  that  the  foundation 
course  consists  of  two  blocks  of  equal  length  (each  14  feet),  the 
upper  courses  of  blocks  of  14  an<l  10  feet  iilternately  breaking  joint. 
Thus,  the  foundation  course  will  not  be  bonded.  The  reason  for 
this  is  that  there  would  be  practical  ditiiculty  in  manipulating  Ixjth 
the  16  feet  and  the  12  feet  blocks  in  that  situation.  I  pointed  out 
these  difficulties  to  the  Committee,  and  obtained  their  concurrence  to 
this  small  departure  from  their  recommendation.  The  importance  of 
bonding  is  greatest  in  the  top  course,  and  diminishes  in  descending. 
In  the  Iwttom  course  it  is  practically  nil.  The  blocks  will  l)e  furtliOT 
locked  together  by  means  of  a  projection  on  the  top  of  one  block  fit- 
ting into  a  corresponding  recess  in  the  lx)ttom  of  the  block  alwve. 
This  principle  was  adojited  in  the  original  work,  and  v»  as  certainly 
successful  in  preventin,'  the  blocks  from  sliiling  on  one  another,  as 
they  had  been  found  to  do  at  Karachi  and  elsewhere.  In  the 
present  case  a  connection  of  a  similar  kind  will  be  made  between  the 
ends  of  the  14  feet  blocks  on  one  side  with  the  ends  of  the  14  feet 
blocks  in  the  courses  alxive  and  below  on  the  other  side,  which  over- 
lap them,  and  there  will  also  lie  hollows  and  projections  on  a  some- 
what similar  principle  in  the  backs  and  faces  of  the  two  top  ooui-ses, 
thus  t,'ivi"g  ajlditioual  ties  throughout  the  whole  width. 

Mr.  Parkes  retained  the  bent  rail  tie  he  had  for- 
merl  v  proposed  for  the  top  courses,  but  dispensed  with 
the  < /ommittee's  cramp  for  the  course  below  it.  The  new 
wavi -breaker  blocks  were  to  be  9  feet  x  9  feet  x  (i  feet, 
and  to  weigh  30  tons  each.  The  last  200  feet  of  the 
new  piers,  including  the  portions  facing  the  entrance, 
would  be  made  38  feet  wide,  instead  of  24  feet,  and  be 
founded  12  feet  lower  than  the  parts  within  the  Harbour, 
or  S4'  feet  below  mean  sea-level,  and  their  toes  would  be 
protected  by  an  apron  of  concrete  blocks  laid  on  the  fore- 
shore. Mr.  Parkes  estimated  that  the  works  he  proposed 
would  require  3i  years  from  the  recommencement  of 
block-setting  in  June  188.5,  or  till  about  the  end  of  1888. 
The  estimated  cost  was  Rs.  4o,<)0,0ol,  including  7|  per 
cent,  for  establishment,  and  2  J  for  contingencies.  This 
total  included  a  sum  of  Rs.  2,96,334  expended  between 
31st  October  1881  and  30th  April  1884,  but  not 
Rs.  1,54,994,  the  bulk  of  the  establishment  charges 
during  that  period,  which  Mr.  Parkes  proposed  to  charge 
off"  to  the  old  work.  Here  is  an  abstract  of  his  statement 
of  expenditure  from  commencement  of  work  to  30th 
April  1884. 


Estimates. 


Rs. 
Sanctioned  56,50,000 

„  2,00,000 

Submitted 
for  sanc- 
tion    ...      I, .'54,994 


Submitted 
for  im- 
mediate 
sanction      5,00,000 


Rs.  65,04,994 


Description  of  work. 


Rs. 

I.— Original  Dk.sign. 

Expenditure     to     .30th 

April  1884  ...  58,56,199 

Deduct  (transferred  to 

IV.  and  V.)  ...     1,98,;159 


Net  expenditure   on  original   de- 
design    ... 

II. — MOOKINOS. 

Expenditure  to  .SOth  April  1884... 

III.-  -Cost  ok  E.stabli8hment. 
During  suspension  of  works 


IV. — Gain  and  loss  of  Land. 
(jiained    88  acres  ;    lost  41   acres. 
Total   to   be  carried    to   debit  of  j 

account ...  ...  ...  ' 

I 

V. — ExrKNDITIIKK  TO  BE  CHAROED 
AGAINST  RESTORATION  WORKS  ... 


Expenditure. 


Rs. 


56,57,840 
1,90,589 

1,54,994 


4,82,114 


2,96,334 


Total  expenditure  to  30th  April 
1884,  as  per  official  return       ...      67,81,871 


And   here   is   an    abstract  of  Mr.   Parkes'  estimate  of 
cost  of  restoration  works. 
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£xp«nditure 

to  30th 

April  1884. 

Pbeliminauies. 

Rs. 

Rs. 

Rs. 

New   Machinery,   repair,    and    re- 

newal of   old  raac  linery,  altera- 

tion     and      extenxion     of    block 

ground,  and  Railway  materials.. 

3,27,529 

.58,079 

North  1'iek. 

Bubble  stone  in  foreshores  and  base 

3,98,629 

Concrete  blocks  in  built  work 

6,82,707 

Wave-breaker,     inclmling     cramps 

and  concrete  capping 

9,69,245 

20,50,581 

63,756 

Total  for  North  Pier 

South  Pier. 

Rubble  stone  in  foreshores  and  base 

3,66,364 

Concrete  blocks  in  built  work 

6,14,183 

Wave-breaker,     including     cramps 

and  concrete  capping ... 

7,95,985 

17,76.482 

63,755 

Total  for  South  Pier 

Materials  in  store  to  Ite  debited   to 

work  in  progress 

93,436 

Establishment  7i  per  cent. 

3,11,694 

17,308 

Contingencies  2i        ,, 



1,03,865 

Lighting  Entrance 

20,000 

Grand  Totam 

45,90,051 

2,96,334 

To  get  at  the  total  probable  cost  of  the  Harbour, 
exclusive  of  additional  outlay  on  moorings  not  estimated, 
and  pubject  to  deduction  on  account  of  rents  and  value 
of  laud  utilised,  we  must  first  deduct  from  the  total  of 
past  expenditure  the  sum  of  Rs.  2,96,334,  which  is  in- 
cluded in  the  restoration  estimate,  and  then  add  the 
balance — Rs.  64,8.5,-537 — to  the  total  of  the  restoration,es- 
timate.  The  grand  total  is  Rs.  1.10,75,589  for  a  close 
Harbour  containing  about  172  acres  of  anchorage  for 
vessels  of  from  700  to  4,000  tons  each. 

The  first  Madras  Committee,  of  186<S-69,  estimated  the 
•cost  of  a  rubble  stone  straight  breakwater,  2,000  yards 
in  length,  and  giving  258  acres  of  sheltered  anchorage, 
at  Rs.  1,06,20,325,  or  possibly  even  Rs.  1,33,00,000.  Mr. 
Robertson  estimated  the  cost  of  such  a  breakwater,  built 
after  design,  and  on  his  system,  at  Rs.  1,31,10,000. 

This  series  of  articles  has  extended  to  a  greater  length 
than  was  expected  at  the  outset,  but  it  has  been  found 
impossible  to  make  it  shorter  and  yet  to  carry  out  the 
original  intention,  which  was  to  give  a  complete  and  fair 
history  of  the  Harbour  works,  from  their  first  conception 
to  the  sanction  of  the  design  for  their  restoration,  as 
contained  in  the  Blue  Book.  It  has  been  the  aim,  and 
endeavour  all  through,  of  the  writer  to  notice  every  opinion 
and  argument  of  any  practical  importance  in  the  order 
of  their  utterance  and  to  give  as  fair,  though  as  concise, 
a  statement  of  each  as  possible.  His  leaning  against  the 
design  and  system  of  construction  which  were  sanctioned 
by  Government,  against  the  advice  of  the  competent  and 
experienced  Engineer  whom  they  had  previously  con- 
sulted, but  to  whom  they  strangely  omitted  to  refer  the 
competing  design,  has  not  been  concealed ;  but  no  weight 
is  claimed  for  that  leaning,  and  Mr.  Parkes  has  been 
allowed,  in  these  articles,  to  speak  for  himself.  Mr.  Parkes' 
work  was  overthrown  by  Neptune,  at  whose  efforts  he 
had  ventured  to  laugh,  and  his  design  for  restoring 
it  was  set  aside  by  Engineers  of  greater  eminence  as 
utterly  inadequate,  and  in  this  condemnation  lie  was 
fain  to  acquiesce.  It  is  a  mystery,  therefore,  the  solu- 
tion of  which  will  be  looked  for  in  vain  in  the  Records 
which  have  been  published  by  Government,  how,  in 
spite  of  all  this,  Mr.  Parkes  retained  his  position  as 
Chief  Engineer  of  the  works.  The  Madras  authorities, 
both  nautical  and  engineering,  and  the  Madras  public 
were  always  sceptical  as  to  the  success  of  a  close 
Harbour  with  an  entrance  to  the  eastward,  though  at 
first  perhaps  they  were  dazzled  with  the  prospect  of 
its  cheapness,  and  by  1879  the  Government  of  India 
had  lost  all  confidence  in  it,  and  requested  the  Secretary 
of  State  to  consult  the  most  eminent  Harbour  Engineers 
in  England  as  to  its  lil^elihood  of  success.  This  the 
Secretary  of  State  refused  to  do,  but  instead  consulted 
Mr.  Parkes  himself,  who   had,  of  course,  no  difficulty  in 


vindicating  hie  own  design.  One  passage,  in  Mr.  Parkes' 
Memorandum  of  6th  November  1879,  which  we  referred 
to  in  Article  VI.  of  this  series,  may,  however,  contain  a 
clue  to  the  solution  of  the  mystery.  In  triumphantly 
concluding  his  review  of  "  the  .sand  difficulty,"  he  said— 
"  Nor  does  it  seem  nccosary  to  enter  upon  any  defence  of 
the  positions  I  took  in  the  earlier  staves  of  the  undertaking 
with  regard  to  some  questions  then  debateable.  An 
imputation  of  recklessness  in  drawing  conclusions 
will  be  hardly  entertained  against  me  by  the  authorities 
of  the  India  Office,  and  I  have  therefore  passed  over  some 
points,  of  which  the  discussion  could  only  take  the  form 
of  a  defence  against  such  a  charge.  I  am  confident 
that  my  case  will  not  be  permitted  to  be  damaged  by 
my  reticence  in  these  two  respects."  Mr.  Parkes,  then, 
it  appears  was  in  such  favor  with  the  India  Office  that 
the  united  force  of  the  Governments  in  India,  both 
Local  and  Supreme,  could  not  prevail  against  him,  and 
he  seems  to  have  retained  that  favor  even  after  the 
failure  of  his  works,  for  the  question  which  was  debated 
in  1884,  namely,— under  what  officer,  as  Chief  Executive 
authority,  the  restoration  of  the  works  was  to  be  pro- 
ceeded with, — was  somehow  or  other  decided  in  his  favor. 
This  question,  though,  has  again  recently  been  raised  by 
the  Harbour  Board,  under  whom  the  works  are  now  being 
carried  on. 

These  articles  have  comprised  discussions  on  several 
important  questions  of  marine  Engineering.  First. — 
Whether  a  Harbour,  on  an  open  straight  line  of  coast,  and 
sea  shore,  such  as  that  at  Madras,  should  be  formed  by  a 
breakwater  parallel  to  the  shore,  or  by  arms  projecting 
from  the  shore  and  then  bent  to  each  other,  leaving  a 
narrow  entrance  directly  seaward,  or  at  one  or  other  cor- 
ner ;  or,  if  a  close  Harbour  were  adopted,  whether  the 
sides  of  the  Harbour  should  be  quite  straight  and  the 
Harbour  be  completed  by  a  breakwater  parallel  to  the 
shore  overlapping  them ;  or  whether  the  close  Harbour 
should  be  disconnected  from  the  shore,  so  as  to  allow  the 
littoral  currents  to  carry  the  sand  freely  up  and  down  the 
coast  and  prevent  the  foreshore  being  extended  outside 
the  piers  and  the  Harbour  beini;  silted  up  ?  Second.  —As 
regards  the  section  of  either  work,  whether  it  should  be 
constructed  entirely  of  pier  re  perdue,  perhaps  with 
large  packing  on  the  top  ;  and  if  so,  what  slopes  should  be 
allowed  for  in  estimate  and  construction,  and  what  the 
height  of  the  crest  should  be  above  water :  or,  whether 
rubble  stone  should  be  used  only  as  a  base  for  a  solid 
ashlar  or  concrete  block  superstructure,  and  if  so,  what 
the  section  of  the  rubble  base  should  be,  what  the  depth 
of  its  crest  should  be  below  water,  and  what  sized 
rubble  should  be  used  ?  Mr.  Parkes'  important  experi- 
ment "  in  Engineering "  has  gone  far  to  settle  these 
points ;  but  the  more  recent  failure  of  the  Colombo 
breakwater,  which  was  designed  by  one  of  the  experts 
by  whose  advice  the  Madras  piers  are  now  being  so  greatly 
strengthened,  tends  to  shew  that  pierre  perdue  is  alto- 
gether untrustworthy  as  a  foundation,  and  that  it  should 
be  either  trusted  in  all,  at  its  natural  angle  of  repose 
under  the  action  of  a  heavy  sea  for  the  whole  mass  of  the 
work  or  not  trusted  at  all.  Third. — If  a  solid  wall,  with 
or  without  a  rubble  base,  is  to  be  used,  how  is  it  to  be 
built, — with  bond,  and  if  so,  to  what  extent  and  how  is 
bond  to  be  given,  or  is  bond  to  be  wholly  ilispensed  with, 
as  in  Mr.  Parkes'  work,  and  in  either  case  what  weight 
must  the  blocks  have  to  withstand  the  force  of  the  sea, 
and  what  width  must  the  wall  have  ?  Fourth. — Whether, 
especially  if  a  rubble  base  is  to  be  used,  random  block- 
work  is  not  better  than  an  attempt  at  a  monolithic  struc- 
ture ?  Fifth.— Whskt  height  above  water  ought  the  walls 
of  a  close  Harbour  such  as  that  at  Madras  to  have?  Sixth. — 
To  what  extent  is  the  height  of  a  cyclone  sea  arriving  at 
a  line  of  coast  dependent  on  the  force  of  the  wind  at  the 
coast,  and,  subsidiary  to  this,  whether  are  sailors  or 
engineers  most  competent  to  estimate  the  height  and 
violence  of  waves  observed  by  them  ?  Seventh. — What  were 
the  causes  of  the  failure  of  the  Madras  works,  as  nearly 
completed  as  the  11th  November  ?    Eighth. — What  design 
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ms  the  best,  iii  the  circumstances,  to  choose  for  the 
ledt.invtinn  of  the  Madras  Harlx>ur,  and  does  the  design 
th  I'd  promise  to  prove  a  sufficient  one  ? 


being  involved  in  the  history  of  the  Madras  Harbour,  but 
the  above  seem  to  be  those  that  have  most  prominence. 
It  is  admitted  by  almost  every  one  concerned  that  the 
Harbour  can  never  be  used  for  purposes  of  refuge  from  a 
cyclone,  and  that  ships  using  it  as  a  shelter  while  loading 
and  unloading  will  not  find  still  water  in  it  during  ordi- 
nar}'  rough  weather,  with  the  entrance  facing  the  eiist, 
and  abo  that  the  entrance  is  wrouijly  placed  for  easy 
entrance.  Moreover,  unless  a  large  additional  expendi- 
ture is  incurred  for  wharfs  and  jetties,  or  for  docks  inside 
the  Harbour,  or  on  the  site  of  the  land  gained  from  the 
sea  to  the  south  of  the  Harbour,  very  few  vessels  can  be 
accommodated  in  it  at  one  time.  It  can  hardly  therefore 
be  said  that  the  Harbour  when  completed  at  a  cost  of 
Rb.  1,10,75,000  promises  to  be  a  successful  work. 


the  tanks  is  conveyed  to  the  filters  by  means  of  a  pipe, 
which  rises  in  the  centre  of  the  filters  in  a  sort  of  wine- 
glass shaped  fountaiu,  over   which   the  water   flows,   and 


.OILS  of  engineering  might  be  named  as  ,  fells  on  to  a  heap  of  broken  bricks  below 


THE  BURDWAN  WATERWORKS. 
BuRDWAN  has  long  been  noted  for  its  malarial  fever, 
and  there  were  some  \vho  went  the  length  of  declaring  that 
ao  fer  as  Bengal  proper  was  concerned,  this  particular 
fever  took  its  origin  in  Burdwan.  There  were  substantial 
grounds,  it  must  be  admitted,  for  this  general  belief,  the 
cause  of  which  is  not  far  to  seek.  The  surrounding 
country  was  undrained,  while  the  water-supply  of  the 
town  and  its  suburbs  wjis  got  from  tanks,  which  are  to 
be  seen  scattered  about  in  great  number.  Ever)'  dwell- 
ing house  of  any  pretension  had  one  or  more  tanks,  in 
whi  "  r  accumulated   not   only  from   undergroimd 

apri  i    during   the   rainy   season    the   rain   water 

flowed  into  them  from  all  parts,  carrying  with  it  the 
KfuBc  of  the  roads  and  couuuons,  and  the  accumulations 
t«  be  found  in  every  Indian  yard  or  compound.  When  it 
is  considered  that  these  tanks  were  (and  are  even 
now)  used  by  the  people  for  bathing  purposes  as  well  as 
for  •  ly   of  drinking  water,  and  the  accumulations 

iu  -.teretl    and   fermented     during    the   boiling 

heM  of  April,  May  and  June,  one  ceases  to  wonder 
that  malarial  fever  should  have  been  so  prevalent  in 
Burdwan.  Under  these  circumstances  the  value  of  a 
pure  water-supply  must  be  thoroughly  appreciated,  and 
this  Burdwan  got  only  about  three  years  ago.  The  only 
question  that  suggests  itself  is,  why  the  idea  never 
occurred  before  to  the  officials  of  this  estate  to  utilize 
for  this  purpose  the  river  which  flows  within  a  few  miles 
of  the  town. 

I  propooe  here  to  give  your  readers  a  brief  description 
of  the  waterworks  wich  now  supply  the  town  with  ptire 
drinking  water,  beginning  with  the  Engine-house,  which 
han  been  erected  at  a  spot  about  three  miles  south  of  the 
town,  and  about  one  mile  from  the  river  Damuda. 
The  Engines  are  from  the  foundry  of  the  well-known 
firm  of  James  Watt,  and  are  of  the  horizontal  piston 
arrangement,  there  being  a  double  set  with  two  fly-wheels. 
One  draws  up  the  water  from  the  bed  of  a  canal,  which 
h»»  b<3<?n  cut  from  the  river  and  passes  within  a  few  feet 
:iud  pumps  it  up  into  the  reservoir  a, 
It  a  hundred  yards;  while  the  other 
Kngiue  draws  the  filtered  water  from  the  cistern,  and 
forces  it  out  into  the  main.  Both  the  Engines  work  siioul- 
taneoubly,  and  are  ten  horse-power  each,  with  twoonlinary 
*^--'  '    Mg  up  to  a  pressure  of  401bs.     The    Engine- 

is  picturesquely  built,  and  everything  is 
ill  and  orderly.  The  main  is  a  12-inch  one, 
••  ,  '  the  present  time  hu^  V).,-!,  found  sufiBcient  for 
tti'-  wants  of  the  people.  ^o  ,■  i 

Th»-  Damnda  nver  is  a  vt  ry  muddy  stream,  and  the 
water,  an  punipe<J  into  the  tanks,  is  simply  thick.  There 
are  three  tanks,  all  kiUchu,  about  100  x  60'  x  10'.  Be- 
fow  these  are  two  filters,  70'  x  .50'  x  .5',  and  are  made  as 
follows:- First  a  layer  of  broken  bricks  and  coarst^ 
8tone«,  then  three  layers  of  gravel  and  coarao  sand  and 
ending  with  a  layer  of  fine  river  sand.     The  water   from 


The  pipe  on  the  tank  side  has  a  fine  wire 
gauze  nozzle  at  the  end,  and  is  worked  by  cranes,  by 
which,  when  it  is  required  to  convey  the  water  from  the 
tanks  to  the  filters,  it  is  lowered,  and  the  gauze  nozzle 
dips  below  the  water.  This  is  rather  an  ingenious  con- 
trivance, !md  prevents  the  passage  of  coarse  organio 
matter  into  the  filters.  After  filtration  the  water  passes 
into  a  large  reservoir  100'  X  -50'  x  10',  whence  it  is  pump- 
ed up  and  forced  into  the  main.  The  water  is  not  very 
clear  ;  but  this  is  owing  to  there  being  only  one  set  of 
filters.  It  may,  however,  be  found  possible  before  long 
to  pass  the  water  through  another  set  of  filters  before 
finally  pumping  it  into  the  main.  It  is,  nevertheless, 
very  acceptable  when  compared  with  the  water  from 
such  questionable  sources  as  described  above. 

During  the  rainy  season  the  stream  becomes  very  mud- 
■dy  and  the  water  is  in  consequence  in  anything  but  a  desir- 
able condition.  At  this  time  rock  lime  is  used  to  preci- 
pitate the  mud  and  organic  matter  suspended  iu  the 
water  in  the  tanks,  but  even  with  this  aid,  I  noticed 
the  water  was  very  far  from  clean.  Hydrants  and  drink- 
ing fountains  have  been  erected  at  suitable  spots,  and 
the  inhabitants  of  Burdwan  have  much  to  be  thankful 
for  in  possessing  a  pure  water-supply.  The  source  of 
the  water  is,  as  we  have  said,  the  Damuda  river ;  but 
the  canal  , which  has  been  cut,  and  which  passes  within 
a  few  yards  of  the  Engine-house,  serves  other  useful 
purposes.  A  few  hundred  yards  below  the  Engine-house, 
a  bund  and  two  sets  of  sluices  have  been  built.  One 
set  allows  the  water  to  pass  imder  a  masonry  bridge,  and' 

,  ultimately  join  the  river  at  a  point  lower  down  ;  while 
the  other  set  diverts  the  stream,  when  necessarj^,  and 
the  water  is  utilized  for  irrigation  purposes.  A  house  is 
now  under  construction  for  the  Engineer  in  charge  of 
the  waterworks,  and  there   is   every  probability  of  these 

works  being  extended  before  long.  J.  H.  J. 


CALCUTTA  PORT  IMPROVEMENTS. 

The  Kidderpore  Docks 

II. 

History  of  previous  proposal.". 

The  next  proposal  to  provide  wet  docks  for  the  port 
of  Calcutta  was  that  of  the  Calcutta  and  Diamond 
Harbor  Railway  and  Dock  Company,  and  it  was  referred 
to  Mr.  Simms  for  report.  The  railway  was  to  be  laid 
along  the  existing  road.  The 
not  prepared  any  definite  plan 
pressed  themselves  satisfied  of 
structing  them  upon  any  plan 
or  approved  of  by  Government,  and  their 
capital,  to  cover   the   cost  of  the   railway  from 


proposed  Company  had 
for  the  docks,  but  ex- 
the  possibility  of  con- 
that  might  be  required 
proposed 
Calcutta. 


boil' 
bou- 

I 


with  warehouses,  buildings  and  docks  at  Diamond  Har- 
bor, was  one  million  sterling.  The  site  they  proposed 
lay  between  the  termination  of  the  road  from  Calcutta 
and  the  bank  of  the  Hughli  and  the  Hadjipore  Creek. 
It  was  proposed  also  to  utilise  the  creek  in  connection 
with  the  docks,  by  constructing  a  dam  or  an  entrance 
lock  near  its  mouth.  In  constructing  the  railway  the  Com- 
pany proposed  to  excavate  a  canal  on  one  side  of  the 
road,  for  the  purpose  of  widening  the  embankment, 
the  canal  to  serve  as  well  for  a  drain  as  to  allow  lighters 
to  pass  along  to  Tolly's  Nala  with  the  heavier  freight 
from  the  docks,  and  with  the  produce  of  the  district ; 
and  they  asked  for  a  free  gift  of  the  road  and  necessary 
land,  and  for  power  to  levy  a  toll  on  boats  using  the 
canal. 

In  his  report,  dated  21st  January  1847,  which  is 
careful  and  long,  Mr.  Simms  pointed  out  that,  besides 
being  advisable  as  providing  shelter  from  storms,  the 
"  bore,"  and  the  current  during  the  freshes,  docks  were 
the  sure  remedy  against  plunder  and  fraud  to  an  enor- 
mous extent.     "  This  system  of  plunder,  or  river  piracy,  " 
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he  said,  "  is   not   peculiar   to    Calcutta  ;  it   exists  in  all 
ports,  and    h.os   only    been  subdued  or  annihilated  by  ea- 
closirg  the  ships,  with   their  export   and  import    cargoes, 
within    lofty   dock    ivalls,    allowing   of  ingress  and  egress 
only   through  certain    ■\vcll-guarded   gatewajs.     To   such 
an    extent     was    the    system    carried    in    London,    that 
its  prevention   led    to  the  construction  of  the  first  public 
docks   at  that  port,  and  was  the  chief  argument    adduced 
before    the    Parliament    to  obtain    legislative  sanction  to 
that   project."     Assuming   that   docks    were  a   desidera- 
tum for  the   port  (a  fact  of  which    he  was  most   strongly 
convinced)    Mr.    Simms    said    the    question  to  be  deter- 
mined was  the  most   suitable  site    for   them,  whether   at 
Kidderpore,    as   proposed   by  the    Committee  whose   re- 
port has  been  refern-ed  to   in    a  previous  article,    or   Dia- 
mond Hirbor,    as  proposed  by  the    Company,    and   after 
weighing  all  the  vros   and    cons   he    said   that  all   argu- 
ments adduced   by   the  Wet  Dbck  Committee,  in   their 
report  of  1st  May  1846,  in  favor  of  docks  were  applicable 
to  the  scheme    he   was    reporting  upon,  and    the    whole 
therefore   appeared    to   resolve   itself  into   a  question  of 
.site — whether  Kidderpore  or  Diamond  Harbor  was  most 
eligible  for  the  purpose,  and  he   came   to  the   conclusion 
that  the  one  site  possessed  no  great  advantage    over    the 
other.     The  Company  had  estimated    for   a    profit  of  20 
]>er  cent,  on    their    capital :    Mr.     Simms    followed    the 
Committee  of  184G,  in  estimating  the  profit  to  be  derived 
from    the  docks  at  9    per   cent.,  and    he   calculated    that 
the  railway  would  yield  Hh,  or  171  per   cent,  altogether. 
The  Railway  and  Dock  Company  aj)pears    to  have  died 
a  natural  death,  and  the  next  document    published,  in  the 
Volume  of  Selections  from    the    Records  of  the   Govern- 
ment of  India  under  notice,  is     a   Memoir  accompanying 
a  letter,  dated    20th    December    1883,   addressed    to    the 
Mar(|uis  of    Dalhou.sie,    then    Governor-General,   by   Mr. 
(Taarles  Greaves,  on  the  subject  of  Dock  Accomodation  in 
the    Port  of  Calcutta.     Mr.    Greaves   was    an     Engineer 
employed    under  the   late   Mr.    Rendel  iii  designing  and 
superintending  the  vessels  and   machinery  of  a  Company 
which  was  formed  in    1840  and  1841    for    tlie  purpose  of 
carrying  out  a  ferry  on  the  floating  bridge  system    across 
I  he    Hughli    at  Calcutta,    but    which   tailed    "  owing  to 
circumstances  entirely  dependent  on   commercial   atfairs.'' 
'I'his   system    of  transit,    by   which    the    steam  bridge  or 
b(jat  hauls  itself    backwards  and    forwards  along   chains 
\vhich  pass  through  its  machinery,  Mr.  Simms   said    had 
been   introduced    to  notice  in    the   steam  ferry  over  the 
'I'amar  at  Torepoiut,  completed    in  1834,  and   fifterwards 
l)y    the    establishment   of  similar   means   of  conveyance 
across   the   Itcheu  River   in  1836,  and  across  Portsmouth 
Harbor    in  1849,  and  it  had  been   proved,   he  said,  to  be 
t  he    most  certain,    most    regular,    and  most    economical 
method  of  working  ferries.across   tidal   estuaries  or  broad 
rivers.     A  description    of  the    .system   will    be    found    in 
a    paper   read  before   the  Institution  '  of  Civil   Engineers 
in  1838,  and  published  in  their  transactions.  But,  though 
^iich  a  ferry  may  be  the  most   economical  and  convenient 
means  of  transit  where  only  a  small  and  slowly  accumulat- 
ing traffic  has  to  be  dealt    with,    how  unsuitable    and   in- 
adetir.ate  it  would  have  been  proved  for  the  wants  of  Cal- 
initta  has   been  amply  proved  by  the  establishment  and 
working  of    tlu-  pontoon    bridge  designed  by  Sir  Bradford 
Leslie,  and  Mr.  Greaves'  proposal  of  18.5:}  to  establisli  such 
a  ferry  between  the  Salt  Gola  Ghat  at  Howrah  and  Kasi- 
iiath  Baboo's  Ghat,  just  below  the  Mint  at  Calcutta,  in  con- 
nection with  the  docks  he  proposed  should  be  constructed 
at  Howrah,  need  not  further  be  considerd.  An  isometrical 
drawing   of  the   steam    ferry    boat   is    given  in  the  Blue' 
Ho<jk.  Mr.  Greaves  discu.ssed  at  some  length  the  question; 
lit  whether   docks   should   be  provided    for  Calcutta   on 
'  he  Hughli  or  on  the  Mutiah  and  rejected  the  latter  alter- 
native, and  as    regarded  the   question  of  their  position  on 
the  Hughli,  he  was  of  opinion  that  they  ought  to  be  in  the 
immediate  neighbourhood  of  Calcutta,  in  favorable  proxi- 
mity to  the  best  part  of  the  usual  anchorage,  and  in  close 
conjunction  with  the    railway    station,  of  which  no  plans 
had  then  been  made  public,   and  that  attention  should  be 


pai3  tothe  best    and   mo.st   effective    method  of  keeping 
th%<locks  filled  without    creating   impediment  by  deposit 
of  silt  from   Hughli    water.     For  all  these  rea.sons  he  pro- 
posed that  the  docks    shmild  be  on  the   Howrah  .sid(;,  aiad 
that  they  should  be  on  the  low-level    system,  that  is,  that 
the  level  of  water  in  the  docks  should  correspond   to  that 
of  the  lower  high  waters  of  the  year,  and  that  the  muddy 
waters  at  the  season  of  the  freshes   should   be  excluded. 
There  were  to  be  two  docks  of  18  acres  each,  with  a  long 
pier  or  jetty  dividing  them,  and  opening  by  gates  into  an 
entrance  basin  of  10  acres,  which  communicated  with  the 
river   by    three   sets    of  gates,  making  either  a  long  or  a 
short  lock.     The  sills  of  all  the  gates  were  to  be  built  at 
19   feet  below   the  lowest  high  water  in  the  year.     Mr. 
Greaves  differed   from    the  Committee  of  1846,  who  pro- 
posed a  high-level  system,  under  which  the  river   was    to 
be  pumped   into  the  docks  in  an  unfiltered  condition,  en- 
tailing very  strong   and    expensive    retaining  walls,   and 
the  clearance  of  the  deposited  mud  by  scouring.     By    his 
system  natural  filtration  would  perform  the  work  of  steam 
engines,  and  retaining  walls  would  no  lotiger  be  required. 
It  was  "optional,  therefore,  to  confine  walling  to   the    en- 
trances and  prominent  angles,  usiiiii    open-framed  jetties 
or   a   lighter   description    of  wall  for  the  dock    sides,  and 
permitting  the  excavated  slopes  to  stand  at  their  greatest 
safe-inclination  wherever  walled  sides  may  not    be   called 
for  as  quays.     Scouring   would  by  this  plan  be  totally 
avoided."     The  two  outer  gates  of  the  entrance  from  the 
river   to   the   basin  were   to  bo  double,  that  is,  having 
reverse   gates  which  would  allow  of  vessels    being  locked 
into  the  basin,  either  downwards  from  high  water   or    up- 
wards  from   low  water.     Mr.  Greaves  supplemented  his 
plan  by  a  large  dock  of  -iv  acres  for  country  boats,   with 
two  entrances   directly   from   the  river.     His  estimate  of 
the   cost  of  the  docks,  with  boundary  wall,  swing  bridge, 
buildings  for  officers  and  establishment,  cranes  and  moor- 
ittgs,  elevated  water  reservoir,  and  railways  on  the  premises, 
was  £400,000,  besides  £100,000  for  warehouses  of  great 
capacity,   £40,000    for  a  floating  bridge     in    duplicate, 
and  £60,000  for  graving  docks.     His  estimate  of  revenue, 
from   shipping   and  tonnage  dues  only,  was  Rs.   5,79,750  : 
but  taking   only    5    lakhs   per   annum,   and    the    aimual 
disbursement   at    1   lakh,    he    arrived  at    a  net  profit  di- 
visible of  4  lakhs  or  £40,000,   which   would  give   a   clear 
profit  of  10  per  cent,  on  the  cost,  of  the  wet  docks.     The 
consideration   which    Mr.   Greaves'     proposal    met   with 
does  not  appear  in   the    Blue  Book,  and  the  next  docu- 
ment published  is — 

Propo.sals  for  the  Construction  of  Docks  at 
Calcutta,  made  on  behalf  of  the  Eastern  Bengal  Railway 
Company,  and  Messrs.  Brasse}-,  Wythes  and  Co  ,  and  by 
Rear- Admiral  W.  H.  Hall,  and  Mr.  W.  B.  Lewis,  dated 
18th  May  1864. 

The  plans  of  the  proposed  works  are  not  given,  but 
they  are  said  to  have  consisted  alternatively  of  (1)  a 
dock  of  about  50  acres,  and  a  river  quay  abreast  of  the 
town  of  about  1,400  yards  in  length,  or  (2)  a  dock  of 
about  30  acres  and  river  quays  at  the  entrance  to 
the  dock,  and  alongside  the  town,  amounting  to  2,000 
yards'  run  altogether.  After  consideration  of  four 
sites — Chitpore,  the  front  of  the  Mint.  Howrali,  and 
Kidderpore,  the  latter  was  selected.  The  estimate  for 
the  works  was  £1,000,000 ;  Messrs.  Brassey,  Wythes 
and  Co.  were  ready  to  be  the  contractors,  and  arrangements 
had  been  mado  with  capitalists  to  provide  the  money 
if  Government  would  give  an  equitable  concession. 
These  proposals  seem  to  have  been  rejected  by  Govern- 
ment;  as  also  wore  those  of  the  "Calcutta  Dock  and 
Wharves  Company,"  represented  by  Mr.  Prestage,  for 
constructing  docks  also  at  Kidderpore,  which  involved 
the  grant  by  Government  of  the;  necessary  land,  at  a 
cost  to  the  State  of  £250,000  or  £300,000,  and  of  a  5  per 
cent,  guarantee  on  the  outlay  of  the  Company,  estimated 
at  onc!  million,  to  be  provided  for  by  a  general  rate  on 
all  shipping  enterhig  the  port  of  Calcutta.  Rut  it  is 
not  clear  from  the  records  published  whether  these  two 
last  mentioned  proposals  were  not  one  and  the  same. 
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NOTE  (>N  IRRIGATION  IN  THK   MADRAS   PRE- 
SIDENCY. 
By  a.  Pierres  deQ-oslts,  C.E..  F.R.S.  of  Arts  axd 
Sciences,  Mauritius. 

Irkigation  iu  the  Miulms  Presidency  is  supplied  by 
rivers  and  tanks,  and  :ilso  from  wells  provided  with  dif- 
fei«nt  kinds  of  elementary  machinery  to  raise  water. 

The  rivers  could  be  considered  as  supply-channels 
carrvinjj  down  rain  waters,  and  the  several  anicuts  con- 
stnu't«Hl  mT\>ss  these  rivers  have  for  object  the  diversion 
of  the  river  waters  into  irrigation  channels  and  into  tanks 
where  watere  are  stored. 

From  tho  rain  waters  a  very  small  portion  could  bo 
utilised,  as  one  part  is  absorbed  by  the  eaith,  another 
lost  by  evaporation.  Of  the  remainder,  the  major  part 
runs  to  the  .si'a.  and  a  small  portion  of  it  only  is  avail- 
able for  irrigation. 

When  the  rain  fails,  there  is  a  scarcity  of  crops,  and 
fiuuinc  ibilows  as  a  natural  result. 

It  is  to  be  obscrN'ed,  that  an  immense  surface  of  cul- 
tivable ground  is  left  bare  on  account  of  its  altitude 
above  tajiks  or  streams,  which  prevents  the  possibility  of 
inigatiun  by  channels  :  upon  .';uch  lands,  wells  only  could 
be  rMort^nl  to  for  the  water  necessary  to  irrigation,  i'Ut 
the  numl)er  of  these  wells  is  not  in  proportion  with  the 
atea  to  be  irrigated  ;  the  water--iupply  from  wells,  at  few 
exceptions,  is  inexhaustible,  and  could  be  relied  upon 
evenwhere,  but  well  water  cannot  be  raised  without 
expenditure. 

These  coi      '  ns  have  induced    nie  to    investigate 

the   mode   ■  ion  from  wells,  and  to  see  whether  it 

wta  not  possible  to  introduce  a  sufficient  power  as  cheap 
as  p<^sible,  and  always  at  hand,  and  apply  the  same  for 
raLsiug  to  the  surface  the  water  foiuid  below  by  the  ex- 
<avaliou  of  wells ;  this  power  Ls  that  of  the  wind  which 
blows  all  the  year  round  in  the  Presidency.  _-3 

The  following  will  refer  to  the  moans  recommended  for 
ulilLsing  wind-jx»wer  for  irrigation,  afi^er  which  I  give 
some  details  as  regards  irrigation  liy  artesian  wells. 

An  established  fact  is  that  an  immense  volume  of  water 
exists  uiider<;round,  even  in  loc;dities  where  gneiss  is  pre- 
doinina<it.  Into  all  the  alluvial  basins  of  the  rivers  on 
thjx  '•oH'it.  water  is  foiuid  everywhere  at  varying  di^pth-i, 
ge'  'm   'i  to  l.T   and  more    feet:  this   superticial 

w-a.  .  -it  which  supplies  the  wells  dug  for  irrigation. 

In  Madras  the  mean  aimual  rainfall,  calculated  upon 
22  years,  has  been  found  equal  to  44  cubic  inches,  which 
repreacnts  a  vohime  of  water  of  about  100  millions  of 
mile;  of  this  volume,  one-third,  or 
re  mile,  penetrates  into  the  porme- 
1  is  carried  underground  to  the  sea. 
.1.  r  thus  entering  the  ground,  percolates  the 
permeable  strata,  not  in  a  single  body,  but  into  several 
layers  of  more  or  less  thickness,  and  at  more  or  less  depth. 
I  «-ill  therefore  call  well-water,  the  water-sheet  or  la3'er 
fo'  -f    and  near  the   surface  of  the  .soil ;  :ind 

art  he  water-sheets  or  layers  fotmd  at  greater 

depths  underground,  and  which  could  be  oidy  obtained. 
by  boring  holes  of  more  or  less  diameter,  and  reachijig 
tne  strata,  into  which  waters  are  stored.  As  stated  above, 
W' "  neraliy  found  at ;}  feet  to  l-i  feet  into  the 

*ll  i  so  as  to  utilise  this  watei-  for  irrigation, 

it  lit  time  raised  into   the  whole  Presidency 

In  1,  by  pecottahs,  c;iwJii^   m-  imuIs.     T|i,.s,; 

mi;  ■  HO  well  known,  that  i  , 

luu^  ..  •■• -tription  of  them,  but  ii  .^..m  .  u-  inniiil  inU 
fronj  the  whole  of  the  m<aius  employed  actually  for  rais- 
'"'  '     -•  the  ch(«ipesf.  of  tlios<;  acted  on 

*>>  '■  mot  will  bo  found  eiili  cheajxr. 

'  .'  by  relays  of  2,    work  ing  a   pe- 

'■"'  -   work   of  12  hours,  30   poul- 

leam  ol  wat«rat  h  ;  each  ponllear  is  of  100  buck- 

et*; the  bucket    .-  -i-.,.  Ileal,  and  contains 0-88  cubic  ; 
the  dailv  work  of  4  men  i«  therefore  2,(»40  otibic   f« . 

"y  in  ncn,    t-nd 
*''■  a   2  annas   or 


cul 
ab 


24  pies,  or  total  per  day,  !)()  pics.  The  cost  of  raising 
water  with  the  peeottahs  to  a  height  of  6  feet  will  be 
then  .rf J„,  or  0036  pie. 

With  a  eavalei  or  mot  worked  by  two  bullocks 
cost  of  water  raised  at  above  10  or  J  2  feet  will  be 
cubic  foot  O'Olo  pie  ;  with  the  double  eavalei  it  Avill 
one-half  of  the  cost  of  the  single,  or  0007. 

(To  be  continued.) 
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AMERICAN  ENGINEERING   NEWS. 

(From   our   own    Correspondent.) 

TuE  recent  very  sad  accidents  on  some  of  our  Railronds 
here  when  tlie  cars  were  upset  and  set  on  lire  by  the  sitovn 
have  caused  our  Raih'oad  Managers  and  Inventors  and  tiie, 
{jeuoral  press  to  put  down  these  stoves  and  substitute  steam. 
Various  experiments  and  inventions  are  now  being  tried,  but 
no  good  results  tlms  far  have  been  accomplished. 

A  description  of  one  of  tliese  inventions — Case's  Auriliary 
Locomotive — may  be  of  some  interest.  Tho  invention 
consists  of  a  steam  boiler  with  furnace  and  the  usual  appur- 
tenances, placed  in  the  locomotive  tender  between  the  water 
tanks.  The  boiler  rests  on  the  tloor  of  the  tender  and  is 
covered  with  a  hood  of  boiler  iron  whicli  forms  the  floor  (if  the 
coal  liunkcr.  This  hood  is  curved  over  the  boiler,  between 
its  sides  and  the  water  tanks,  tluis  forming  chutes  for,  tlie, 
gradual  descent  of  the  coal.  A  pitch  is  also  given  to  the 
hood  in  the  direction  of  the  loconior-ivo,  in  order  to  send  the 
coal  to  a  convenient  place  for  the  fireman  to  '.audio.  The  face 
of  the  l)oiler  and  furnace  is  toward  the  cap  of  the  locomotive 
and  is  protected  by  a  strong  iron  shield  on  both  sides. 
The  furnace  door  is  placed  above  the  tender  floor  and  the. 
fire-grate  and  ash-pit  below.  Tbe  smoke-'oox  and  sraoUe- 
stack  are  at  the  rear  end,  and  the  whole  appears  like  a  pony 
locomotive  heading  in  the  opposite  direction  from  the  loco- 
motive proper.  Any  tender  may  lie  easily  altered  to  admit 
I  the  additional  boiler.  It  is  claimed  for  this  plan  of  heating 
jcars  that  it  is  the  safest  possible,  as  the  tender  being  almost 
entirely  of  iron  in  case  of  accident  tiie  danger  of  communicat- 
ing fire  to  the  cars  is  reduced  to  a  minimum  ;  the  water  tanks 
<if  the  tender  if  crushed,  will  lilierate  enough  water  to  drown 
out  the  furnace  tire.  The  fuel  needed  for  feeding  such  a 
furnace  will  bo  at  least  one-third  less  than  is  now  required 
to  keep  going  the  tires  in  the  stoves  of  a  long  train. 

Tlie  fire  in  the  locomotive  itself  is  a  source  of  danger  in 
case  of  collision  or  derailment  from  which  there  is  no  exemp- 
tion. By  this  device  that  fire  and  the  lire  which  generates 
heat  for  the  cars  are  both  at  one  extremity  of  the  train  aiul 
the  danger  spots  iu  a  train  are  reduced  to  a  minimum. 
This  device  will  add  less  than  three  tons  to  the  weight  of  a 
train  instead  of  twenty  or  thirty  tonsi,  which  will  be  the  case  if 
a  separate  iron  car  is  adopted.  It  will  furnish  afar  more  re- 
liable source  of  lieat  than  tho  locomotive  and  give  the  same 
result  that  a  boiler  in  special  car  wiil,  at  loss  expense  than 
either. 

The  result  of  the  investigation  of  the  Roslindale  Bridge 
disaster  on  the  Boston,  and  Provic 
Boston,  Mass.,  has '  just  been  made 
of  Massachusetts  by  the  Railroad  Commissioners.  They 
hold  the  Company  responsible  and  report  criminal  neglect 
and  mismanagement  and  say  that  the  accident  furnishes 
another  proof  of  the  necessity  of  abolishing  the  deadly  car 
stove.  The  gener.al  conclusions  reached  are  about  as  follows  : 
The  contract  for  rebuilding  tho  bridije  in  1876  was  made  with- 
out proper  examination  as  to  the  standing  of  the  contractor. 
Those  who  acted  for  tho  Corporation  in  making  the  contract 
had  not  sufficient  knowledge  of  iron  bridge  building  to  enable 
them  to  pass  intelligently  upon  tho  design  and  specifications. 
The  design  and  specifications  for  the  bridge  were  not  such  as 
should  have  been  accepted.  The  bridge  was  constructed 
practically  without  superintendence  on  the  part  of  the  Cor- 
ftoration  and  the  Corporation  neglected  to  preserve  a  copy  of 
the  specifications,  drawings  and  strain  sheets.  The  tests  of 
tlie  bridge  were  not  made  in  the  presence  of  any  one  acting 
for  the  Corporation  who  was  tjualilied  to  judge  of  their  value. 
From  the  time  of  the  construction  of  tho  bridge  to  the  day  when 
it  fell  the  Railroad  Company  bad  caused  it  to  he  examined  by 
no  man  only,  who,  year  after  year,  passed  over  vital  parts  of 
i  ho  bridge  without  realizing  that  they  were  of  importance. 
'This  man  had  been  in  the  employment  of  the  Corporation  for  a 
long  series  of  years.  His  trad";  was  that  of  a  mechanist.  He  had 
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not  been  educated  as  a  Oivil  Engineer  and  the  management 
bad  abundant  reason  to  know  that  he  was  not  qualified  and  had 
no  opportunity  to  qualify  himself  to  do  the  work  assigned 
to  him  with  reference  to  this  bridge.  The  series  of  tests 
of  the  bridge  recommended  by  the  Board  of  Railroad  Com- 
missioners in  1881  were  not  made.  In  the  erection  and 
inspection  of  bridges  the  management  of  a  Railroad  is  bound 
to  exercise  the  utmost  care.  Had  such  care  been  exercised 
there  is  every  reason  to  believe  that  the  disaster  would  have 
been  prevented. 

The  Board  renews  the  expression  that  "  a  preventible  ac- 
cident is  a  crime."  Notwithstanding  the  repeated  warnings 
of  the  Board,  the  spaces  between  the  ties  on  this  bridge 
were  far  too  great  for  safety  and  no  suitable  guard  rails  or 
guard  timbers  were  placed  upon  the  bridge.  The  Westinghouse 
automatic  air  brakes,  a  safety  appliance  remarkable  alike 
for  its  simplicity  and  effectiveness,  and  long  ago  approved 
and  adopted  by  all  leading  railroads,  was  not  in  practical 
operation  on  this  train,  neither  was  the  train  furnished  with 
a  sufficient  number  of  brakemen  to  comply  with  the  require- 
ments of  the  statutes. 

The  great  problem  of  rapid  transit  in  New  York  still 
puzzles  the  minds  of  engineers  and  legislators  and  capitalists. 
The  cable  road  in  the  upper  part  of  the  city  works  well 
and  gives  great  satisfaction,  and  in  the  near  future  it  is  said 
the  system  will  be  extended  over  one  of  the  great  horse  rail- 
roads in  the  city. 

Considerable  attention  of  late  has  been  given  to  experi- 
menting with  electricity  on  one  of  the  elevated  branches. 
The  motor  used  is  what  is  known  as  the  Daft  Electric 
Motor.  It  has  been  in  operation  in  the  city  of  Baltimore, 
Md.,  for  a  number  of  years.  The  road  there  is  built  over 
heavy  grades  and  around  sharp  curves  and  has  been  oper- 
ated economically  and  advantageously. 

One  of  the  first  steps  taken  by  the  Company  to  try  their 
motor  was  on  the  Mount  McGregor  R.  R.,  near  Saratoga, 
New  York. 

Here  the  steam  engine  was  rated  at  25  horse-power,  and 
an  average  current  was  supplied  by  two  generators  of  10  horse- 
power each,  and  conducted  to  the  motor  by  an  ordinary  track 
rail  laid  between  the  two,  upon  blocks  saturated  with  as- 
phaltum  and  capped  with  vulcanized  fibre.  The  load  hauled 
was  18  tons,  the  grade  9  feet  per  mile,  and  the  maximum 
speed  12  miles  per  hour. 

A  street  car  run  by  an  ammonia  engine  in  New  Orleans, 
La.,  is  reported  to  cost  but  $2'68  per  day  to  run.  The 
engines  cost  $700 '00  each,  and  the  central  plant 
$15,000-00  for  30  cars.  Power  is  obtained  by  the  expansion 
of  liquid  ammonia  into  gas,  which  is  done  without  fire, 

The  work  on  the  great  Cantilever  Bridge  across  the  Hud- 
son River  at  Poughkeepsie,  New  York,  is  being  rapidly 
pushed.  The  masonry  and  foundation  of  the  piers  and  the 
superstructure  of  this  bridge  are  in  progress  towards  com- 
pletion. 


NOTES  FROM  HOME. 
(From  our  own   Correspondent. ) 
The  projectors  of  the   City  and  Southwark  subway 
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oipate  a  very  much  more  comfortable  state  of  things  in  their 
tunnel  by  the  absence  of  steam  locomotives  and  in  the  use  of 
the  cable  systems  they  promise  their  ability  to  obtain  a  rate 
of  speed  equal  to  that  on  the  underground  Railway.  This 
will  be  the  first  trial  of  the  system  as  an  underground  line. 

A  new  explosive  for  mining  use  invented  by  Mr.  Fairer 
has  been  tried  within  the  last  few  days  at  the  Quenast 
wranite  quarries  in  Belgium.  The  results  are  said  to  prove 
this  compound  to  be  the  most  powerful  yet  known.  It  is  in- 
teresting and  suggestive  to  read  in  connection  with  this  sub- 
ject the  reports  for  the  year  1886  of  the  explosive  companies 
already  in  existence  and  to  note  their  fat  and  still  fatter  grow- 
ing dividends.  The  Nobel  Company  at  Glasgow  declared  a 
dividend  at  15  per  cent.  Thus  the  old  explosives  hold  their 
ground  against  the  modern  ones,  and  the  general  success  of 
these  companies  indicates  an  increased  activity  in  the 
mining  industries. 

The  now  Tay  bridge  is  practically  completed,  and  it  will 
\tt  opened  for  traffic  in  the  beginning  of  June.  It  is  8  years 
and  4  months  since  the  former  bridge  was  blown  down.  The 
length  of  the  new  bridge  is  close  upon  two  miles.  The  widest 
spans  are  2.30ft.  and  the  highest  part  of  the  bridge  gives  a 
clear  headway  of  77ft.  above  high  water   level.    The   girders 


rest  on  73  pairs  of  piers,  which  are  built  of  brick  faced  with 
vitrified  Staffordshire  brick,  courses  of  granite  and  wrought- 
iron.  The  site  of  the  new  bridge  is  about  20  yards  west  of 
the  ruined  structure. 

Engineer    haS  given   a   series   of  engravings   affording   a 
good  idea  of   the   character   and   appearance   of  the  bridge , 
when  complete,   and  also  shewing    the  process  of    raising  - 
the  girders  to  the  top  of  the   piers.     Reference   is   made    tO; 
the  detailed  accounts  and  drawings  of  the  bridge,  which  have 
appeared  in  the  previous  issues  of  this  paper. 

As  was  expected,  the  Elswick  exhibits  form  a  marked> 
feature  of  the  Newcastle  Exhibition,  which  was  opened  last 
week  by  the  Duke  of  Cambridge.  Sir  William  Armstrong's 
firm  here  places  before  the  public  some  very  interesting  de- 
velopments of  artillery,  rapid  firing  guns,  machine  guns, 
guns  with  carriages  to  disappear,  and  the  many  modem 
appliances  tried  and  untried  in  this  branch  of  engineering,'* 
form  an  important  addition  to  this  year's  great  Exhibition  of 
the  North. 

The  Lifeboat  Institution  offer  a  gold  medal  and  a  silver 
medal  for  drawings  or  models  of  a  mechanically  propelled 
lifeboat,  also  a  gold  medal  and  a  silver  medal  for  models  or 
drawings  of  a  propelling  power  suitable  for  the  boats  of  the 
Institution.  Drawings  and  models  must  be  sent  to  the  In- 
stitution not  later  than  the  1st  of  October  next. 

A  new  patent  fuel  has  recently  been  experimented  upon  at 
the  Bosley  Collieries,  near  Sheffield,  in  the  shape  of  briquettes, 
which  are  retailed  at  one  penny  and  one  half-penny.  These 
briquettes  are  made  of  coaldust  and  pitch.  These  materials 
form  a  hard  black  block,  which  will  not  burn  as  brightly  as  the 
ordinary  coal,  but  sends  off  as  much  heat  and  lasts  longer.. 
If  successful,  it  will  get  rid  of  what  is  now  a  drug  in  the 
market. 

The  manufacture  of  paper  bottles  invented  in  Chicago  is 
said  to  become  a  considerable  industry.  These  bottles  are 
unbreakable  and  are  of  various  sizes  and  forms  to  suit  the 
various  requirements  of  the  trade.  They  are  made  by  special 
machinery,  and  in  their  manufacture  a  large  sheet  of  paper 
glued  and  cemented  on  one  side  is  rolled  on  a.  mandul  into  a 
tube  of  any  required  length,  thickness  and  diameter.  The 
interior  of  the  bottles  is  lined  with  a  fluid  composition 
which  sets  hard  and  resists  acids  and  spirits.  Irrespective  of 
low  cost,  they  have  the  advantage  of  being  unbreakable^ 
requiring  no  packing  and  are  lighter  and  therefore  economical 
as  to  freight. 

The  paper  barrels  in  which  flour  was  recently  shipped  to 
New  York  resemble  the  common  wooden  barrels  thickly 
varnished.  They  are  made  in  5  pieces  bound  with  ordinary 
wooden  hoops,  and  the  cost  when  unpainted  is  nominal.  The 
interior  and  exterior  are  glazed  with  a  substance  which 
renders  the  barrel  impervious  to  moisture. 

Under  the  direction  of  Sir  F.  Bramwell  nearly  JBI  50,000 
has  been  expended  by  the  Corporation  of  Portsmouth  on  the 
improvements  in  the  drainage  of  the  Borough,  and  the  works 
which  mark  a  new  era  in  the  science  of  sewerage  were  formal- 
ly inaugurated  a  few  days  ago  by  the  Mayor  in  the  presence 
of  a  representative  company  comprising  several  8cientifi.c 
authorities  of  national  repute. 

The  following  gentlemen,  having  satisfied  the  examiners  at 
the  examination  recently  held  in  London  by  the  Association 
of  Municipal  Engineers,  the  Council  have  granted  them 
certificates  of  competency  :  Messrs.  E.  W.  Rich  (Hounslow), 
B.  Verschoyle  (Liverpool)  F.  J.  Nickols  (Leeds),  Charles 
Adcock  (Liverpool),  E.  J.  Nichols  (Leeds),  Henry  Dearden 
(Leeds),  F.  E.  Cooper  (Liverpool),  J.  Saunders  (Newark),  and 
T.  W.  Franlis  (West  Bromwich). 

The  gigantic  undertaking,  the  Vyrwnery  Waterworks,  is 
making  good  progress.  Up  to  the  end  of  March  over  a  million 
and  a  half  had  been  expended  on    them. 

The  paper  last  week  at  the  Institution  of  Civil  Engineers 
was  upon  the  conversion  of  timber  in  the  pine  growing  dis- 
tricts of  America  by  circular  saws  and  band  saws  in  which 
the  respective  merits  of  the  two  systems  were  considered,  as 
to  quality  of  work  and  economy.  In  summing  up  the  author 
saya  that  for  the  converson  of  pine  logs  the  balance  of  advan- 
tage lies  distinctly  with  the  band  saw  ,  and  if  this  is  so  in 
the  case  of  comparatively  small  and  cheap  timber,  it  is  cer- 
tain that  for  the  more  valuable  descriptions  of  hard  woods 
which  frequently  run  to  very  large  sizes  these  advantages 
would  be  enormously  increased. 
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Wxt  (^nzttits. 


PUBLIC  WORKS  DEPARTMENT. 

Central  Provlnees,  June  11, 1887. 
Mr.  H.  Hum/raaa,  Assiataut  Eugiiieer,  Sud  grade,  is  transferred 
frOB  the  Ciohan  DivUion,  to  the  Chief  Engineer's  Office,  Central 
Asvtnoea,  oo  sp«cial  duty  iu   coanectiou  with  a  Reconnaissance 


POQj&b,  June  9,  tS87. 
LaU  Sigar  Mai,  Aaritltant  Engineer,  1st  grade,  from  the  Ders 
OkMi  Khaa  DMaioo,  to  tb«  IrrigatioH  Branch,  Punjab. 

Irrigation  Bntnch 

Bu  Rajjan  L»l  Sahib,  Awttstant  Engineer,  Ist  grade,  from  the 
IiMTer  8iill^  and  Chenab  Dirision,  Inundation  Canals,  which  he 
Ulk  OB  tb*  aftcrnouD  of  the  7th  May  1887,  to  the  D«r»  Qhazi 
Th'*  DiviaioD,  Indus  CMoals,  wtiicb  he  joined  ou  the  afternoon 
of  the  lOth  May  1897.  The  transfer  was  made  iu  the  interests 
of  the  public  aervice. 

Mr.  J.  K.  E.  Verschoyle,  Assistant  Engineer,  lat  grade,  is 
temporarily  transferre<l  from  the  Swat  River  Canal  Division, 
which  he  left  on  the  afternoon  of  the  7th  May  1887,  to  the  Chenab 
Oteal  Division,  which  h«  joined  on  the  afternoon  of  the  8th  May 
M67.    The  traBuftr  was  made  in  the  interests  of  the  public  service. 

Mr.  F.  W.  Chanter,  Executive  Engineer,  4th  grade,  from  the 
Kamal  Division,  Western  Jumna  Canal,  to  the  Office  of  Superin- 
trndcDt  of  Works,  Western  Jumna  Canal,  to  which  he  has  been 
■tteehaH  on  special  duty,  with  effect  from  the  I5th  May  1887. 

Burma,  June  4,  1887. 

Upper  Burma  ffotifictUions. 
With  reference  to  Upper  Burma  Public  Works  Department  Noti- 
fication dated  the  17th  May  1887,  the  following  officers  have  been 
jMMted  ta  the  divisions  concerned  :  — 

Mr  J.  C  Baes,  Bxeeutive  Engineer,  8rd  gmde,  in  charge. 

R»i  Bahadur  Bhagat  Singh,  Executive  Engineer,  3rd  grade, 
Mb.  pro  («m. 

Mr.  B.  H.  BUcker,  Aagistant  Engineer,  Ist  grade. 

Mr.  H.  W.  Jamea,  AssisUnt  Engineer,  Ist  grade. 
n. — Tile  Taunadheimgyi  Dividon — 

Mr.  P.  B.  Baberts,  Exscutive  Engineer,  and  grade,  in  charge 
III.— The  MMn  Divigion— 

Mr.  F.  Sharp,  Executive  Engineer,   3rd  grade,  sub.  pro  tern., 
in  eharge 

Mr.  W.  W.  Robertson,  Honorary  Assistant  Engineer.  -" 

!▼.— The  Myingyan  Divisicm — 

Mr.  W.  B.  Campbell,   Eiecotive   Engineer,    4th   grade,   tem- 
ponry,  in  charge. 

Mr.  J.  Leonard,  Aasistant  Engineer,  Sod  grade, 
v.— Tho  Mandalay  Civil  Divition — 

Mr.  E.  J.  Rumsby,  Executive   Engineer,  3rd  grade,  in  charge. 

Mr.  J.  Donnati,  Assistant  Engineer,  Ist  grade. 

Mr.  A.  D.  Anthony,  Assistant  En'^nneer,  3rd  grade. 
VX — The  CUndirrin  Divition — 

Mr.  J.  P.  Uendersoo,  Executive  Engineer,  4th   grade,    tempo- 
raij,  in  chaxze. 

Mr.  C.  R  Housden,  Executive  Engineer,  4th  grade,  temporary 

VI L— The  Shv«bo  Divition—  e        >         f        / 

Mr.  W.  H.  King,  Exaentive  Engineer,  2nd  grade,  in   charge. 

LteaUnwit  C  N.  Beevor,  b.e.,   Assistant  Engineer,  2nd  grade. 

Mr.  T.  Conaaiiuon,    Executive  Engineer,  4th   grade,   tempo- 


▼Tn. — The  Bhamo  Divition — 

Mr  J.  Wallace,  Executive  Engmeer,  4th  grade,  sub.  pro  tern,., 

K.— rte  RMbjf  MiMt  Divition— 

Mr.  R  D.  Buck,  Aaaistant  Engineer,  Ist  grade. 
Mr.  W.  E.  Muntz,  Assistant  Engineer,  2nd  grade. 
Lotrtr  Burma  Aotificatiom. 
The  following  gub-En|>ioeers    are   promoted    to    the    rank   of 
Honorary  Assistant  Engineers  : — 

Mr.  .J.  G.  McKertich,  Sob-Engineer,  Ist  grade. 
Babn  R»m  Daas  Bbatacharji,  Sub-Engineer,  3rd  grade. 
f«  ,K      I.  «»5'«'y,  E«e«itirB  Engineer,  3rd  grade,  is  appointed 

to  the  charge  of  the  5th  division  of  the  Toungoo- Mandalay  Rail- 
way txte„Hu,n,  extending  from  mile  116,  chain  .3,320,  to  the  south 
P,".-l?l  t"^  '  iver  in  mile  184,  with  head-quarters  at 
ryawbwe      /  tment  to   date   from   the    lat  June   1887 

iron  which  d^u  .„,    */  Survey  division  will  cease  to  exist.  ' 

„.  .       .  Butttak  State  RaSwa^. 

wiu  reference  to  thi.  office  Notification  dated  the  23rd  instant 
adLh^  .^.7*^  Execnuve  Kngineer,  2nd  grade,  is  temporariU- 
»ttaArfto  the  Engineer.m-Chiefs  office,  with  effect  from  the  23rd 


Mr.  E  .T    AUT>r'f.> 


biaarriv. 
is  poateH 


-'T«fanf   Engineer,   Ist   grade,  reported 
forenoon  of  the  30th  May  1887   and 
..,  I'onngooMandalay   Kxtension. 


M.-W.  P.  and  Oudh.  June  11, 1887. 
•#     «    t    T        ^^'*^^' °-nd  Roadt  Branch. 
,JX^  „f  .kT^'aii  kTI'*',^  y'^g\u^ir,  3rd  grade,  is  posted  to 
ttodttrgeoftbe   AUahabul    Divunon,  Provincial    WorksTduring 


the  absence  of  Mr.  Hodges,  Executive  Engineer,  ou  leave,  or  until 
further  orders. 

Irrigation  Braiwk. 

His  Honor  the  Lieutenant-Governor,  North- Western  Provinces, 
and  Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotion,  with  effect  from  the  date  specified: — 

Mr.  H.  J.  Strickland,  Assistant  Engineer,  1st  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary,  vice  Mr.  Nicolls  on 
fnrloagh,  6th  May  1887. 

In  supersession  of  Notification  dated  28th  April  1887,  His 
Honor  the  Lieutenant-Governor,  North- Western  Provinces,  and 
Chief  Commissioner,  Oudh,  is  pleased  to  order  the  following 
promotion  with  effect  from  the  date  spoeitied: — 

Mr.  W.  6.  Gordon,  Assistant  Engineer,  Ist  grade,  to  be 
Executive  Engineer,  4th  grade,  temporary,  vice  Baboo  Jogindro 
Nath  Mukerji,  on   furlough  15th    Marcli  1887. 

Bombay,  June  9,  1887. 

H.  K  the  Right  Hon.  the  Governor  iu  Council  is  pleased  to 
make  the  following  appointments,  vice  Mr.  J.  H.  E.  Hart,  who  has 
been  granted  privileu'e  leave,  from  10th  June  1887,  or  such  later 
date  as  he  may  avail  liiraself  of  it. 

Mr.  J.  E.  Whiting,  m.a.,  M.  Inst,  c.e.,  to  act  as  Chief  Engineer, 
for  Irrigation  and  Sii|)erintending  Engineer,  Central  Division. 

Mr.  A.  Hill  to  act  as  Executive  Engineer,  Nira  Caual. 

The  duties  of  Joint  Secretary  to  Government,  Public  Works 
Department,  Irrigation,  will  be  performed  by  the  Secretary  to 
Government,  Public  Works  Department,  during  Mr.  Hart's  absence. 

Mr.  H.  J.  Landon,  Assistant  Engineer,  first  grade,  acted  as 
Kxecutive  Engineer  for  Irrigation,  Khandesh,  from  6th  April  to 
25tli  May  1887. 

Assam,  June  4, 1887. 
Privilege  leave  for  three  months  is  granted  to  Mr.  E.  J.  Mitchell, 
Assistant  Engineer,   2nd  grade,   with  effect  from  18th  June  1887, 
or  such  subsequent  date  as  he  may  be  permitted  to  avail  himself  of 
the  same. 

India,  June  11, 1887. 

The  following  officers  are  transferred  temporarily  to  Burma 
Provincial  EstahlislMnent,  viz.: — 

From  Bengal. — Mr.  .1.  T.  Simpson,  Executive  Engineer,  2ud 
grade  ;  Mr  W.  P.  Milne,  Executive  Engineer,  4th  grade,  snb. 
pro  tern.,  Mr.  J.  A.  Price,  Executive  Engineer,  3rd  grade. 

From  North-  Western  Provinces  and  Oudh. — Mr.  A.  T.  Dodsworth, 
Executive  Engineer,  4th  grade,  sub.  pro  tern. 

Assam,  June  11 1887. 

Privilege  leave  for  three  months  is  granted  to  Rai  Sahib  Brij 
Mohanlal,  b.a.,  Assistant-Engineer,  1st  grade,  with  effect  from 
such  date  as  he  may  be  allowed  to  avail  himself  of  the  same. 

The  one  month's  privilege  leave  sanctioned  to  Mr.  G  W. 
Winckler,  Executive  Engineer,  in  notification  dated  the  2Cth 
May  1887,  ia  hereby  extended  four  days.  Mr.  Winckler  availed 
himself  of  the  thity-four  days'  privilage  leave  on  the  forenoon  of 
the  6th  June  1887,  making  over  ohiirge  of  the  Public  Works,  Kam- 
rup,  to  the  Deputy-Commissioner. 

Privilege  leave  for  two  months  and  twenty-five  days  is  granted 
to  Rai  Bliolanath  Dass.  Bahadur,  Executive  Engineer,  1st  grade, 
with  effect  frora  shcIi  date  as  he  may  avail  himself  of  the  same. 

Mr.  D.  J.  Clancey,  Assistant  Engineer,  2nd  grade,  is,  in  the 
interests  of  the  public  service,  transferred  from  the  Khasi  and 
Jaintia  Hills  Division  to  the  Cachar  district,  and  appointed  to 
officiate  as  District  Engineer  of  Cachar,  vice  Rai  Bholanatli  Dass, 
Bahadur,  proceeding  on  privilege  leave. 


inbmn  ^nginwxin^  Patent  Register. 


Specifications  of  the  undermentioned  inventions  have  been 
filed  under  the  provisions  of  Act  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  23pd  May  1887. 

178  of  '86.-  -Patrick  Ualey,  Kngineman  of  Rajputaiia-Malwa  State 
Railway,  residing  at  Saburniattee  near  Ahmedabad 
in  Guzerat.  For  a  tiirmig/i  communication  fftween 
Brake-van  and  Engine. 

213  of  '88.— Marcns  Begg,  Tea  Planter  of  Noahaharle,  Jorehaut, 
Upper  Assam.  — For  an  improved  Tea  JiolHny  Machine. 
81  of  '87.— T^e  Westinghonse  Brake  Company,  Limited,  of  Caaal 
Rotul,  Kings  Cross,  in  the  CVjunty  of  Middlesex,  Eag- 
\a,adi.-  -For  imjtrovemcnts  in  fluid  pressure  automatic 
hrnkf.  mechanism. 


PATENTS,  TRADE  MARKS,  DESIGNS. 
INDIAN  ENGlNEERINa    now  offers  to   Inventors  generally 
the  advantages  of  its  Patents  Dkpartmbst. 

Patents  procured  and   Designs  anfl  Trade  Marks   registered  in 
all  parts  of  the  world. 

The  gale  or  working  of  inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 
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Sumbhoo    Chunder    Auddy, 
No.  58,  WELLINGTON  STREET, 
Calcuttsi. 

New  and  Second-hand 

ENGINEERING  and  SCIENTIFIC  BOOKS 

In  stock  or  procured  at  lowest  terms. 
Agent  Jor  the  Sale  of 

INDIAN  ENGINEER/NO. 


vmw  Boozs. 

By  Rai  Bahadur  Kunhya  Lai, 
M.I  C.E.,  lat-  Execiitivs  Engineer., 
P.W.D.,  Punjab,  Fellow  of  the  Punjab  Uui- 
T  ersitj. 

RcLES  for  calculating  the  Velocity  and 
Discharge  of  Rivers  and  Open  Canals. 
Re.   l-O-O. 

A   Treatise  on   Surveying   Instnunents 
and   Surveying.     Designed   for  the   use    of 
Native  Sm-veyors.     (Oordoo.)     Re.  1-0-0. 
Apply  to 

Thk  new  imperial  press,  Lahore. 


TRAUTWINE'S 

ENGINEEIUNG   WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 

(25th  thousand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps         ...  ...  ...    f5'00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD   CURVES.      Twelfth   re- 

vked  edition.     1886.     Limpoalf  ..      2"50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
shortly     ...  ..  ...      2-00 

John   Wilev   and   Sons, 
15,  ASTOR  PLACE,  NEW  YORK. 

TBE  DESIONINQ  OF  ORDINAKT 

IRON  HIGHWAY  BRID0E8. 

lUustratea  by  Numerous  Engravings  and  7  Folding 
PUtes,  Showing  BridgM  Actually  Oooitruetod  and 
giving  iheir  DimonHioDH  ;  also  containing  42  Tables. 
By  J.  A.  L.  WADDELL,  C.E.,  B.A.Sc,  Ma.E., 
Late  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Tokio,  Japan  ;  Member  of  the  American 
Society  of  Civil   Engineers.    Price,  £400. 

JOHN     WILBT     AND   SON8,    16,    Astor  Place 
Sew  York 


rpi 


The  ENCINEERINC  &  MINING  JOURNAL 

SiBscKiiTKiN  PuicK,  including  postage  for 
India  and  all  countries  in  the  Postal  Union, 
$5  -20m.  =  Rs.  H  per  annum.  All  payments 
must  be  made  iu  .-idvance. 

''he  Scientific  Publi.shing  Co., 

27,  PARK  PLACE,  NEW  YORK, 
ARents  for  Indian  Rv(imfi>r'mq. 

PATENT  POCKET  ISLrDESULES, 

For  Enerineeiintr  Oaleulationa, 

¥or gi-,in^  at  sight  results  'n'hkh  -vaulti  otherxvise 
he  only  ol'taincd  by  zi'orkiji^  tediow;  mathettititiceU 
torinulir. 

UosiguoH  and  patented  by  LALA  OANGA  RAM 
A.  M.  I.  C.  E,  M.  I.  M.  E.,  Ex.  Eng.,  P.  W.  !>.,  Punjab 
S  No.  1.  -For  Sciintlings  of  Tim  ber  in  Beams  and 
S  {  Jiiints.  iilid  for  .Striiiiis  on  Trusses,    Ap- 


li 


plicubie  to  all  loruia  and  Spans.    Price 
Rs.    ..  .10 

No.  2  — ForThickoet<8  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heighU,  under  all  possible  conditions. 
Price  Rs.  . .  •  •  •     * 


No.  3.— For  Strains  on  Girdem  (Tdate,  braced, 
tattice,  warren,  Ac.,  all  form  and  spans) ; 
Bending  and  Shearing  Strains  found 
direct  WITHOUT  CALCULATIONS 
Bars  requiring  counter-bracing  deter, 
mined  at  sight.     Price  Rs.  ..  -? 

'    v  FULL  SET  FOR  Rs.  2* 

Illustrated  Pamphlet   of  Instructions,     shewin 
several  examples  worked  out,  accompnny  each  in- 
strument.    Pamphlet  separate,  8  anna«. 

JOHN  FLEMING  &  COMPANV,  BOMBAY 


ENGINEERING  DEPARTMENT, 

103,  Clive  Street. 


MACHINERY  DEPOT, 

Canning  Street. 


-5^^ 


CALCUTTA. 

sole;  AGENTS  for  ME-^sits.  MARSHALL  SON.S  &  Co.'s  celebi-atcd 
Portable,  Semi-Portable,  Horizontal  and  Vertical  Engines. 

ll.\LMER,  LAWRIE  &  Co.  having  made  special  arrangements  with  Messrs. 
M.ARSHALL  SONS  &  Co.,  are  in  a  position  to  furnish  quotations  such  as  will 
ciiinpare  favorably  with  those  given  by  any   firm  who  manufacture  similar 

iHiuhinery. 


Supplied  from  our  own  designs. 


Skilled  Mechanics  sent  up-country  for 
the  erection  of  all  kinds  of  Machinery. 


niusti^ietl  quarterlu  circular  sent  free  on  application. 


GREAT  EASTERN  HOTEL  COMPANY,  LIMITED. 


CALCUTTA. 


WATERPROOF  GOATS  &  SUITS. 

Warranted  not  to  Stick. 

Coats  S.3.  3-8,  4-3  and  9-3— Suits  Rs.  6-3,  8-0  and  14-0. 

Special,  Lists  on  Ajuilication. 


"Chelsea. 
Bs.  13. 


u. 


14 


Deck  Shoes. 

Slack  Kulsbsr  and  Canvas. 
Bs.3. 


-  •  '-    s 


Wellington  Riding. 
BnfE  Eide. 
Bs.  lS-4. 


The"Elcho." 

Buff  drain  Zlde. 

ZU.  20. 


THE  "DERBY  " 

A  Waterproof  boot  at  a  moderate  price. 
Black  arain  As- 11  aad  13-Calf  Ra.  13  Md  ie-8 


Shooting  Boots. 

Black  arain  Side. 

Bs.  10-8. 16-0. 


386 


INDIAN  ENGINEERING. 


[June  18,  '87. 


M 


a  r  i  1 1  i  o  r 


^E 


d  \v  a  r  (\  s. 


CIVIL*  SIKCHAXICAL  ENQIXKKRS, 

Iron  Founders,  Ship  Builders 
and  Contractors. 

HaT<  Wood  Wobkisc  Machixkbt 
Now  on  view  »t  Sa  1.  Hastings"  Street 
By  J.  MfDOWALL  AND  SONS. 
PoTim  MOBTICISC  ASD  BOBISO  Machisks— 
To  wiok  "nmber,  11'  Jeep  «ud  cut   Mortices 
onto  1.' 
OwBmBD  Planing  b  Mouldisg  Machwks 
To  operMC  upoo  four  Met  at  once  of  boards 
Dp  to  18"  by  4." 

Tbxo:ii5o  MACHnoB  roB  JotsKBS  and 
CafaioM  Makei*. 

48"  Endlcw  Band  Sawing  Machmes— To 
cut  ?4'  in  H»i>th. 

*   Bind    Sawing  Macliinea— To 
c  ■  ;h. 

&A«  .-,i.sL.i.a— For24,"  36"  and  4S"  Cir- 
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VOL.  I. — January— June,  1887. 

The  first  half-year's  publication  of  Indian  Engineering 
is  completed  with  the  present  issue.  The  Index  is  under 
preparation  and  will  be  supplied  with  the  Title-page  for 
binding  at  an  early  date. 


NAVAL  DOCKYARDS  IN  THE  EAST. 

The  Government  of  India  is  a  Government  of  anomalies. 
All  around  us  we  see  the  sorry  spectacle  of  an  elaborate 
administration  with  some  important  section  of  the 
machinery  either  disabled  or  altogether  omitted.  How 
its  smooth  working  can  be  assured,  notwithstanding 
those  drawbacks  is  a  mystery  to  those  uninitiated  in 
the  secrects  of  a  bureaucracy.  At  times  the  deficiencies 
are  painfully  brought  home  to  us  in  some  national  dis- 
aster, and  we  close  the  stable-door  after  the  steed  has 
been  stolen.  A  state  of  unpreparedness  seems  to  be  the 
rule,  and  our  readiness  to  act  in  an  emergency  the  excep- 
tion. Would  it  not  be  wiser,  and  in  accordance  with 
the  dictates  of  prudence  that  we  set  our  house  in  order 
before  a  calamity  overtakes  us,  when  it  might,  perhaps, 
be  somewhat  late  in  the  day  to  rectify  the  omission.  The 
policy  of  laiisez  faire  is  scrupulously  adhered  to,  when 
a  little  activity  might  help  to  avert  the  danger.  Always 
be  ready  with  your  pistol  is  a  truism  which  does  not 
seem  to  find  a  place  in  the  sober  deliberations  of  our 
rulers.  While  other  nations  profit  by  the  teachings  of 
past  experience,  we  permit  history  to  repeat  itself  when 
our  affairs  are  concerned. 

Take  for  example  the  defences  of  India.  Such  a  state 
of  things  is  without  a  parallel  in  the  history  of  the  world. 
A  country  governed  by  an  alien  race,  and  which  is  supposed 
to  be  eagerly  coveted  by  another  European  power,  not 
far  from  our  North- Western  limits,  has  a  sea-board  of 
thousands  of  miles  ;  and  not  a  single  port  throughout  its 
entire  length  that  could  stand  a  siege  for  twenty-four 
hours.  Of  course,  something  has  been  done  in  that 
direction  to  secure  the  safety  of  the  river  approaches  to 
the  Metropolis,  where  perhaps  it  was  least  required.  No 
foreign  fleet  would  ever  dream  of  coming  up  the  river, 
unless  its  commander  had  made  up  his  mind  to  meet  the 
certainty  of  a  watery  grave  among  the  treacherous  sands 
of  the  Hughli.  It  is  true  the  pockets  ol"  the  poor 
rate-payers  have  been  scjueezed  dry  to  construct  a '  scienti- 
fic' frontier,  which  might  never  be  of  any  service  what- 
ever. But  beyond  these,  what  has  been  done  to 
enable  the  country  to  repel  foreign  invasion  ?  Simply 
nil.  Look  at  Bombay  and  Madras.  The  latter  could 
be  bombarded  and  laid  in  ruins  before  any  damage 
could  be  done  to  the  attacking  fleet.  As  for  the 
former,  it  is  a  fact  that  there  are  two  floating  batteries 
in  the  harbor,  but  as  to  what  .protection  they  could  afford  in 
the  hour  of  danger  we  leave  experts  to  speak  for  them- 
selves. 

This,    however,   is   not    all.     Even   in    the    matter  of 
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docks   the  country  is  as  badly   oflf;  and  we  goto    sleep 
in  blessed    igaonuice  of  danger,   until  some   inquisitive 
Member  of  the  House  of  Commons  throws  some  light  on 
the  subject,    and  draws   out  the   Secretary  of  State    for 
India ;  it   then   becomes    a  nine    days'    wonder,    to    be 
sou  crowded   out  of  memory   by  other  facts.     In  reply 
to  a  qnerj-  from  Admiral  Field,  Sir  John  Gorst  is  reported 
to  have  said  that  the  original  cost  of  the  iron  floating  dock 
at  Bombay  was  £;i07,000.     The  expenditure  was  incurred 
in    1868  by  authority     of    the    Secretary    of  State  for 
India  in  Council,  and   by  the  advice  of  the  Government 
of  Bombay  backed  by  the  Government  of  India.     He  was 
not  aware  of  any   ships   of  Her  Majesty's  Navy   having 
been  docked   there.     This   dock     had  been  leased  to   the 
Peninsular  and  Oriental     Company   for  five  years  at   a 
nominal  rent,  the  Company  being  under  the  obligation  to 
keep    it  in    proper    repair.      Referring   to   the  subject 
we  wrote  some  time  back    that    the  result    of  the    con- 
sideration given  by  the  Board  of  Admiralty  to  Sir  John 
Coode's  reports  has  been  to  determine  it  to  begin  at  a  very 
early  date   with   the   construction   of  a  dock  at  Bombay, 
suited  to  the  reception  of  the  largest    of  our  iron   clads. 
It  is  considered  that  further   accommodation   should   be 
also  provided  for  H.  M.'s  ships  in  Eastern  waters,  either  at 
Trincomalie,  Colombo,   or    Singapore.      Now     consider- 
ing that  there  are  at  present  two  dockyards,  one  at  Malta 
and  the  other  at  Hong-Kong,  there  should  certainly  be  an 
interrae<]iate  one,  and  Bombay    offers  great   facilities   for 
sucli  a  structnri'  of  the  iioci'ssary  capacity. 


certaincd  and  recorded.    As  the  Times  of  India  very  pro- 
perly observes  "  The  present  dockyard  is  not  only  exposed 
to  hostile  fire  from  the  entrance  to  the  harbor,  but  could 
also  be  worried  by  occasional  shells  from  any  ship  carrying 
heavy  breech-loaders,  and    cruising    off    Malabar   Point 
We  do  not  intend  to  enter  here  on  the  relative    merits  of 
the  Hog  Island  site,  or  any   other  ;   but  to   emphatically 
insist  on  the  absolute  necessity  of  the  site  selected  being 
safe  from  any  possibility  of  bombardment.     As    a  harbor 
of  refuge  for  a  ship  disabled  in  action,  the  dockyard  must 
be  able  to  offer  perfect  safety  during  the  execution  of  any 
necessary  repairs,   for   the   vessels  in  dock  are  perfectly 
helpless  to  defend  themselves,  and  would  suffer  abnormal- 
ly and  uselessly  from  attack   in    that  position,  while  it 
would  be  extremely  difficult,  if  not  impossible,  to  persuade 
native  workmen  to  work  in  any  place  where  a  shell  had 
fallen." 


There  is   one  point,,  however,  to  which  we  would  invite 
the  attention  of  our  readers.  Referring  to  Sir  John  Gorst's 
reply  quoted  above,  it  would  appear  that  a  hydraulic  dock 
had  been  erected  for  the  reception  of  vessels ;  but  at  the 
first  trial  made  of  its  capacity,   it  came  to  grief.     Accord- 
ing 10    published  accounts,   the  site  of   it  had    been  so 
injudiciously  selected  that  currents,  we  presume  compara- 
tively strong  only,  absolutely  prevented  safe  entry  between 
the  cfilumns  and  over  the  pontoon  upon  which    the    vessel 
making  the  first   essay   was   to  be  raised.     It  was  found 
impossible  so  to  direct  the  course  of  the  ship  as  to  prevent 
her  fouling  the  columns ;  and  se  veral  of  these  were  carried 
away,  or  at  least  so  deranged  that  they  were  rendered  in- 
capable of    fulfilling  their  legitimate  function.     We  must 
conclude,  aa  we  cannot  learn  that  any  attempt  was  ever 
made  to  repair  the  dock,  that  this  first  instance  of  failure 
had   convinced  those   in    charge  of    it     that   the    diffi- 
culty experienced  as  to  safe  entry    at  this  first  trial  must 
for  ever  remain  insuperable.     Now,  as  is  well  understood, 
too  great   care  cannot  br;  employed  on  such  constructions, 
for  if  it  is  a  walled  dock,   less  anxiety  may  be   felt    in 
shipe  entering  it,  as  in  that  case  the    danger   is  confined 
only  to  the  ship,  if  it  is  not  properly  handled  ;   whereas  in 
the  case  of   a   hydraulic     lift,   the    vital    parts   of  the 
structure  receive  injury,  and  it  is,  therefore,  of  the  utmost 
moment  that   the    undertaking  should  enjoy  immunity 
from  any  unnecessary  risks.     Ignorance   of  the   state   of 
the  harbor  cannot  be  pleaded  as  an  excuse,  for  it  has  been 
surveyed  and  resurveyed  so  often  that  there  are  scarcely 
any  of  its  salient  features  that  have  not  been  properly  as- 


SINGARENI  COALFIELD. 

Not  long  ago   we    furnished  some  particulars    relative 
to  this  field  which,  it  would  appear  from    English   papers, 
has  been  since  favorably  reported  upon  by  Mr.  T.  W.  H. 
Hughes,  of    the    Geological   Survey    of  India.     To  Dr. 
King  is  the  honor  duo  for  drawing  the   earliest   attention 
to  the  importance  of  the    field  which,   according  to    the 
most  recent  account  received,  promises  to   take  a   com- 
manding position  in  the  material  development  of  a  here- 
tofore but  little  known  part  of  the  country.     The  inves- 
tigations of  Mr.  Hughes  have  resulted  in  the  discovery  of 
a  productive  area  of    six    square  miles.     Assuming  the 
average  thickness  of  coal  at  26  feet   we    have,  as  already 
mentioned  in  our  last  issue,   a  total  of  156,000,000  tons, 
of  which  94,000,000  tons  will  be  available  for  the  market. 
The  coal  is  declared  to  be  excellent  and    capable   of  bear- 
ing exposure  and  handling.     The  clay  lamination  so  con- 
spicuously present  in    the    Raniganj     coal    is  altogether 
absent  in  this  coal.     There  is  another  variety  suitable  for 
smithy   purposes    and    showing   tendency   to  coke.     Mr. 
Hughes  believes  sufficiently  good   coke   could   be  manu- 
factured to  meet  local  requirements  or  furnish  a  supply  in 
connection  with  smelting  works.     Nature  could  not  have 
been   more    bountiful  in  the    localisation  of   this   field, 
which  is  surrounded   by   extensive  deposits   of  limestone 
and     iron  ore   of  excellent    quality,   thus     pointing   to 
future     industrial     possibilities.      Happily   this   is     not 
the    only     spot     so    favored    in    the     country.     There 
are  the  Raniganj,  the  Beerbboom,  the  Palamow,  and  other 
mineral   areas,  which  for   want  of  capital  and  easy   and 
inexpensive  means  of  communication  are,  with  one  excep- 
tion, abandoned  or  crushed  out  of  active  existence  by  the 
overpowering  current  of    foreign   competition.     The   re- 
sources of  the   country  are  vast    and  unlimited   and  are 
availably   located,  but  it  is  the  want  of  a  fixed  policy  on 
the  part  of  Government  and  the    want  of  capital,  the  soul 
of  business,  that   delays  their  development.     We   are  in- 
clined to  characterise  the  policy  of  England  towards  India 
as  selfish  and  oppressive  in  some  respects.    The  belief  that 
she  is  growing  rich  while  India  is  becoming  poor — obtains 
benefits   at  the  expense    of  her  poor  Indian  subjects — ha^ 
apparently  some  foundation. 
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The  Government  imports  into  the  country  yearly 
stores,  materials  of  war,  railway  plant,  &c ,  amounting  to 
upwards  of  21  millions  sterling,  and  what  a  drain 
this  is  on  the  exche(|uer  of  the  country  ?  But  how 
can  we  expect  an  improvement  when  this  continues  from 
year  to  year  without  an  attempt  to  so  arrange  things  as  to 
counterbalance  the  account  ? 

We  do  not  wish  it  to  be  understood  that  the  policy  of 
England  has  hitherto  been  umviae,  but  only  imply  that  it 
has  been  somewhat  selfish.  What  we  would  wish  to  see  is, — 
and  it  is  not  inconsistent  with  the  present  condition  of  the 
country  and  its  institutions,  its  claims  and  aspirations, — 
that  the  country  be  converted  into  a  vast  field  of  manu- 
facturing and  industrial  centres  and  supply  her  own  re- 
quirements from  her  own  resources.  This  cannot  be 
accomplished  without  English  capital,  which  must  be 
invited  into  the  country  by  a  wise  and  accommodating 
policy.  With  a  dozen  companies  like  the  "  Hydrabad 
(Deccan)  Company,"  enjoying  like  privileges  and  conces- 
sions, the  country  would  soon  present  a  prosperous  appear- 
ance. It  is  needless  to  look  to  the  plough  alone  for  the 
enrichment  of  the  country,  the  furnace,  the  hammer,  and 
the  chisel  must  also  be  recognised  as  elevating  and  wealth- 
producing  factors.  With  raw  materials  absolutely  without 
limit,  with  abundance  of  cheap  and  industrious  labor,  and 
a  vast  country  to  serve,  English  capitalists  would  find 
India  a  congenial  field  for  investment. 


FINANCE  AND  REVENUE  ACCOUNTS  FOR 

188.5-86. 

A  KECENT  number  of  the  Gazette  of  India  contains  a 
Government  Resolution  on  the  Finance  and  Revenue  Ac- 
counts for  1885-86,  which  is  interesting  from  more  than  one 
technical  point  of  view.  The  only  disturbing  element  was 
the  fluctuation  in  the  Exchange  on  English  expenditure, 
which  was  considerably  worse  than  the  Estimate.  The 
Budget  Estimate  was  framed  on  the  basis  of  an  Exchange 
of  19ci.  or  i;i  =  Rs.  12-6as.  the  rate  actually  realized  and 
at  which  the  English  net  expenditure  was  brought  to 
account  was  l8-2d  or  £l=Rs.  1.3-la.  The  explanation 
given  of  the  Provincial  adjustment  being  worse  than  the 
Budget  by  £1,248,100  is,  that  shortly  after  the  beginning 
of  the  official  year  there  arose  the  necessity  of  making  large 
military  preparations  in  the  North-Western  Frontier,  and 
the  Supreme  Government  issued  orders  to  Provincial 
Governments  to  curtail,  as  far  as  possible,  all  expenditure 
of  an  optional  character.  This  entailed  a  curtailment  of 
expenditure,  chiefly  in  the  P.  W.  D.,  and  between  this 
reduction  and  the  Provincial  share  of  the  improvement 
of  Revenue,  over  the  Budget,  they  underspent  their 
revenues  by  £523,900,  and  appropriated  £724,200  of 
past  accumulations.  Attention  is  drawn  to  the  fact  that 
under  Railway  receipts  (£1,184,400)  the  Imperial  Revenue 
improved ;  to  the  .saving  in  Provincial  expenditure,  that 
on  Builiings  and  Roads  (£466,.300)  mainly  contributed. 

In  regard  to  the  charge  for  interest  on  debt,  £78,600 
was  debited  to  the  portion  charged  to  Railways  and 
Irrigation  Works. 

With  reference  to  Railways  the  year  under  review 
shows  general   improvement,    being    a  more    favorable  I 


one  than  was  anticipated  at  the  time  of  the  Estimates. 
The  depression  caused  by  the  falling  off  in  the  wheat 
trade  in  1884-85,  was  in  a  measure  recovered. 
The  )iet  earnings  under  the  heading  '  Irrigation'  (Major 
Works)  sh  ew  that  the  Estimates  were  not  realized,  the 
receipts  being  less  than  in  any  of  the  preceding  five  years. 
The  Estimates  were  framed  for  a  considerable  falling  ofiF 
even  from  the  former  standard,  owing  to  the  failure  of 
the  Nadrai  aqueduct,  which  greatly  diminished  the  water 
supply  to  the  Ganges  and  Lower  Ganges  Canals.  There 
was  another  cause  of  the  diminution  in  receipts,  viz.,  from 
the  Westeni  Jumna  Canal  ;  this  is  accounted  for  by«n 
abundant  rain-supply  during  the  year.  Particular  stress 
is  laid  in  the  Resolution  on  the  results  for  1884-85,  which 
was  one  of  exceptionally  high  revenues,  and  the  same 
favorable  returns   may  not   be  repeated. 

On  the  subject  of  Buildings  and  Roads,  there  was  an 
augmentation  in  the  receipts  by  exceptional  revenues ; 
in  the  expenditure  on  Military  Works  the  annual  grant 
of  one  crore  was  slightly  underspent.  Regarding  the 
expenditure  in  Civil  Works  the  difference  between  the 
Budget  Estimate  £4,136,500  and  the  Revised  Estimate 
£3,706,200  is  attributed  to  the  restrictions  necessitated  in 
the  early  part  of  the  year. 

Under  Capital  Expenditure  are  included  '  Railways'  and 
'  Irrigation.'  As  to  the  first  the  excess  over  the  Budget 
Estimates  was  due  to  the  rapidity  with  which  the  con- 
struction of  the  Railways  on  the  North-Western  Frontier 
was  carried  on.  As  to  the  second  item,  the  Budget  was 
reduced  to  secure  funds  for  Railway  construction. 


IMPORTANT  ANTIQUARIAN  DISCOVERY. 

An  antiquarian  discovery  of  some  importance  has  just 
been   made   by  the  Collector  of  Kistna,  Mr.  R.    Sewell. 
The  '  find'  consists  of  a  series  of  rock-cut  sculptured  caves 
in  the  side  of  a  hill  forming  the  western    boundary   of  a 
small  valley  situated  about   20  miles  north  of  EUore  in 
the   Godaveri  District.     The  principal   caves  are  (])   a 
Buddhist  Chaitya,  consisting  of  a   single    circular   cham- 
ber, containing  a  dagoba  seven  feet  high  ;  (2)  a   Vihara, 
formed  of  a  row  of  sculptured  rooms   and  cells,  which 
constituted  the  residence  of  the   monks.     The    Chaitya 
has  some  resemblance  to   the  well-known  Lomas   Rishi 
cave  in  Behar,  and  differs    from    it    only    in    having    no 
pillared   vestibule  to  the  principal    dagoba   chamber.    A 
few  letters  of  an  inscription  on  the  Vihara  help  to  fix  the 
date  at  about  100  or   150  A.D.    There  are   several    other 
large  excavations  in  the  same  hill-side  partially  sculptured, 
while   on  the  hill  above  are  the  remains  of  a  large  brick 
stupa,  and  in   one  place  a    number   of  pillars,   many   of 
which  were  found  lying  on  the  ground,  but  three    or  four- 
standing.    They  are  much  weather  worn,  and  are  sculp- 
tured  in   an  early  style.     The  great  interest  in  this  dis- 
covery, however,  lies  in  the  fact  that  the  monument   be- 
longs to  a  class  of  which  no    examples    have    as  yet  been 
discovered  in  the   South  of  India.     The  attention  of  Dr. 
Burgess,  of  the  Archaeological  Survey,   has  been  called  to 
the  '  find,'  so  that  we  may  expect  to  hear  more    about  it 
later  on. 
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Madras  Harbor. — There  is  an  erratum  in  Art.  XIII. 
which  we  wish  to  correct.  At  beginning  of  2nil  column, 
p.  364 — 300  feet  should  bo  500.  The  only  question 
has  ever  been  between  5.'>0'  the  original  width,  and  -toO' 
the  width  to  which  tho  Home  Committee  recommended 
the  mouth  should  be  reduced. 

Bombay  Port  Trust. — Prince's  Dock  Extension 
Works  Progress  Report  for  May  (1887)  shews  that  the 
total  amount  paid  to  the  contractors  was  Rs.  35,38,827. 
The  daily  average  number  of  men  and  women  working 
ofi  the  Dock  and  at  tho  ((uarries  was  4,411,  the  greatest 
number  in  one  day  (7th)  being  4,839. 

Trjchinopoly  Sanitary  Improvements. — The  largest 
town  in  Southern  India  stands  in  urgent  need  of  good 
drinking  water  and  imroved  drainage.  The  water-supply 
scheme  now  under  investigation  will  probably  cost  not  less 
than  a  lakh  of  rupees,  while  the  drainage  scheme  prepared 
by  Major  Brockman  in  1880,  and  still  awaiting  execution, 
amounts  to  nearly  three  lakhs. 

GoLD-Mi.MSci  Prospects  in  Mysore. — Mr.  Lavelle's 
Eleport,  which  we  are  publishing,  on  the  gold-bearing 
tracts  of  Mysore,  have  been  checked  by  Mr.  Bruce  Foote, 
of  the  Geological  Survey  of  India,  who  was  deputed  by 
the  Government  of  India  for  the  purpose.  The  matter  is 
now  under  consideration  and  in  due  course  final  orders 
will  be  issued  as  to  the  terms  of  mining  concessions  to 
be  granted  in  future  by  the  Mysore  Government. 

The  Armstrong  Enqineerino  Scholarship. — This 
Educational  endowment  is  a  tribute  to  the  Civil  Engineer 
who  controlled  the  P.  W.  D.  of  the  Central  Provinces 
for  several  years.  The  Scholarship  is  open  to  any  native 
of  the  Central  Provinces  who  either  desires  to  go  to 
Roorki-e  to  (|ualify  for  a  Sub-Ovorseership  at  the  Thoma- 
aon  College  or  who  wishes  to  proceed  to  the  College  of 
Science,    Poona.    to   <iualify  for  tho  same  position. 

English  Engineers  for  Japan. — The  Kobe-Shimo- 
noeeki  Railway  Company  has  decided  to  engage  a  Super- 
intending Engineer  from  England.  Mr.  C.  A.  Pownall, 
iLLCE.,  of  the  Kobe  Government  Railways,  now  in  Europe, 
has  been  asked  to  secure  a  suitable   person.     We   also 

'.it  the  TAkyo  Gas  Works  are  to  have  an  English 
..  _  r  after  all.  These  are  the  appointments  which 
were  supposed  to  have  fallen  to  Germany  owing  to  diplo- 
matic influence. 

American  Locomotives  for  China.— The  grand  Lo- 
comotive Works,  of  Paterson,  recently  shipped  through 
Messrs.  Rtissel  &  Co.,  of  China,  the  first  locomotive  engine 
ever  built  in  America  for  use  in  China.  It  goes  to  the 
Kaiping  Railway  Company,  Limited,  which  controls  the 
Kaiping  Coal  Mines,  about  seventy-five  miles  north-east 
of  Ti.Mi-t«n,  in  the  province  of  Chili,  and  has  a  light 
railroiid  of  standard  gauge,  twenty-eight  miles  long,  and 
used  for  hauling  a>al. 

An  Important  Appointment.— The  appointment  of 
Director-General  of  Mines,  referred  to  in  article  12 
clau8«»  XI.  and  XV.  of  the  Mining  Agreement,  was  made 
by  His  Highness  the  Nizam,  on  the  19th  Rajjab^  H 
l:«)4,  corresponding  with  5th  April  1887,  and  Mr  Syed 
Ali  Bilgrami,  b.a..  f.o.h.,  a.r.s.m.,  a  covenanted  servant 
of  the  Hyderabarl  Government,  who  received  a  technical 
i^luoition  in  England  at  the  expense  of  Government 
nominated  to  the  appointment. 

Military  Opkratioss  in  Burma:  Thk  TKih,,-viii 
DEPAKTMENT.-The  thanks  of  the  Coranmnder-in-Chief 


are  given  to  tho  members  of  the  Telegraph  Department 
under  Mr.  C  P.  Landon,  through  whoso  exertions  man\ 
miles  of  telegraph  have  been  established  and  kept  open 
for  work  under  great  difficulties  ;  and  His  Excelleucy  fully 
endoi-ses  the  praise  accorded  by  Sir  George  White  to  the 
officers  named  by  him.  This  acknowledgment  is  specialh 
endorsed   by  the  Governor-General  in  Council. 

The  Public  Service  Commission.— Colonel  Mal- 
lock,  Deputy  Director-General  of  the  Telegraph  De- 
partment, gave  strong  evidence  in  favor  of  recruiting 
for  the  superior  grades  from  England.  They  must  have 
the  best  men  obtainable  to  keep  up  the  efficiency  of 
the  department,  as  the  Superior  officers  were  also  fre- 
quently required  for  field  service.  Even  recruiting  from 
Cooper's  Hill  they  did  not  at  present  get  the  best  men, 
because  the  training  Avas  one  year  less,  and  the  pay  was 
less  than  for  the  Public  Works  Department. 

The  Late  Mr.  G.  H.  Bayly,  m.i.c.e.— We  deeply 
regret  to  have  to  announce  the  untimely  death  of  Mr, 
G.  H.  Bayly,  the  Executive  Engineer  of  Mysore. 
Mr.  Bayly  was  a  servant  of  the  Imperial  Government, 
whose  services  for  several  years  past  were  lent  to 
the  Mysore  State.  "  Capable  in  every  way,  conscien- 
tious in  everything,  hard-working  always,  he  was  eminent 
both  in  public  and  in  private.  No  man  ever  had  greater 
confidence  reposed  in  him,  and  no  man,  we  suppose,  was 
ever  more  respected  and  esteemed  by  those  who  knew  him." 
Mr.  Bayly  was  a  b.a.,  l.c.e..  Trinity  College,  Dublin. 

Shone  Hydro-Pneumatic    System  of  Sewerage. 

This  system  is  in  extensive  operation  in  England  and 
abroad,  and  has  recently  been  applied  to  the  Houses  of 
Parliament,  London.  The  Engineer  himself  has  furnished 
us  with  his  Report  for  publication.  The  system  is  especially 
suitable  for  flat  territories,  as  by  the  adoption  of  this 
principle  good  gradients  can  always  be  obtained.  It  can 
also  play  a  successful  part  in  ameliorating  ind  supple- 
menting existing  sewerage  arrangements  without,  in 
the  majority  of  cases,  necessitating  the  reconstruction 
of  the  works.  It  is  likely  to  soon  get  an  extensive  trial  in 
America. 

Irrigation  Works  in  the  N.-W.  P. —The  most  im- 
portant fact  in  connection  with  the  irrigation  in  the 
North- West  and  Oudh  last  year  was  the  complete  destruc- 
tion of  tho  Nadrai  Aqueduct,  which  carried  the  Lower 
Ganges  Canal  over  the  Kali  Nadi.  This  was  caused  by 
an  unprecedented  flood  in  the  Nadi  due  to  three  succes- 
sive days  of  heavy  rain  in  the  Bulandshahr,  Aligarh,  and 
Etah  districts.  Fortunately  the  accident  did  not  put 
such  a  complete  stop  to  irrigation  as  might  have  been 
expected,  for  the  country  irrigated  by  the  Lower  Ganges 
Canal  has  since  been  satisfactorily  served  from  the  Upper 
Canal,  except  in  the  case  of  the  Bewar  branch,  which 
had  to  be  closed. 

The  Singapore,  Straits  Settlements  and  Slam 
Electrical  Company,  Limited.— The  object  of  this  new 
company,  which  has  been  formed  imder  respectable  aus- 
pices, is  to  acquire  and  work  an  electric  lighting  conces- 
sion, dated  September  1885,  for  Singapore  and  the 
Straits  Settlements,  and  for  carrying  out  electrical  work 
in  all  its  branches,  including  telephones  and  telegraphs.! 
A  glance  at  the  prospectus,  which  is  replete  with  infor- 
mation, shows  the  importance  and  rising  positions  of  some 
of  the  localities  and  towns  where  the  company  intends  to 
transact  business.  ■  It  is,  we  think,  very  justly  contended 
by  the  Directors  that  there  is  ample  margin  for  large 
profits  in  introducing  the  electric  light  in  these  places,  % 
gas  costs  three  or  four  times  what  it  does  in  England. 
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Field  Operations  in  Burma  :  The  Royal  Engineers. 
— The  number  of  Royal  Engineer  officers  who  have  been 
fiiiployed  in  Upper  Burma  has  been  exceptionally  large. 
The  Commanding  Royal  Engineer,  Captain  A.  R.  F. 
Dorward,  R.E.,  brings  forward  the  names  of  the  following, 
wlio  have  done  special  good  service  : — Captain  W.  F. 
Shone,  Lieutenant  I.  A.  Tanner,  Captain  (Brevet-Major) 
C.  B.  Wilkieson,  Captain  H.  H.  Barnet,  Captain  J.  D. 
Fullerton,  Captain  M.  C.  Barton,  Lieutenant  T.  F.  B. 
Renny-Tailyour,  and  Lieutenant  F.  Glanville.  His 
Excellency  the  Comni;uider-in-Chief  specially  recommends 
Captain  Shone,  Captain  Goodwyn,  and  Lieutenant  Tanner. 
Thi:  Governor-General  in  Council  thanks  the  Command- 
ing Royal  Engineer,  Captain  A.  R.  F.  Dorward,  D.  S.  0. 

The  Indian  Railways. — We  have  been  favored  with 
the  Director-General's  Report  for  1886.  The  net  receipts 
of  Indian  railways  for  1880  shew  an  increase  of 
Hs.  63,14,996,  giving  a  return  equal  to  5-90  per  cent,  on 
The  capital,  excluding  indirect  charges.  Last  year's  percont- 
Hge  was  5'84<.  There  was  a  general  increase  of  receipts, 
but  specially  on  the  Great  Indian  Peninsula  and  the 
Rajputana-Malwa  lines.  The  total  tonnage  of  merchan- 
<lise  carried  increased  by  941,836  tons.  The  number  of 
passengers  carried  increased  from  80  to  88  millions.  Of 
these  the  first-class  passengers  constituted  only  "044  per 
cent.  On  the  Slst  of  March,  13,390^  miles  of  railway 
w('re  open  for  traffic  ;  l,025i  miles  were  opened  during 
th(!  year.  The  total  capital  expeuditure  up  to  the  31st 
Dcicember  amounted  to  178  millions  sterling.  We  pur- 
pose dealing  with  the  Report  more  fully  in  an  early  issue. 

SiND-PiSHiN  Railway  Honours. — The  Pioneer  com- 
l>laiiis  that,  although  the  constructors  of  the  Feroze- 
piire  Bridge  have  already  received  their  meed  of  praise, 
\\i>:  authors  of  that  much  greater  work,  the  Pishin 
Itailway,  have  not  yet  been  noticed.  The  Civil  and 
Milit(i,ry  Gazette  thereon  observes  that  it  is  well, 
pi'rhaps,  that  members  of  Parliament  at  home  are 
Ix/ginning  to  display  a  little  pardonable  curiosity  about 
rhe  construction,  expense  and  other  matters  of  the 
Line.  The  history  of  this  costly  blunder  has  not  yet  been 
written  ;  but  we  have  an  idea  that  it  will  be  some  day. 
Meanwhile  those  who  know  most  about  it  are  naturally 
rhose  who  are  inclined  to  say  least.  Nevertheless,  a  Re- 
solution will  shortly  be  published,  thanking  the  officers 
ot  the  Sind-Pishin  Railway,  and  granting  them  either 
M  gratuity  of  one  months  pay  for  each  year's  service, 
or  one  month's  leave  for  each  3'car,  which  may  be  tacked 
ou  to  any  leave  that  may  be  due  to  the  officers. 

b'lELD  Operations  in  Burma:  The  P.  W.  D. — The 

Governor-General  in  Council  acknowledges  that  the  labors 
( 'f  the  Public  Works  Department  have  been  of  marked 
valu(;  during  this  campaign.  In  this  department  the  names 
of  Mr.  H.  J.  Richard  and  Mr.  E.  J.  Rumsby  have  been 
specially  brought  to  notice.  Captain  Dorward,  R.E.,  brought 
r<  >  the  notice  of  the  Commander-in-Chief  the  very  great 
assistance  rendered  to  the  officers  of  the  Royal  Engineers 
in  their  work  by  Messrs.  H.  J.  Richard  and  E.  J. 
Rumsby  of  the  Public  Works  Department,  and  requested 
that  some  mark  of  the  Viceroy's  appreciation  of  their 
work  may  be  accorded  to  them.  Sir  George  White  says 
that  Mr.  Edward  Mitchell,  Assistant  Engineer,  Depart- 
ment of  Public  Works,  Assam,  acted  as  Field  Eugineer  in 
directing  the  road-making  operations  across  the  Sweja 
route  from  Tummoo  to  the  Chindwin,  and  has  been  en- 
gaged since  September  in  surveying  for  a  military  road 
tiom  Manipur  to  Tummoo. 


South  India  Ship  Can.\l,  Port  and  Coal  Station, 
Limited. — On  the  29th  March  this  Company  was  regis- 
tered, with  a  capital  of  £1,060,000,  divided  into  200,000 
7  per  cent,  preference  shares  of  £.t  each,  and  60,000  de- 
ferred shares  of  £1  each,  to  construct,  work  and  ad- 
minister a  ship  canal  across  the  Island  of  Ramisaram,  in 
the  Indian  Ocean,  with  a  coaling  station  and  harbor 
accommodation  in  connection  therewith  ;  and  to  construct 
other  public  works  in  Southern  India.  For  such  pur- 
poses the  Company  will  adopt  an  agreement  of  the  11th 
Febriuiry,  between  Burton  Griudrod,  Elliott  Bradbridge, 
and  Hy.  Jenkins,  of  the  first  part,  Francois  Deloncle  of 
the  second  part,  and  Isidore  Spielman  (for  the  Com- 
pany) of  the  third  part,  for  the  purchase  of  a  concession 
granted  by  the  Secretary  of  State  for  India  in  Council, 
for  making  such  canal.  The  number  of  directors  is  not 
to  be  less  than  five,  nor  more  than  nine  ;  qualification, 
£250  of  nominal  capital.  The  remuneration  of  the  board 
will  be  determined  by  the  Company  in  general  meeting, 
provided  that  £4,000  per  annum  be  the  minimum. 

Public  Works  in  the  Pudukota  State. — The  allot- 
ment on  public  works  during  the  year  1885-86  was 
Rs.  1,21,950,  which,  including  an  unexpended  balance  of 
Rs.  15,827  brought  forward  from  the  previous  year, 
amounted  to  Rs.  1,37,777,  and  Rs.  4,074  were  refunded, 
leaving  a  balance  of  Rs.  23,936  to  be  utilized  in  the 
following  year.  The  two  main  roads  from  Pudukota  to 
Trichinopoly  and  Tanjore  were  maintained  and  kept  in 
perfect  order.  The  road  to  Madura  was  completed  and 
opened  for  traffic  during  the  year.  Some  of  the  irrigation 
works  were  put  in  order.  The  reconstruction  of  the  bridges 
that  were  washed  away  by  the  floods  of  December  1884 
was  nearly  completed  during  the  year  under  report.  The 
principal  roads  in  the  capital  were  fully  re-metalled  and 
tunnelled  wherever  necessary.  In  addition  to  the 
tanks  and  ponds  that  were  cleared  and  put  in  thorough 
order  last  year,  eight  more  ponds  in  the  capital  were  re- 
paired during  the  year  under  review,  but  nothing  is  said 
of  their  supply  channels,  which  require  considerable 
attention.  Mr.  C.  H.  Wilks,  ali.c.e.,  has  been  appointed 
State  Engineer  from  the  beginning  of  the  current  official 
year. 

The  Director-General  of  Stores,  India  Office. — 
The  waste  entailed  by  having  recourse  to  England  in  the 
manner  done  for  Indian  requirements,  is  evidenced  by 
the  fact  that  in  contracts  for  iron-work  for  the  Indian 
State  railways,  and  other  Government  work,  it  is  always 
stipulated  at  Home  that  there  shall  be  "  an  addition  of  50 
per  cent,  to  the  net  quantity  of  rivets,  and  of  10  per 
cent,  to  net  quantity  of  bolts  required  for  waste."  Hence 
somebody  wants  to  know  what  becomes  of  all  these 
rivets  and  bolts,  for  surely  it  cannot  be  that  the  Govern- 
ment workmen  spoil  half  as  many  rivets  as  they  use,  and 
one  out  of  every  ten  bolts  ?  Again  we  cannot  see  the 
wisdom  of  calling  for  the  supply  and  delivery  in  England 
of  iron-work  for  Roofing  for  Works  and  Running  Sheds  of 
the  Indian  State  Railways  when  the  drawings  unmistake- 
ably  shew  that  they  are /ac  similes  of  structures  already  exe- 
cuted in  the  country  without  the  intervention  of  the  Direc- 
tor-General of  Stores.  But  this  is  nothing  to  the  folly  of 
having  to  double  the  contract  period  for  the  erection  of  a 
certain  Court  House  in  Bengal  simply  because — with  thou- 
sands of  tons  available  in  the  local  market — the  contractor 
has  to  await  the  pleasure  of  the  Secretary  of  State  in. 
respect  to  obtaining  the  few  tons  of  iron  joists  he  requires 
to  complete  his  undertaking.     Verb.  sap. 
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(TuiTcnt  ^Jcins. 


Tub  SimU  Km,-  Arts  Eiliibition  will  probably  op«ii  during  the 
iMt  w**k  of  S^ptemWr. 

CilT.%is  J.  Hkct.  Director  of  Afarine,  left  by  yesterdays 
ftwrnrr  from  Oilcutu  on  a  visit  to  Burma. 

SisTKBS  and  a  qiwHer  million*  of  gallons  of  kerosine  oil  were 
imported  into  t"*lcutU  from  the  I'nited  States  List  year,  but  it 
i«<lout.tfal  if  Rii«i»n  coiupetition  c«n  Iv  resisted  much  longer. 

Maing  Pk  M.\iSG  has  l>een  elected  to  an  engineering  .sclicdar- 
•hip  of  R*.  60  per  mensem,  tenable  for  five  years.  On  competing 
kw  cllege  cour»e,  the  student  will  be  posteil  to  the  P.  W.  ])., 
Boms. 

TnR  sppointment  of  Dr.  G.  Watt,  c.i.k.,  as  scientific  assistant 
in  the  Revenue  and  Agricultural  Secretariat,  has  yet  to  be  sanc- 
tioned by  the  Secretary  of  State  for  India,  before  whom  the 
papers  now  are.  * 

At  a  recent  meeting  of  the  Municipal  Commissioners  it  was 
resolved  to  give  their  Engineer  special  powers  to  enable  him 
to  cope  more  satisfactorily  with  the  present  most  wretched  state 
of  tiie  Madras  roads. 

J  -  -  -  _  t  ri.f.  Ralawali  Bridge  on  the  Northern  Extension 
„j  .  "  khand  Railway   (between   Moradabaii  and 

Roi.i..',  "--  ;•■•  .^■■^-ion  of  a  grand  ball  at  Halawali  on  the  night 
of  the  6lh  in»un^  which  was  a  great  success. 

T  ..ars  to  be  a  likelihood  of  an   increase   of   traffic  over 

tl,.  , I,  of  the  North- West  Railway,  as   the  United    Rail- 

way lu.i  <  ...vernment  Servante'  Aa.sociation  have  been  indented 
upon  for  engine-drivers  for  that  particular  line. 

The  E.  I.  R.  Company,  as  an  experiment,  are  running  a  train  of 
1,000  tons  from  Howrah  to  Delhi.  Two  engines  work  the  train 
on  the  chord  line  in  consequence  of  the  heavy  gradients.  We 
have  not  yet  heard  how  the  experiment  answers. 

Mr.  Horace  Bell,  the  Manager  of  the  Tirhoot  State  Railways, 
will  officiate  as  Manager  of  the  North-Western  .system  of  Rail- 
wavs  during  Colonel  Wallace's  absence  on  leave  to  England.  Mr. 
F.  J.  Spring,  the  Under-Secretary  in  the  Public  Works  Depart- 
ment. Bengal,  is  to  act  for  Mr.  Bell  as  Manager  of  the  Tirhoot 
Railways. 

The  Burma  Sute  Railway  may  be  said  to  be  paying  its  way 
now.  The  Railway  authorities  are  working  with  much  spirit, 
now  that  tliev  have  the  Tounghoo-Maiidalay  Extension  on  hand. 
It  is  generally  believed  that  the  Irrawaddy  Flotilla  Company  will 
•offer  to  some  extent  when  the  iron  horse  puffs  his  way  direct  to 
llandalay. 

A  Masdai~\t  correspondent  writes  : — Every  outstation  having 
now  been  connected  by  telegraph  with  the  head-quarter  stations, 
the  telegraph  section  "of  the  Madras  Sappers  and  Miners  has  left 
f„,  i>...  . .  ,..  Tliey  deserve  well  of  their  country,  as  under  very 
tr  .stances  they  have  placed  a  network  of  wires  all  over 

ttv  ...    ..   i-iiuire<l  region. 

Tbk  La'-know-Sitapnr-Kheri  Railway  has  just  been  tested  by 
the  first  outburst  of  the  monsoon,  and,  we  regret  to  learn,  has 
been  found  wanting.  On  the  15th  instant  the  train  from  Lucknow 
to  .Sitapar  was  eight  hours  late  owing  to  the  overflow  of  a  water- 
eourve  which  caused  a  tem|)orary  break  in  the  line.  The  damage 
appears  to  have  been  repaired. 

Mr..  Oeooiiegas,  the  Engineer-iu-Chief  of  the  Madras  State 
R-  rveys,   is  at  present   preparing   plans   and  estimates 

ai  up  a  report  of    the   Villapurani,    Paiku!    and   other 

pr  ite  Itailway  Surveys,  for   the  transfer   of    which    the 

k  ■-■.  Railway  authorities,  under   instructions  from  their 

Board  of  Directors,  are  at  present  negotiating  with  the  State. 

i'l"  industry  in  the  Nizam's  Dominions,  which 
'ed  by  two  mills,  those  of  Hyderabad  and 
a  fresh  and  very  important  impetus  in  the 
V  in  Aurtingabad  to  erect  and  work  a  mill 
lien  and  l,fK)0  looms.  The  capital  of  the 
compiiuy  it  fiaoi  at  six  lakhs  in  1,200  shares  of  Rs.  500  each. 

""'     "   '''■  '.'        iiire   Engineer  of   the    Madras    St.ite 

I;  id  charge,  temporarily,  of   the   duties 

'■  leer   for    Railways,   Madras,    pending 

'  '  llie  app<jintnient,  as    it  is  found    im- 

I'  !■  me  work    of   the  department,   especial- 

■ns,  with  only  one  officer  at   head-quarters, 

....,  i-.E. 


The  cotton 
is  at   preset) ' 

KullMirL.'a.  i 
f. 

;  i,  • 


>1 


'f;l*i v<.  to  a  fjiiitt'iii 


V.til 


JI.1CI(<. 


IV.  .1  r;i*e  of  some   interest  to  Muni- 

II   India.     It  appears  that  a 

.  .   on  the  land  and   buildings 

■xny    wiUiiii    Municipal    limits.     The    Railway, 

.i«l  all  liability,  on  the  ground   that  it  was   not 

.iily    but  the  State  who  owned  the  land  held  by  the 


Railway.     The  question    i.s,  it  is  said,   likely   to  get  into   the  law 
courts. 

Mr.  .1.  0.1TES,  the  Controller  of  Stores  of  the  East  Indian 
Ritilwav  Company,  having  proceeded  to  Darjeeling  on  sliort  leave, 
Mr.  11.  Wood,  tiie  Store  Accountant,  liaa  been  appointed  to  .-utt. 
for  him  during  his  absence.  It  is  said  that,  on  being  relieved  of 
bis  present  temporary  duties,  Mr.  Wood  is  likely  to  take  up  his 
new  appointment  .as  A.«sistant  (Controller  of  Stores,  the  Govern- 
ment of  India  having  recently  .sanctioneil  the  creation  of  that  po.st. 
It  is  ,ilso  rumoured  that  Mr.  Wood  intends,  at  no  distant  period, 
to  proceed  home  on  short  privilege  leave. 

An  interesting  forecast  of  the  monsoon  has  been  issued  by 
Mr.  John  Eliot,  the  Officiating  Meteorological  Reporter.  Mr.  Eliot 
lavs  far  less  stre,«s  than  Mr.  Blandford  on  the  Himalayan  snow- 
fall, and  much  more  on  the  existing  meteorological  conditions  in 
India.  Judging  by  these  he  anticipates  that  there  are  likely  to 
be  good  rains  in  North-East  and  Northern  India  ;  that  the  Bengal 
current  will  be  strong  and  early,  and  the  Bombay  weak  and  late  ; 
and  that  the  Punjab  and  in  a  less  degree  the  Central  Provinces 
are  likely  to  come  in  for  particularly  abundant  rains. 


Setters  tcr  tlie  (Ebitor. 


[  The  Editor  desires  it  to  he  distinctly/  understood  that  he  does  not  hold 
himself  responsible  for  the  opinions  expressed  by  corrtspondents.] 


RANGOON  CATHEDRAL. 

Sill, — In  reference  to  your  note  on  the  terra  cotta  for  Rangoon 
Cathedral  allow  me  to  make  a  few  emendations  ;  The  name  of 
the  contractors  should  be  Messrs.  Robinson  and  Drury  ;  the 
name  of  the  architect  is  Mr.  Chisolm  ;  the  style  of  the  architec- 
tural terra  cotta  intended  for  the  Cathedral  is  Gothic — Early 
Decorated — while  that  of  the  Financial  Buildings  at  Calcutta  is 
late  French  Renaissance. 

Architect. 


A  RATIONAL  SUGGESTION. 

Sill, — It  may  be  interesting  to  your  readers  to  see  a  paragraph 
in  an  article  "The  Imperial  Institute"  in  the  Westminster  Revieu) 
for  April  last,  which  is  as  follows  ; — "  Neitlier  do  we  mean  by 
practical  men  Royal  Engineer  Officers,  wlnm  it  is  ruinoined 
there  is  .some  intention  of  thrusting  into  the  Intelligence  Depart- 
ment of  the  institute.  That  corps  must  be  kept  out  at  all  costs— 
if  the  business  men  do  not  wish  every  po.st  in  the  Institute 
soon  filled  by  Royal  Engineer  Officers." 

Civis. 


SEEBPORE  ENGINEERING  COLLEGE. 

Siu 1  learn    tliat  the   authorities  are    obtaining  information 

with  a  view  to  so  improve  this  Institution  as  to  make  it  more 
popular  than  it  is  at  present.  I  note,  however,  that  although  the 
"  Entrance"  tests  have  been  higher  in  the  Madras  College  of 
Encineering,  the  latter  has  only  quite  recently  assimilated  its 
curnculum^to  that  of  Seebpore,  by  extending  its  course  to  five 
years.  But  Roorkee  still  holds  the  advantage  of  a  shorter  course 
of  study,  and  it  is  this  absence  of  uniformity  that  induces  me  to 
address  you. 

Ex-^TVO. 


SILK  FILATURES. 

Sill,  -I  have  the  honor  to  enclose  herewith  copies  of  transla- 
tions of  two  letters  regarding  experiments  for  the  stifling  and 
drying  of  the  chrysalises  of  Cocoons  with  Gauthier's  apparatus- 
described  in  your  "issue  of  the  19th  February.  It  will  be  easy  from 
these  letters  for  you  to  understand  how  well  goods  by  this  appa- 
ratus are  treated.  I  send  tliis  imformation  as  a  sort  of  a  .supple- 
ment to  that  already  published  in  your  Journal. 

You  will  see  that  the  experiments  for  drying  silks,  chussums 
stuflTs,  wool,  goat's  hair,  cotton,  straw  and  felt  hats,  p'ltes  alinwi- 
Uiries,  starch,  &c.,  which  were  made  at  Lyons.  Valence,  Alais  and 
Marseilles,  all  gave  good  and  conclusive  results. 

The  apparatus,  as  you  are  aware,  is  very  simple  and  consists  of 
two  combined  chambers  according  to  the  requirements  of  the 
industry  and  of  the  quantity  of  merchandise  to  be  dried;  if  it  can 
be  constructed  in  a  luanufactory  where  there  is  a  steam  boiler,  its 
expenses  and  keep  are  trifling.  As  you  can  see,  this  apparatus  is 
applicable  to  all  the  merchandise  which  requires  a  prompt  desicca- 
tion or  drying  ;  merchandise  treated  by  this  system  can  never  be 
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burnt  nor  deteriorated,  as  one  sees  continually  by  other    systems, 
when  the   hot  air  cannot  be  regulated. 

TnssER. 


THE  BENGAL-NAGPUR  RAILWAY  JUNCTION. 

Sir, — Your  correspondent  '•  A  "  has  somewhat  overstated  the 
suitability  of  Govindpur  as  tlie  point  of  junction  of  the  East  In- 
dian Railway  with  the  Bengal-Nagpur  Railway,  in  comparing  it 
with  Asansol  as  the  place  of  location  of  the  said  junction.  He 
has  lost  sioflit  of  an  important  factor  in  the  economy  of  Railway 
administration,  viz.,  the  working  charges  on  the  extra  distance  run, 
which  unlike  the  construction  charges  incurred  once  for  all — com- 
paratively speaking — will  be  perpetual  or  as  long  as  the  Railway 
iasts!  "  A  "  is  in  error  in  thinking  that  the  value  of  land  at  Asansol 
is  prohibitive  or  higher  than  at  the  locality  he  speaks  of.  The  land 
at  the  place  referred  to  by  "  A  "  may  be  valueless  now  or  cheaper 
than  obtainable  elsewhere,  but  the  moment  circumstances  point  to 
the  probability  of  a  Railway  through  it  the  value  will  soon  go  up. 
Perhaps  it  will  be  information  to  "  A"  to  learn  that  the  alternative 
alignment  from  Asansol  passes  through  a  tract  of  country  geologi- 
cally described  as  non-carboniferotts  and  that  the  owners  and  pro- 
prietors of  the  same  are  willing  to  treat  with  Government  on  the 
easiest  possible  terms.  "  A"  is  far  from  being  right  in  thinking  that 
the  preferential  line  fiora  Asansol  will  prove  non-productive,  as 
there  are  known  fields  of  coal,  iron  and  lime-stone  in  the  neighbonr- 
hoo>i  of  the  line,  which  when  developed  will  contribute  largely  to 
its  revenues. 

X.  Y.  Z. 


THE  E.  I.  R.  NEW  FERRY-STEAMER. 

Sir, — It  will  perhaps  be  interesting  to  you  and  to  some  of  your 
readers  to  know  that  the  East  Indian  Railway  Company  are 
going  to  relieve  their  old  steamer  Kaahejee,  at  Sahibgunj,  of  a  good 
deal  of  its  labors  which  have  of  late  been  increased  by  the  opening 
of  the  Assam-Behar  Railway.  She  had  done  considerable  service 
before  the  Company  got  her  upwards  of  26  years  ago,  and  al- 
though repairs  have  been  done  from  time  to  time,  she  has  been 
running  constantly  ever  since  being  put  on  the  Sahibgunj  Cara- 
goUa  Ferry  in  1864,  and  is  entitled  to  superannation.  She  is,  there- 
fore, to  be  replaced  by  a  new  steel  steamer  of  more  modern 
principles,  built  in  accordance  with  the  design  of  the  Locomotive 
Superintendent  submitted  under  Indent. 

This  steamer  is  being  fitted  and  erected  and  partly  constructed 
by  the  Locomotive  Department  of  the  Railway  at  the  Jubilee 
Bridge  yard,  where  we  have  the  benefit  of  what  can  be  of  service 
from  the  shops  and  stores  belonging  to  the  bridge. 

She  is  a  first-class  vessel  built  entirely  of  steel  (Siemens  Martin) 
of  the  following  dimensions. 

Length  over  all  ...  ...  170'  0" 

Breadth  moulded  ...  ...  24'  6" 

Do.       extreme  ...  ...  40'  6," 

Depth  moulded  ...  ...  8'  3" 

Draft  in  working  order  ...  ...  3'  0" 

The  principal  feature  in  the  vessel  is  its  light  draft,  securing 
neatness  of  design.  All  the  frames,  deck  beams  and  other  steel 
angles  are  rolled  to  special  sizes  by  which  the  greatest  rigidity  is 
obtained  with  the  minimum  amount  of  metal. 

The  engines  are  compound,  surface  condensing,  direct  acting  on 
the  diagonal  principle,  working  a  pair  of  feathering  paddles  14 
feet  diameter.  The  cylinders  are  48"  and  27"  diameter  with  3'  0" 
stroke  taking  steam  from  two  boilers  of  locomotive  type  at  a 
working  pressure  of  100  lbs.  per  square  inch. 

The  engines  are  so  designed  as  to  have  the  cylinders  at  one  end 
and  the  condenser  at  the  other.  Both  being  bedded  together  by 
distance  pieces  on  the  engine  stools  below,  and  by  the  diagonal 
main  stays  above.  By  this  arrangement  the  engines  are  entirely 
self  contained,  the  entire  strain  being  taken  up  by  the  body  of  the 
engine  on  the  one  hand  and  the  paddle  shaft  brackets  on  the 
other,  without  throwing  any  steam  on  the  engine  beam. 

The  boilers  are  of  Lowmoor  iron  with  brass  tubes  the  draft 
being  kept  up  by  an  independent  fan  and  engine.  The  safety 
valves  on  the  boilers  are  made  to  discharge  the  escape  steam 
downwards  through  the  hull  bottom,  to  prevent  annoyance  to 
passengers. 

In  general  the  vessel  is  fitted  with  all  the  latest  improvements 
such  as  steam  capstains,  steam  winches  for  the  holds,  improved 
telegraph  between  engine-room  and  steering  deck,  and  improved 
steering  geardispensing  with  outrigger.. 

The  awning,  roof,  main  and  steering  '  decks,  ladies'  and 
gentlemen's  saloons  with  all  the  necessary  comforts  for  passengers, 
will  be  finished  by  the  middle  of  September,  and  the  vessel  may  be 
expected  to  be  ready  ffir  work  shortly  after  ami  the  travelling 
public  who  have  to  make  the  journey  by  this  steamer  will,  no 
doubt,  appreciate  this  improved  accomniod:ition. 

M.  I.  M.  E. 


Jitemrg  ^ctkeB. 


Dynamics  tor  Beoinners.  By  C.  B.  Lock,  M.A.  London  :  Mac- 
millau  and  Co.  1887. 
In  our  issue  of  1 2th  March  we  discoursed  somewhat  generally 
on  the  subject  of  Mechanics.  The  work  now  before  us  could  hard- 
ly be  brought  under  the  category  of  those  discussed,  as 
it  only  explains  the  elementary  principles  of  a  part  of  the  subject ; 
but  the  new  departure  made  in  it  in  the  treatment  of  this  branch 
of  mixed  mathematics  is  in  every  way  worthy  of  attention 
as  a  good  introduction  to  the  study  of  applied  as  well  as 
theoretical  mechanics.  It  combines  the  advantages  of  simpli- 
city and  clearness  for  beginners  with  due  regard  to  scientific 
accuracy.  The  first  part  treats  of  Linear  Dynamics,  which  is  the 
feature  of  the  book.  The  next  on  "  Motion  in  one  Plane,'  'i.e., 
Direction.  Section  III  is  devoted  to  Illustrations  and  Section  IV. 
to  Energy.  Care  has  been  taken  both  in  the  text  and  the  examples 
to  use  uniform  and  precise  terms,  and  some  suggestions  are 
made  as  to  names  with  the  view  of  preventing  that  confusion, 
of  ideas  so  common  with  beginners.  The  result  on  the  whole  has 
been  a  simple  and  clear  exposition  of  the  first  principles  of  a 
branch  of  study  beset  with  difficulties. 


The  Work  of  the  Imperial  Institdtb.  By  Sir  Frederick  Abel, 
F.R.S.  London  :  William  Clowes  and  Sons,  Ld.  1887. 
This  Pamphlet  contains  the  Address  delivered  at  the  Royal 
Institution  in  April  last  by  the  distinguished  Scientist  who  took 
such  a  prominent  part  in  promoting  the  Indian  and  Colonial  Exhi- 
bition. The  Address  has  already  appeared  in  most  of  the  news- 
papers ;  but  the  Statistics  appended  to  it  to  illustrate  the  deve- 
lopment of  the  British  Colonies  during  the  Queen's  reign  are 
instructive.  We  find  that  the  Imports  and  Exports  of  all  depen- 
dencies of  the  Crown,  taken  together  were  eleven  times  larger 
in  1885  than  they  were  in  1837,  while  the  population  has  in- 
creased more  than  fourfold.  This  evidence  of  prosperity  should 
secure  unity  as  a  means  of  strength  to  Her  Majesty's  Realms. 


England  as  a  Petroleum  Power.  By  Charles  Marviri.  Loudon  : 
R.  Anderson  and  Co.  1887. 
The  author  of  the  "  Petroleum  Industry  of  Russia  "  has  essay- 
ed to  shew  that  there  are  similar  factors  or  "  New  Fields  for 
British  Enterprise  within  the  Empire."  His  contention  is  "  India's 
Petroleum  for  India,"  and,  therefore,  having  annexed  the  Burmese 
Oil  Fields  we  should  work  them.  He  considers  it  an  anomaly 
that'  India's  Petroleum  deposits  on  steamer-traversed  rivers 
should  "remain  ignored,  undeveloped,  idle."  But  he.  apparently 
forgets  that  efforts  are  now  concentrated  in  regard  to  utilising 
"  India's  Petroleum  for  India's  Railways."  We  refer  to  the  oil 
deposits  of  "  Sibi"  and  '•  Pindi"  on  our  North- West  Frontier.  His 
arguments,  however,  are  souml,  and  the  cause  he  advocates  is 
worthy  of  the  attention  of  Briti.sh  enterprise.  The  brochure  is 
produced  in  the  style  of  Mr.  Marvin's  other  orange  wrapper 
shilling  pamphlets  and  affords  an  hour's  easy  agreeable  reading. 


Among  late  works  upon  Electricity,  one  by  Linnueus  CJmuming, 
entitled  ''Electricity  Treited  Experimentally,"  for  the  use  ut 
schools  and  students,"is  meeting  with  .an  active  sale,  it  is  a  12ino. 
volume  of  389  pages,  with  212  illustrations. 

A  recent  work  by  P.  M.  Randall,  author  of  the  "Quartz  Opera- 
tor's Hand  Book,"  entitled  "Practical  Hydrawlics,"  deals  with 
the  usual  questions  of  fiow  of  water  in  pipes  and  open  coTulnits, 
and  is  accompanied  by  a  series  of  tables  of  computation  of  velo- 
cities, etc.  These  tables  are  made  out  in  terms  of  feet  measures 
not  metrical,  for  which  Mr.  Randall  claims  an  advantage.  While 
the  work  is  largely  a  compilation  from  various  sources,  there 
are  additions  of  a  somewhat  original  nature,  and  the  practical 
examples  given  add  to  its  value,  especially  for  others  than  the 
skilled  engineers.  As  the  author  has  given  his  attention  laigely 
to  mining  engineering  in  California,  we  presume  this  present  w.nk 
of  his  will  be  found  to  be  admirably  adapted  to  the  w.xnts  nf 
the  hydraulic  mining  profession. 


104 


INDIAN  ENGINEERING. 


[June  25,  '87. 


^cTUval  Jlrtidcs. 


STEEL    AND    IRON    BRIIX^S    FOR 
DISTRICT  ROADS. 

^fgj  ■  -oo  of  road  bridges  in  India,  and  the  large 

mmnal  ure  therefor,  will,  1  feel  assured,  !be  readily 

accepted  ais  a  miflicient  apolog}',  if  such  be  necessary,  for 
■min  letaniiBg  to  this  nuestioa,  ei^oecially  when  on  this 
Mcuioa  I  aai  «Ue  to  introduce  to  your  reailers  informa- 
tion tegmrdiug  coBjposite  steel  aud  iron  lattice  girder 
)in(fe«B  which  seem  to  nie  to  possess  many  economic  ad- 

It  ifS,  of  oourse,  well-known  that  there  are  two  systems 
of  iron  bridges  which  possess  somewhat  distinctive 
features,  each  with  special  advantages  for  certain  specific 
pui  poses.      I  refer,  of  course,  to  bridges  formed  of  solid 

or- ^  and  to  those  of  the   lattice  girder  type. 

,  ;ilers  can  be  most  economically  applied  to 

about    aOft.,  and    25ft.  may  be    taken    as    the 


the   most  economical   for 


sfmna  oi 
■annum. 

Lauiee  girders,  again,  are 
wide  spaus  up  to  about  100ft.  without  any  intermediate 
pier,  but  when  a  series  is  necessary,  spans  about  60ft. 
each  are  found  to  be  the  most  advantageous.  I  have 
received  a  series  of  designs  of  both  of  the  foregoing 
types  of  bridges  by  Messrs.  A.  &  J.  Main  and  Co., 
of  Glasgow,  Loudon  and  Calcutta,  but  it  is  specially  in 
regard  to  the  lattice  girder  bridges  to  which  I  would 
call  attention.  Starting  with  the  practical  consideration 
that  piling  when  wide  rivers  require  to  be  bridged,  is  an 
expensive  process,  their  yirs<  object  has  been  to  reduce  the 
use  of  iron  piers  to  a  minimum  ;  and  secondly,  in  the  for- 
mation of  the  lattices  themselves  to  introduce  the  use 
of  steel  as  far  as  possible  so  as  to  secure  the  maximum 
strength  at  the  minimum  weight  of  materials  and  conse- 
quently of  cost.  As  the  majority  of  Indian  rivers  are  of 
such  a'  width  as  to  require  several  spans,  it  becomes  a 
subject  of  considerable  interest  to  ascertain  how,  in  bridg- 
ing wide  rivers,  the  two  systems  I  have  referred  to  com- 
pare as  regards  cost. 

As  abeady  stated,  a  lattice  girder  of  about  60ft.  is 
found  to  be  the  most  economic,  and  if  a  single  span  of 
this  width  is  taken,  I  am  informed  that  for  a  timber 
roadway,  and  of  a  strength  to  carry  1 201bs.  pi^r  square 
foot,  a  bridge  of  this  type  can  be  delivered  at  an  Indian 
seaport  for  about  lis.  1,600.  The  girders  would  be  form- 
ed partly  of  steel  and  partly  of  iron,  but,  of  course,  if  a 
concrete  roadway  were  adopted  they  would  have  to  be 
stronger  and  the  cost  somewhat  more.  Turning  now  to 
til'       •■  •    ■,  ■  iif  bridges,  thert^  would,  of  course,  be 

r  .  of  20ft.  each,  with  two  intermediate 

piers,  the  oust  ijf  which  would  be  quite  Rs.  3,000.  But 
thiB  is  not  all  the  difference  in  cost,  as  there  is  the 
screwing  or  driving  of  the  two  intermediate  piers  to  take 
into  cuDsideration,  not  to  speak  of  the  element  of  danger 
introduced  from  "  foreign  matter"  being  carried  down  by 
the  current.  If  we  now  apply  these  figures  to  a  river, 
■ay,  180ft.  wide,  we  will  get  at  the  cost  of  piling  in  both 
cases.  In  arranging  their  iron  piers,  Messrs.  Main  and 
Co.  prefer  to  adopt  four  piles  in  each,  of  a  suitable 
strength  and  diameter,  as  affording  greater  security 
to  the  stnicture  than  piers  constructed  with  two  piles 
only  of  a  pnjportionately  greater  diameter,  and  in  bridg- 
ing the  span  we  have  imagined  there  would  be  requinid 
three  spans  of  60ft.  with  two  intermediate  iron  piers, 
the  total  co-t  of  which  would  be  about  Rs.  8,8.50.  In 
the  ca»o  of  a  solid  ginler  bridge,  nine  spans  and  eight 
sets  of  piers  would  be  necessary  for  the  same  length,  the 
cost  of  which  cannot  be  taken  at  less  than  Rs.  10,000, 
while  it  is  obvious  that  the  cost  of  erection  and  the 
«!'  "    ■  Mon  are  vastly  increased.     The  results 

•1  it  ions  bring  out  (and    the    figures,    I 

b(li  ;iy  be  taken  as  comjct)  show  conclusively  that  in 

the  <i.-:-iis  which  Measrs.  Main  and  Co.  have  worked 
out,  mr«t  important  savings  in  the  cost  of  road  bridges 
•re  effiscted. 


The  illustration,  which  I  am  enabled  to  give  shews 
a  design  submitted  by  Messrs.  Main  and  Co.  for  bridg- 
ing a  river  in  Bengal  300ft.  wide  in  five  spans  with 
a  section  of  20ft.  at  one  end  to  open  for  the  purposes 
of  navigation,  and  to  cost  Rs.  22,000  delivered  in  Calcutta 
or  Bombay.  The  opening  section  is  placed  at  one  end  for 
a  specific  object,  but  it  can,  with  equal  facility,  be  applied 
to  any  other  position  in  the  bridge,  the  only  cliange  in 
the  arrangement  being  an  additional  iron  pier  and 
a  few  other  details.  The  method  of  working  this  open- 
ing section  has  been  patented  by  Messrs.  Main  and  Co., 
and  as  it  is  moved  in  one  piece  at  one  operation  by  hand 
power,  it  obviously  possesses  most  important  economic 
considerations  in  the  bridginw  of  navigable  rivers. 

On  the  whole  Messrs.  Main  and  Co.'s  designs  seem  to 
me  to  be  well  adapted  to  Indian  requirements,  and,  cover- 
ing as  they  do  such  a  wide  range,  they  will  be  of  special 
interest  to  Engineers  and  others  interested  in  bridges  for 
district  roads.  D.  E. 


THE  STEAM  ENGINE  AND  ITS   HISTORY. 

Stkah  is  an  elastic  fluid  into  which  water  is  converted 
by  the  continued  application  of  heat.  From  the  primary 
step  of  bringing  warmth  and  light  into  our  dwellings,  it 
became  the  impelling  power  in  every  description  of  art 
and  manufacture,  by  its  introduction  in  converting  the 
alternate  strokes  of  a  piston  into  a  rotary  motion.  It 
presents  to  the  world,  that  greatest  of  modem  wonders, 
the  "  Steam  Enjjine,"  which  has  been  destined  to  exert 
such  a  vast  influence  on  the  fortunes  of  mankind.  Applied 
to  many  different  purposes  its  ultimate  object,  as  we  are 
all  aware  in  every  case,  is  the  economy  of  time,  the  most 
valuable  of  human  possessions. 

Steam,  as  a  motive  power,  cannot  very  well  be  said  to 
be  a  discovery  of  any  recent  date,  we  have  records  which 
teach  us  that  its  use  must  have  been  partly  known  to  the 
ancients.  We  hear  of  Hero  of  Alexandria,  130.  B.C.,  who 
constructed  a  small  apparatus  by  which  a  revolving 
motion  was  given  to  a  ball,  suspended  on  two  upright 
tubes  inserted  in  a  cylinder  in  which  steam  was  generated 
through  the  action  of  a  lamp  placed  below.  There  is  a  very 
remarkable  passage  in  Homer's  Odyssey  which  impresses 
one  with  the  belief  that  these  ancients  must  have  had  an 
ide<i  of  the  probability  of  some  great  agent  being  impelled 
at  some  future  date  to  act  in  the   place  of  man  and  beast. 

"  So  shalt  thou  instant    reach    the    realm    assi'jn'd 

In  wondrous  ships,   self-mov'd,  instinct  with  mind." 

In  a  trifling  dispute  relative  to  the  walls  and  windows 
of  their  contiguous  houses,  Anthemius,  architect  of  the 
Emperor  Justinian,  had  been  vanquished  by  the  eloquence 
of  his  neighbour  Zeno  ;  but  the  orate  was  defeated  in  his 
turn  by  the  master  of  mechanics,  whose  malicious,  though 
harmless,  stratagems  are  darkly  represented  by  the  ignor- 
ance of  Agathias.  In  a  lower  room  Anthemius  arranged 
several  vessels  of  water,  which  were  covered  in,  and  with 
these  he  connected  leathern  tubes,  le;iding  them  up  to 
the  roof  of  an  adjacent  buildiii'j;  and  having  placed  these 
among  the  rafters  and  joists,  he  set  to  and  kindled  a 
fire  beneath  the  vessels,  the  steam  of  the  boiling  water 
ascended  tiirouiili  the  tubes,  the  house  was  shaken  by 
the  efforts  of  the  imprisoned  air  and  its  trembling  in- 
habitants might  wonder  that  the  city  was  unconscious  of 
the  earthcjiiake  that  they  had  felt.  The  orator  declared 
in  a  tragic  style  to  the  senate  that  a  mere  mortal  must 
yield  to  the  power  of  an  antagonist  who  shook  the  earth 
with  a  "  trident  of  Neptune" 

We  may  now  rightly  call  the  three  great  applications 
of  Steam,  namely,  the  Land  Engine,  the  Locomotive  and 
the  Marine  Engine,  the  "  Trident  of  Neptune."  for  have 
they  not  convulsed  the  Earth  by  the  wonderful  changes 
they  have  effected  ? 

Let  us  turn  our  attention  to  those  who  have  been 
chiefly  instrumental  in  bringing  the  qualities  of  the 
Steam  Engine  to  the  notice  of  the  public.  Several  had 
given  it  a  thought,  a  few  had  actually  experimented  and 
tried   to   prove  the    usefulness   of  their   appliances,  but 
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these  simply  sprung  up  like  bubbles  on  the  ocean,  ap- 
pearing every  now  and  again  and  after  creating  some 
slight  bluster  have  disappeared,  not  to  be  seen  nor  heard 
of  any  more.  In  the  year  1548  A.D.  Blasco  de  Garay, 
a  Spaniard,  propelled  a  small  vessel  at  the  rate  of  throe 
miles  an  hour,  but  owing  to  the  disturbance  of  the  time 
he  had  relinquished  all  hopes  of  furtherin,'  his  experiments. 
In  the  year  1.56.3  some  mention  was  made  of.  the  name 
of  Mathias,  a  Frenchman.  Solomon  de  Caux  in  161.5  wrote 
a  book  on  the  properties  of  Steam.  Giovanni  Bianca,  an 
Italian,  did  a  little  more  in  1629. 

But  it  was  the  Marquis  of  Worcester  who  first  set 
the  example  to  our  nation  and  roused  the  "  giant"  from 
his  lethargy  to  assist  in  the  world's  progress.  Having 
gained  an  insight  into  an  experiment  made  by  one 
of  these  ingenious  foreigners  ;  Worcester  bethought  of 
revealing  the  secrets  of  this  jjreat  adventure  to  the  people 
of  his  own  country  and  after  practically  testing  the 
usefulness  of  his  great  discovery  by  inventing  a  .small 
machine  which  he  had  designed  for  the  purpose  of 
pumping  water,  he  began  to  impart  the  knowledge  thus 
gained  to  others  and  wrote  several  books  on  the  new 
motive  power ;  and  thus  reset  the  young  plant  which  he 
uprooted  from  a  foriiign  land  and  which  was  destined  to 
attain  to  the  enormous  proportions  of  a  mighty  tree,  with 
its  numerous  scattered  branches  ;  thanks  to  the  fostering 
care  of  those  excellent  men — Watt,  Stephenson,  and  Bell, 
whose  history  we  shall  presently  review. 

In  the  year  1702  there  appeared  a  description  of  an 
Engine  in  the  Miners'  Friend  by  a  Captain  Savery  for 
pumping  water,  on  the  vacuum  principle  ;  his  patent  was 
"  for  raising  water  and  occasioning  motion  to  all  sorts  of 
mill  work  by  the  impellant  force  of  fire."  Three  years 
later,  Thomas  Newcomen,  of  Darmouth,  invented  his 
atmospheric  Engine,  introducing  the  cylinder  and 
piston  and  thereby  the  "  reciprocating  motion.  "  This 
was  the  first  stai;;e  the  Engine  had  arrived  at,  and  the 
attempt  made  was  a  very  good  one,  but,  of  course,  there 
were  several  defects,  and  as  yet  it  was  in  a  very  crude 
state.  In  the  year  1759  James  Watt,  a  native  of  Green- 
ock, who  was  employed  as  a  mathematical  instrument 
maker  at  Glasgow  had  his  attention  drawn  to  the  inven- 
tion by  a  Dr.  Robinson  and  in  1763,  when  only  17  years 
of  age,  he  was  called  upon  to  repair  one  of  Newcomen's 
Engines  and  having  taken  particular  notice  of  the  several 
details  in  it,  he  shortly  after  constructed  one  himself  and 
was  able,  after  a  few  experiments,  to  distinguish  what 
was  wanting  to  make  the  machine  perfect,  and  shortly 
after  presented  to  the  world  those  great  improvements 
which  have  made  his  name  so  famous,  and  in  1776  his 
Engines  were  used  in  all  Manufactories :  but  he  seems  to 
have  confined  his  studies  to  Land  Engines,  and  working 
by  expansion  or  low  pressure  steam  and  quite  dis- 
approved of  anything  further  than  this,  for  we  hear  of 
him  having  reproached  one  of  his  assistants,  Murdoch, 
with  wasting  his  time  for  having  conceived  the  idea 
of  constructing  a  steam  carriage.  In  1778  he  patented 
his  Expansion  Engine  and  in  1781  his  double  Expansion 
Engine.  To  conclude  the  first  part  of  this  essay,  the 
history  of  the  Land  Engine,  and  to  give  one  an  idea  to 
what  extent  this  great  work  has  ri.sen,  the  following  will 
prove  interesting.  The  largest  pump  in  the  world  at 
the  present  day  is  in  America  and  is  used  to  pump  water 
out  of  the  mine  near  Frendensville,  Lehigh  country.  The 
cylinder  of  the  Engine  has  a  diameter  of  110  inches, 
the  piston  rod  14  inches  and  the  stroke  is  12  feet.  In 
one  minute  it  forces  over  20,000  gallons  of  water  out  of 
the  mine  to  a  height  of  130  feet.  The  length  of  the 
plunger  is  200  feet.  The  two  fly-wheels  weigh  64  tons 
each  and  the  beam  is  nearly  50  feet  long. 

In  1769  M.Cugnot  made  a  steam  carriage  for  driving 
artillery.  In  1784  Murdoch  made  a  model  of  a  Steam  En- 
gine. Trevithick  was  the  first  that  discovered  the  power 
of  high  pressure  steam  and  after  several  successful  experi- 
ments he  introduced  his  Locomotive  in  1803.  The  first 
Engine  constructed  in  America  was  by  Oliver  Evans,  who 
has  been^styled  the  James  Watt  of  America.     In  1801  he 


brought  to  notice  his  celebrated  Engine,  the  "  Eructor  Am- 
phibolis,"  which  could  bo  used  both  on  land  and  water  and 
he  invented  several  steam  contrivances  for  grinding  flour, 
sawin,'  stone,  &c.  Matthew  Murray  in  1811  invented 
the  double  cylinder,  right  angle  crank,  and  D-valve. 
Timothy  Hack  worth  invented  water  tubes,  boiler  flues, 
the  return  flue  and  tubular  boiler,  the  dome,  the  water 
gauge,  springs  to  safety-valves  and  bearing  springs.  In 
1813  William  Hedley  discovered  and  proved  the  useful- 
ness of  the  smooth  wheel  for  traf^tion.  In  1814  the 
Times  newspaper  was  printed  by  steam. 
( To  be  continued.) 


SEWERAGE  SCHEME  FOR  KARACHI  CITY  AND 

ITS  SUBURBS. 
J.  Strachan,  M.  Inst.  C.E.,  Municipal  Enqineer. 
{Concluded  from  page  361.) 
VI. 

Flushing  A  rrangements. 

34.  Wherever  deemed  necessary  by  the  Engineer 
proper  flushing  gates,  pen-stocks,  flaps,  or  other  suitable 
flushing  valves  shall  bo  provided  in  the  manholes,  or 
other  special  shafts  intended  to  be  constructed  as  flush- 
ing chambers  for  the  purpose  of  flushing  the  sewers ; 
and  in  all  such  cases  the  flushing  apparatus  shall  be  so 
arranged  that  when  closed  there  shall  be  a  sufficient 
overflow  provided  to  allow  of  the  passage  of  sewaffe, 
when  the  water  has  reached  the  height  assigned  to  it  by 
the  flushing  arrangements. 

Setvers  not  to  join  at  same  level. 

35.  Street  sewers  of  different  sizes  should  not  join 
with  their  inverts  at  the  same  level,  but,  as  a  rule,  in 
the  case  of  circular  sewers  with  their  respective  centres 
on  a  level,  or  where  the  available  fall  admits  of  it,  both 
for  circular  and  egg-shaped  sewers,  with  their  soffits  level. 
Where  the  latter  is  not  practicable,  on  account  of  the 
levels,  it  should  be  endeavoured  to  place  the  springing 
of  the  arches  of  egg-shaped  sewers  at  the  same  height. 
In  the  case  of  pipe  sewers  joining  or  bending  sharply  in 
a  manhole  at  an  angle  or  change  of  direction,  an  extra 
fall  of  from  2  to  4  inches,  as  far  as  the  adjoining  gradi- 
ent admits  of  it,  must  be  given  to  counteract  the  increas- 
ed friction  of  the  angle.  An  increased  fall  is  also  ne- 
cessary in  the  case  of  lampholes  placed  at  sharp  bends  of 
sewers,  in  which  case  the  extra  fall  must  be  given  to  the 
sewers  in  the  invert. 

Sewers  in  Straight  Lines. 

36.  Pipe  sewers,  or  sewers  of  less  size  than  2  feet 
diameter,  must  be  laid  out  in  straight  lines  with  easy 
curves,  where  deemed  necessary,  of  from  10ft.  to  30ft. 
radii  at  their  junction  with  stone  sewers,  the  junction 
being  effected  at  an  angle  of  60  degrees  with  the  direc- 
tion of  the  flow.  The  obtuse  angle  thus  formed  with  the 
straight  line  of  a  pipe  sewer  is  to  be  converted  into  an 
easy  curve,  at  the  end  of  which  a  lamphole  should  be 
placed.  Manholes  or  lampholes  are  then  to  be  placed  at 
all  angles  or  changes  of  direction  or  gradient  in  the  sewers, 
so  that,  for  instance,  by  placing  a  lamphole  at  an  angle 
formed  by  two  straight  lines  of  sewer  changing  direction, 
either  line  of  sewer  can  be  fully  inspected  from  a  manhole 
placed  at  the  end  of  each  line,  when  a  lamp  is  lowered 
down  the  lamphole,  or  vice  versa,  from  a  manhole  at  the 
angle,  when  lamps  are  lowered  down  lampholes  placed  at 
each  end  of  the  two  lines.  The  straight  lines  of  sewer 
are  to  be  divided  up  by  immediate  manholes  or  lampholes 
not  more  than  40  yards  apart,  so  that  any  defect  or  stop- 
page can  at  once,  by  means  of  the  shafts,  be  examined 
and  localised  to  a  length  of  40  yards. 

Sight  Rails. 

37.  In  order  to  secure  accuracy  of  line  and  gradient 
in  the  construction  of  sewers  it  will  be  necessary  to  fix 
posts  and  sight  rails  before  commencing  the  work  at  not 
more  than  50  yards  apart,  shewing  the  exact  centre  of 
sewer,  and  fixed  at  a  certain  regular  height  above  the 
invert,  so  that  by  using  a  boning  rod  of  that  length  be- 
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It  rails  the  exact  level  of  the  invert  of 
<c».r»i:i  i><-  .■'oi.iiiuhI.  These  rails  must  be  checked 
b.>tti  ;ks  rvijanis  lovol  Hiul  line,  from  time  to  time  during 
the  progress  of  the  works. 

Dead  End*. 
88.     All  sowers  must   be  so  arranged,  wherever   prac- 
ticable, that  there  shall  be    no  dead   ends  except   when 
^,>,,„aft^  provision  is  made  for  the  satisfactory   tiushiug  of 
t!  h    or   lengths   of  sewer  in  qnestion,  and  oii  its 

b- ^..^vn    that  the  sewers  can  at  any  future  time  be 

joined  to  one  another  at  the  proper  levels  in  the  cir- 
culating sj-stem. 

yfaterialt  and  Construction  of  Drains. 

39.  The  drains  of  all  houses  and  buildin<fs  shall  con- 
gist  of  ._'!a»'(l  stoneware  or  earthenware  pipes  of  the 
,i  'i,  or  of  cast  inm  not  le.-<9    than   three- 

ti^ :i   thick,   varnished    inside  and  outside 

with  varnish  to  be  approved  by  the  Engineer  or  in  the 
ca-^-  of  vertical  soil  or  other  w;iste  pipe.*,  of  lead  not  les.s 
in  substance  than  would  be  etjual  to  61bs.  per  square  foot. 
A"  'iiust  be  laid  with  wat^r-tight  joints,  as  already 

d  tor  stTi'Ct   sewers,  and  in  the  case  of  stoneware 

pipes  underneath  houses  they  must  be  madii  with  Port- 
land cement  joints,  and  s\irrounde<l  with  not  less  than  6 
inches  of  wncrete,  of  the  proportion  of  1  of  cement  to  8 
of  gravel,  or  1  of  the  best  ground  lime  to  5  of  gravel. 

Drain*  Ontfidti   the,  Hoitses. 

40.  The  drainage  of  any  hou.se  or  premises  must  be  so 
arraui:e<l  that  wherever  avoidable,  even  though  the  length 
of  drain  may  be  increased  and  the  fall  less  favorable, 
it  shall  not  pass  underneath  any  house  o;  part  of  a  house. 
Where,  however,  this  is  not  practicable,  the  drain  must 
be  8urrounde<l  with  concrete  as  set  forth  above,  or  con- 
sist of  varnished  cast  iron  pipes  with  leaii  and  gaskin 
joints.  Where  the  covering  of  the  pipes  underneath  any 
houhe  is  less  than  a  foot,  the  latter  material  should  be  used. 

Gullies. 

+1.     The  gully  grates  and  traps  to  be  used   for   house 

drainage  purposes  are  to  be  of  the  same   construction  and 

principle  as  those  specified  for   streets,   viz.,    side  outlet 

donbi.'-trapfied  and  bottom  outlet  treble-trapped   gullies, 

w!  sitidgc-boxes.     In  size  they  aie   not  to  be 

1<^-  'hes  by  7  inches  top  outside  measure. 

VtteonnfHing  Drainage  from  Interior  of  Houses  and 

Ventilation  of  Diains. 

42.  All  drainage  from  the  interior  of  a  house,  or  other 
building  must,  wherever  practicable,  be  disconnected,  in 
Buch  a  manner  that  the  air  connection  between  the  drain 
or  sewer  and  the  interior  of  the  hou.se  or  building  is  for 
411  prac-tical  purposes  cut  off.  The  drainage  from  baths, 
Ac,  Is  therefore  to  be  delivered  on  to  trapped  gratings 
placed  outside  the  house,  and,  wherever  possible,  in  com- 
pounds or  areas.  Wherever  the  soil  pipes  of  water-closets 
**■  '  '  '  Iiou.se  or  building  they  should  be  di.s- 
C'  i'le,  by  a  ventilated  siphon.  No  venti- 
1''  iiiiectiiig  siphon  or  other  shaft  covering  can  be 
p* :  ^  however,  ni  the  foot  way  of  an^  street.  If, 
therefore,  there  be  Qoarea  in  front  of  a  building  into  which 
» disconnecting  siphon  can  be  prudently  ventilated,  a 
■pecial  ventilating  pipe  must  be  canied  up  from  the 
aphun  to  the  eaves  of  the  roof 

<S<n7  Pipex. 

43.  .Soil  pipes  placed  vertically  may  be  of  lead,  not 
leact  th-in  OTbw.  t^j  the  square  foot  ;  or  of  cast  iron,  not 
lew  than  J  inch  thick,  coated  inside  and  outside  with  J)r. 
Angus  Smith's  patent  varnish,  and  iointcd  with  lead  and 
gaskin.  They  shall  not  be  less  than  4  inches  nor  more 
^' '  ■  -^nal  diameter,  and  should,  wherever 
P*^  ,  .  '1  outside  the  house  or  building  in 
which  the  cUwets  may  be  placed.  All  soil  pipes  from 
water-closets,  within  a  house  or  building,  must  be  extend- 
ed the  full  bore,  unless  otherwise  tmeeially  sanctioned  up 
to  and  above  the  eaves  of  the  roof 

W.iter  Closets. 
.   **•     '  ''^>s<its  within  any  house  or  btiiid- 

"•K  ^'  -  that  one  side  or  end  is  made   an 

outeide  wall  wherever  practicable,  in  order  that   light  and 


ventilation  are  secured.  The  principle  of  construction  of 
all  water-closets  shall  be  subject  to  the  appi-oval  of  the 
Municipality.  Every  closet  must  be  fixed,  as  the  parti- 
cular case  may  require,  on  an  enamelled  iron,  lead  or 
stoneware  siphon,  with  not  less  than  ]  \  inch  to  2  inches 
dip  to  form  the  trap.  The  common  form  of  D  trap  will 
not  be  permitted.  Great  care  must  be  taken  that  the 
connection  between  the  water-closet  apparatus  and  the 
siphon  and  the  joint  of  the  siphon  with  the  drain  or  soil- 
pipe  are  both  made  sound,  and  air  and  water  tight,  and 
with  such  materials  as  are  not  likely  to  contract  or  expand, 
or  be  ati'ected  by  the  urine  passing  over  them  into  the 
drain  or  .soil-pipe.  All  closets  placed  inside  houses  or 
buildings  should  be  provided  with  a  safe  below  the  seat, 
of  lead  or  zinc,  to  prevent  fouling  the  floor  in  case  of  an 
overflow  of  the  basin  or  leakage  from  a  defective  joint 
above  the  floor.  The  outlet  pipe  to  this  safe  should  go 
outside  the  building,  so  that  any  defect  would  at  once  be 
observed,  but  iis  outlet  end  should  be  protected  by  a 
small  flap  valve,  to  prevent  a  back  draught  under  the 
closet  seat.  The  seats  ot'  all  water-closets  in  the  interior 
of  dwelling  houses  should  be  made  to  slide  or  lift  up.  so 
tliat  the  space  below  the  seat  can  be  periodically  examined. 

Cisterns. 

45.  The  over-flow  pipes  from  all  cisterns  and  service 
boxes  must  either  i;o  direct  into  the  open  air  or  be  carried 
by  means  of  lead  or  other  suitable  pipes  to  a  proper  trap- 
ped gully  or  siphon  placed  outside  the  building. 

Sinks  and  Slojistones. 

46.  No  stone  shafts  will  in  future  be  permitted  for 
carrying  the  waste  water  from  the  kitchen  sinks  to  the 
gratings  or  drains.  Proper  lead  or  iron  pipes,  of  not  less 
than  1^  inch  diameter,  must  be  affixed  to  the  sinkstones 
to  carry  the  water  outside  the  building  on  to  the  top  of  a 
proper  gully  or  to  the  socket  branch  of  a  ventilated  si- 
phon or  similar  suitable  arrangement.  The  inlet  of  such 
pipe  should  be  protected  by  a  siphon  or  other  suitable 
trap,  to  prevent  a  current  of  air  passing  through  the  pipe 
into  the  interior  of  the  house. 

47.     Estimate  of  Kirachi  Drainage. 

1.  27,900  Lin.  feet  iiitficeptiiig  aewer.i     Ks.     1,22,397 

2.  Oiitfall  Sewer  iiioliuliiij;  Reservoir  ...         ...    „        52,709 

3.  Rising  Main  cast  iron        „     1,15,262 

4.  Pump  Well  „  1,118 

5.  Tunibliug  Bay         ,  638 

6.  3     35  H.-P.  Engines  iucluiling  Boilers,  Pumps   and  all 

necesoaiy  buildings  and  fittings  „        72,500 

7.  Works  At  Sewage  Farm ,,        60,000' 

8.  Cross  drains  in  Town  and  Camp  including  excavation, 

laying  and  jointing,  tilling  in  and  repairing  roads 

where  injured       „     2,62,500 

9.  Lanipholes,  Ventilating  Shafts,  Manholes         ...    „        33,29fe 
10.     Latrines  and  Urinals  ...         ...    „        20,000 


Add  five  per  cent. 
Contingencies 


Total  Rs. 


Grasd  Totai,. 


7,40,419 

37,000 

7,77,41d 


NOTE  ON  IRRIGATION  IN  THE   MADRAS   PRE- 
SIDENCY. 
By   a.    Pierres  Declo.set.s,  C.E.,  F.R.S.  ok  Arts  and 
Sciences,  Mauhitiu.s. 
II. 

There  is  no  means  of  improving  these  machines,  which 
aire  of  the  simplest  description,  but  I  will  call  the  atten- 
tion of  the  Government  to  the  advantage  which  may  be 
secured  by  employing  the  power  of  the  wind,  power  which 
costs  nothing  ;  but  there  a  difficulty  arises,  that  is,  to  con- 
struct a  machinery  .such  that  the  cost  should  be  in  accord- 
ance with  the  pecuniary  means  of  the  ryot,  and  .such,  that 
the  repairs,  or  even  the  construction  of  the  machine 
acted  on  by  the  wind,  could  be  done  by  a  common  village 
carpenter  or  blacksmith. 

Machinery  procured  from  Europe  will  be  out  of  the  ques- 
tion, as  too  expensive,  although  rich  zemindars  may  avail 
themselves  of  such  machinery,  but  what  is  Wanted  gener- 
ally is  s6mething  cheap  and  effective. 

I  hope  I  have  been  able  to  arrive  at  securing  the  above 
advantages,  by  the  construction  of   a  windmill  revolving 
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horizontally,  moved  by  wind  from  any  point  of  the  com- 
pass, and  constructed  entirely  with  materials  at  hand  in 
every  village.  This  windmill  could  work  pumps,  noriae, 
or  other  machinery  for  raising  water,  and  could  be  es- 
tablished everywhere,  on  tanks,  streams,  or  wells ;  if  the 
wind  fails,  a  pair  of  bullocks  tied  to  the  mill,  will  con- 
tinue the  work. 

The  mill  proposed,  such  as  the  one  now  erected  in  the 
neighborhood  of  Trivellore,  consists  of  an  upright  shaft, 
on  which  are  fixed  4  arms,  supporting  each  a  sail ;  two  of 
these  sails  are  constantly  under  the  influence  of  the  wind, 
producing  thus  a  rotatory  motion  of  the  shaft ;  upon  this 
shaft  or  spindle,  and  below  an  earthen  platform  above 
which  revolves  the  arms  of  the  mill,  a  pulley  is  fixed  on 
the  shaft,  and  this  pulley  drives,  by  the  means  of  an  end- 
less rope,  the  driving  pulley  of  a  noria,  with  buckets 
hung  by  iron  links  articulated  so  as  to  pass  upon  the 
gear  of  the  noria.  Each  bucket  contains  one  cubic  foot 
of  water,  and  the  speed  has  been  calculated,  so  that  60 
buckets  will  deliver  their  contents  within  a  minute  of 
time,  that  is,  at  the  rate  of  one  cubic  foot  of  water  per 
every  second. 

The  dimensions  of  this  kind  of  mill  could  be  increased, 
but  I  consider  the  actual  size,  as  the  most  convenient  for 
management  by  one  man. 

If  the  wind  slacks  or  fails,  as  I  have  said,  a  pair  of  bul- 
locks is  tied  to  one  of  the  arms,  and  walking  round  upon 
the  platform,  will  continue  the  motion  of  the  spindle  and 
that  of  the  noria. 

When  the  velocity  of  the  wind  increases,  the  surface  of 
the  sails  could  be  reduced  by  means  of  reefs. 

One  man  can  manage  the  mill,  its  power  varies  with 
the  velocity  of  the  wind,  which  is  from  8  feet  to  22  feet  per 
second,  giving  then  a  power  from  013  to  2'.50  horse-power. 
The  following  table  shews  the  quantity  of  water  raised 
for  a  certain  velocity  of  wind,  the  power  employed,  ami 
the  cost  of  the  cubic  foot  of  water  raised  at  14  feet. 
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8 

5 

30 

1,800 

18,000 

0-002 

22 

10 

60 

3,600 

36,000 

0-001 

The  average  cost  per  cubic  foot  will   he  with  the  mill 

0-0013,  and  in  comparing  the  cost  per  cubic  foot  of  the 
three  modes  of  raising  water  we  have : —  Pie. 

Pecottah  ...  ...  ...  ...     0-0360 

CavaleiorMot  ...  ...  ...  ...     O'OISO 

Double  Cavalei  ...  ...  ...  ...     O-COT.*) 

Horizontal  Windmill  ...  ...  ...     0002 

Do.  Do.     with  bullock  ..  ...     0-004 

If  steam-power   was   used,  the  cost  per  cubic  foot   of 
water  would  be,   with  a  centrifugal  pump  18  inches  dia- 
meter, driven  by  an  engine  of  6  H.-P.,  water  being  rais- 
ed at  12  feet.  Rs. 
Fuel  for  engine,  per  day     ...                ...  ...     500 

Driver  ...  ..  ...  ...     r50 

Simdriea,  oil,  grease,  repairs  ...  ...     0'50 


Rs 


7-100 


The  centrifugal  pump  will  discharge  £-2.5  cubic  feet 
per  second,  or  daily  81,000,  and  the  cost  per  cubic  foot 
will  be  001 6  pie. 

The  cost  of  engine  and  pump,  and  of  the  maintenance  of 
this  machinery,  is  too  high  for  the  generality  of  the  agri- 
culturists in  India  ;  however,  I  think,  it  would  be  intro- 
duced with  advantage  in  certain  localities,  where  fuel 
could  be  procured  at  a  moderate  rate. 
(To  be  continued.) 


CALCUTTA  PORT  IMPROVEMENTS. 

The  KiDJiERPORE  Docks. 

III. 

History  of  previous  propcaals. 

Under  the  pressure  of  the  various  proposals  for  pro- 
viding for  the  wants  of  the  shipping  resorting  to  Cal- 
cutta, mentioned  in  our  last  article,  and  considering  the 
inconvenience  arising  from  the  severance  of  Calcutta 
and  the  railways  running  into  it  by  the  river  Hughli  from 
Howrah  and  the  terminus  of  the  East  Indian  Railway, 
Government  appointed  a  Committee — consisting  of  whom 
does  not  appear,  but  we  think  Mr.  A.  M.  Rendel  was 
one  member — to  consider  and  report  on  the  junction  of  the 
East  Indian  Railway  with  the  Eastern  Bengal  Railway 
by  a  bridge  over  the  Hughli ;  on  the  formation  of 
wet  docks  ;  and  on  other  matters  connected  with  the 
convenience  of  the  trade  and  shipping  of  Calcutta,  and 
this  Committee  submitted  their  report  on  the  16th 
March  1865.  The  first  question  that  called  for  their 
consideration  was — How  to  deal  with  the  terminal 
station  of  the  East  Indian  Railway  ;  should  it  remain  at 
Howrah  ;  or  should  the  railway  be  brought  across  the 
Hughli  by  a  brid<!;e,and  a  terminus  be  formed  in  Calcutta  ? 
The  Committee  found  no  difficulty  in  recommending  the 
latter  course,  and  they  recommended  that  the  bridge 
should  be  placed  two  miles  above  the  Cossipore  Foundry, 
as  being  the  nearest  safe  site  possible.  The  terminus  of 
the  railway  being  removed  from  Howrah,  a  good  steam 
ferry  would  easily  meet  the  wants  of  that  place.  The 
Committee  considered  that;  Sealdah  would  be  the  most 
convenient  place  for  a  suburban  passenger  terminus 
for  the  East  Indian  Railway,  there  being  ample  room  on 
the  land  of  the  Eastern  Bengal  Railway  for  the  passen- 
ger traffic  of  both  lines,  if  a  new  passenger  station  for 
that  company  were  constructed  on  the  site  of  their  goods 
station.  The  junction  of  the  two  railways  would  be  near 
the  Dum-Dum  station,  and  from  that  point  the  line  of  the 
Eastern  would  be  made  over  to  the  Western  Company,  a 
new  line  being  constructed  for  the  former  at  the  expense 
of  the  latter.  The  Committee,  after  considering  alter- 
native plans,  thought  that  every  effort  should  be  made  to 
effect  this  arrangement,  and  that  no  other  would  be  tho- 
roughly satisfactory.  In  considering  where  the  goods  sta- 
tion of  the  tvvo  companies  should  be  located,  the  Com- 
mittee found  it  to  be  a  fact  that  the  trade  of  Calcutta  re- 
quired that  the  mass  of  goods  for  export  required  to  be  re- 
packed in  Calcutta,  which  involved  their  delivery  by  cart 
at  the  warehouses  of  the  merchants,  and  that,  though  the 
construction  of  wet  docks  with  warehouses  attached 
might  thereafter  in  some  measure  change  the  habits  of 
the  trade,  meanwhile  the  requirements  of  the  existing 
state  of  things  must  be  met.  "  Hence  a  large  ordinary 
goods  station  must  be  formed,  suitable  for  the  present 
condition  of  business  quite  irrespective  of  the  question 
of  docks.  At  the  same  time  there  can  be  little  doubt 
that  it  would  be  a  great  advantage  if  the  railway  goods 
stations  were  near  wet  docks,  should  these  be  construct- 
ed." After  discussing  the  comparative  advantages  of  " 
various  sites,  but  apparently  with  the  feeling  that  they 
would  afterwards  recommend  a  site    for  the    docks  above 

Calcutta,  the  Committee  stated  their  conclusions  to  be 

•'  that  the  public  convenience  will  be  best  mot  by  mass- 
ing the  passenger  traffic  of  the  East  Indian  and  Eastern 
Bengal  Railways  at  a  high  level  at  Sealdah,  whence 
metropolitan  or  suburban  passenger  lines  can  hereafter 
be  extended ;  the  goods  traffic  being  brought  tojjether  to 
a  central  position  on  the  bank  of  the  Circular  Canal 
near  Chitpore.  If  these  arrangements  are,  as  the 
Committee  believes,  the  best  for  the  public,  they  must 
also,  as  a  matter  of  necessity,  be  the  best  for  tlie  Railway 
Companies." 

In  connection  with  the  railway  arrangements,  the 
Committee  considered  a  proposal  by  Mr.  Power,  the 
Chief  Engineer  of  the   East  Indian  Railway,   that  the 
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earth  required  for  the  bank  on  the  raised  portion  of  the 
line  should  »11  be  taken  and  carried  by  steam  power  from 
a  single  deep  excavation.  This  arrangement  would  be 
certainly  the  most  economical  for  Government  and  pro- 
},  '  '      '  ^tly  to  the  Company,  and  it  would  avoid 

,  tionable  excavations   along  the  foot  of 

ut.     But  the  Committee  approved    of  this 
1,        ,  .  ise  such  an  excavation  would  also  form   the 

nucleus  of  a  wet  dock  (the  metaphor  is  the  Committee's 
own),  and  the  site,  estimated  by  Mr.  Power  to  have  an 
area  of  SO  acres,  being  taken  up  by  Government,  could 
1  '  '1  over  free  of  cost  for  adoption  for  a  dock  basin. 
i  ,  irary  lines  of  road  necessary   for  conveying  the 

earth  i«  ihe  railway  bank  might  conveniently  be  laid  out 
80  as  to  ser\'e  for  the  permanent  approach  to  the  docks 
and  goods  station.  "  On  the  whole,"  the  Commitee  said, 
"  the  economy  of  combining  the  construction  of  the  new 
line  of  main  railway  with  the  excavation  of  a  dock 
1  1- !i.  and  the  formation  of  a  railway  goods  .station  near 
,  .^11  K'  very  large,  and  the  grant  of  the  excavated 
site  may  be  roughlv  estimated  as  equivalent  to  a  contri- 
bution of  at  least  £40,000  or  £.50,000  towards  the  ex- 
pense of  the  docks." 

Under  the  third  branch  of  the  intpiiry  intrusted  to 
them,  the  Conmiittee  came  to  the  conclusion  that  with 
a  view  to  the  improvement  of  the  means  of  landing  im- 
ports and  passing  them  through  the  Custom  House, — and 
in  a  previous  report  not  published  in  the  volume  under 
notice — No.  CCIX.  of  the  Selections  from  the  Records 
of  the  Government  of  India,  P.  W.  D.,)  they  had 
recommended  the  immediate  constniction  of  jetties, 
in  connection  with  suitable  landing  sheds  and  ware- 
houses on  the  Strand  Bank  between  the  Bankshall 
and  Armenian  Ghaut, — the  whole  area  to  be  surround- 
ed by  an  iron  railing  and  placed  to  under  proper  Cus- 
tom House  control.  Suitable  arrangements  were  also  to  be 
made  for  the  8hi]tping  of  export  <;oods  from  the  sheds  and 
jetti&s.  These  recommendations  were  made  irrespective 
of  any  declMon  which  might  ultimately  be  come  to  on  the 
-   "  '  wet  docks,  the  Committee  being   satisfied   that 

.ties  sugcested  were  urgently  required  for  vessels 
which  would  not  use  the  docks.  And  the  Committee 
recommnended  that  the  construction  of  the  jetties  and 
appurtenances  should  be  undertaken  by  the  Port  Trust, 
which  it  had  already  been  proposed  to  constitute.  The 
Committee  strongly  recommended  the  adoption  of 
acrew-pile  jetties  instead  of  a  continuous  wharf- wall,  as 
being  the  cheapest  and  simplest  plan  of  providing  the 
facilities  required  for  the  import  trade. 

With  regard  to  the  question  of  docks,  the  Committee 
of  186.5  were  of  opinion  that  wet  docks  were  as  likely 
to  be  useful  and  to  pay  a  sufficient  dividend  at  Calcutta 
as  docks  at  any  other  port,  though  they  could  not  pro- 
nounce them  to  be  then  absolutely  essential.  The  effect 
of  the  construction  of  the  proposed  jetties,  and  of  the 
development  of  Port  Canning  on  the  Mutlah,  must  be 
awaited  before  any  decisive  reply  could  be  given.  In 
these  circumstances  they  thought  it  unnecessary  for  Go- 

.' 1 1  ment  to  give  direct  pecuniary    aid,  or  guarantee  of 
rt-Kt ,  to  any   i^cheme   for  the  construction  of    docks. 
I  went  on   to   consider   whether  there   was   any 

general  objection  to  the  construction  of  wet 
docks  at  all,  and  what  localities  offered  the  greatest 
iacilities  for  them.  On  the  general  score  of  saltibrity, 
they  thought  that  under  proper  supervision  no  reasonable 
ground  would  be  left  for  refusing  to  accept  the  real  ad- 
vantages of  docks  only  to  avoid  a  somewhat  speculative 
r  ':  public  health,  and  that  a  properly  kept  wet  dock 

"  far  more  sweet  and  wholesome  than  mo.st  of    the 

existing  tanks  in  the  suburbs  of  Calcutta.  But  having  re- 
Mud  to  the  fact  that  the  wind  blew  almost  constantly 
from  the  south  during  the  hot  months,  the  formation  of 
a  dock  at  Kiddeqmr  might  reiwonably  be  objected  to 
owing  t.o  the  risk  of  offensive  effluvia  bemg  wafted  thence 
'  'I.     The  difficulty  of  providing  dwellings  for 

'I  he  ships  in  dock,  whom  it  would  unquestion- 

ably be  necenary  to  put  on  shore,  was  next  noticed,  and 


the  Committee  specially  commended  the  health  and  com- 
fort of  the  European  seamen  to  the  care  of  the  Govern- 
ment and  of  any  company  undertaking  the  construc- 
tion of  docks.*  The  deposit  of  silt,  too,  was  a  difficulty 
that  must  be  faced ;  but  it  could  be  provided  for  by  dredg- 
ing. In  considering  the  question  of  site  for  the  docks 
the  Committee  observed  that  the  cost  of  land  must  be 
high  in  proportion  to  the  proximity  of  the  site  to  the 
centre  of  business  and  to  its  consequent  convenience  The 
two  suburban  sites  at  Chitpur  and  Kiddorpur  were,  there- 
fore, at  a  great  disadvantage  when  compared  with  How- 
rah,  Garden  Reach,  or  Akra.  The  cost  of  the  works 
would  greatly  depend  on  the  depth  to  be  excavated,  which 
at  Chitpur  or  Kidderpur  would  be  ten  or  twolvn  feet 
greater  than  at  Howrah  or  Akra.  As  regarded  ready  ac- 
cess to  the  railways  the  Howrah  and  Chitpur  sites  pos- 
sessed great  advantages  over  the  others.  In  point 
of  accessibility  to  the  river,  the  proposed  sites  were 
considered  to  be  on  a  par,  except  that  at  Akra, 
which  was  pronounced  to  have  a  doubtful  fiicility. 
On  the  whole,  the  Committee  was  of  opinion  that 
the  Chitpur  site  had  greater  advantages  and  was 
less  open  to  objections  than  any  of  the  others  ;  but  they 
did  not  entertain  a  directly  unfavorable  opinion  of 
any  of  the  other  sites,  except  of  Kidderpur,  until  by 
an  experiment  elsewhere  it  should  be  ascertained  whe- 
ther the  sanitary  objection  to  wet  docks  had  any  force. 
This  conclusion  in  fixvorof  Chitpur  was  said  to  have  been 
arrived  at  irrespective  of  the  saving  in  excavation  that 
would  arise  from  utilising  the  excavation  to  be  made  for 
the  railway  bank ;  but  they  were  satisfied  that  this 
consideration  would  have  prevailing  weight  with  any 
compauy  really  intending  to  construct  docks.  The  Com- 
mittee had  received,  through  the  Chief  Engineer  of  the 
East  Indian  Railway,  a  copy  of  a  letter  from  Mr.  G.  Turn- 
bull,  the  Engineer  of  a  Company  then  lately  formed  in 
London —  '  The  Docks  and  Warehouses  Company  of  Cal- 
cutta," which  seemed  to  mean  business ;  and  as  this 
Company  did  not  seem  to  have  the  intention  of  askim; 
aid  from  Government  beyond  the  grant  of  land,  and 
the  permission  to  levy  dock  dues,  the  Committee  pre- 
sumed that  the  Government  would  be  prepared  to  deal 
with  them.  But  considering  that  Mr.  Prestage's  Com- 
pany, though  it  had  asked  for  a  guarantee,  was  the  first 
to  come  forward,  and  that  Mr.  Turnbull's  Company  had 
not  yet  made  any  definite  offer  to  Government,  the 
Committee  suggested  that  opportunity  should  be  given 
to  them  to  combine,  '■'  so  that  the  advantages  of 
the  Chitpur  site  may  be  shared  by  them  both,  if  they 
continue  to  be  desirous  of  carrying  out  wet  docks,"  so 
that,  in  short,  they  might  share  the  spoil,  and  also  the 
excavation  of  the  spoil.  Remembering,  however,  former 
and  repeated  abortive  attempts  on  the  part  of  companies, 
the  Committee  recommended  that  the  East  Indian  Rail- 
way arrangements  should  be  made  as  though  a  wet 
dock  were  to  be  made  at  Chitpur  on  the  site  of  the 
excavation  for  the  railway,  by  the  Port  Trust  in  the 
event  of  the  proposed  companies  not  carrying  out  their 
proposals,  and  that  an  exact  estimate  of  the  cost  of  the 
dock  should  be  at  once  prepared  by  a  competent  En- 
gineer. 

The  prospects  of  docks  being  made  being  in  this 
uncertain  state,  the  Committee  thought  that  no  practical 
result  would  arise  from  any  discussion  of  the  details  of 
any  of  the  schemes  for  docks,  jetties,  or  wharf-walls 
that  had  been  put  forward  by  various  Engineers.  The 
Port  Trust,  when  constituted,  should  themselves  deter- 
mine the  exact  character  and  extent  of  the  system  of 
jetties  to  be  constructed  by  them. 


*  N;>  provision  for  tlie  accommodation  of  crews  on  shore  appears 
in  the  estimates  for  tfie  clocks  now  under  construction  at  Kidder- 
pore. 


Erratum. — lu  the  first  first  article  of  this  series  in  7th  line 
from  bottom  of  3rd  column  — "necessary "  ought  to  be  "  un- 
necessaiy." 
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NOTES  FROM  HOME. 

(Fi-om  our  own  Correspondent.) 

An  invention  has   lately  been  patented    for  the   coupling 

links  and  chains  which  is  receiving  a  good  deal  of  support 

)m    those   using  these  apparatus,    which    in  the    case   of    a 

eak  can,  with  the  greatest  ease  and  in   the  course  of  a  very 

N  minutes,  be  permanently  and  perfectly    remedied.     It  is 

ectual  in  the  case  of   links  of  any  shape  or  length  and  hav- 

g  a  loose  piece  dovetailed  qn  the  side   forming  a  coupling 

connection   for  chains    or    similar    articles.     The  link  can 

made   in   one    piece,     V)Ut    the    inventors    prefer    making 

in  two,  one  being  made  to  slide  into  a  dovetail  on  the  side 

the  link  which   is  formed  to   receive  it.     The  piece  alluded 

when  inserted  in  the  dovetail  is   held  securely   in  position 

'  one  or  more  mf^tal  plates   placed  in   the  centre  of  the  link 

id  held  tirmly  by  means  of  a  screw,  nut,  bolt  or  other  equiva- 

at,  the  plates  being  bevelled  to  fit  inside  the  link. 

The  old  oil  lamp  has  l)een   superseded  by  gas  in  one   of   the 

etropolitan  Railway  Company's  omnibuses  between  Portland 

lace  and  Charing  Cross.  Pinlsch's  compressed  oil  gas  is  used, 

any    examples  of    which    are  found  on  our    railways.     In 

lis  case  a  copper  reservoir  holding  three  days'  supply  of   gas 

.  fixed  under  the  steps.     The  gas  is   stored  in   the  reservoir 

;  an  initial  pressure   of  901bs.    per   square    inch.     The  reser- 

Dir  supplies  gas  to  two  burners  through  a    regulator  which 

.'duces  and  equalizes  the  pressure  in  the  burners.  The  vehicle 

efficiently  lighted  and  so  satisfactory  is   the   result   that   it 

intended  to  extend  the  system  to  the  rest  of  the  Company's 

ock,  and  it  is  to    l)e   hoped    that    the   other    companies  will 

illow  suit  in  this  needed  improvement. 

Following  on  the  paper  read  at  the  Institution  of  Civil 
.ngineers  on  the  Conversion  of  Timber,  in  which  the  economy 
t  band  saws  was  fully  dwelt  xx'pon—Indwlries  this  week 
ives  an  illustration  of  a  band  saw  constructed  at  Liepsig 
)r  the  conversion  of  valuable  timber  into  Vioards.  This 
^pe  is  generally  made  in  three  sizes,  the  diameter  of  the 
leaves  being  47  inches,  59  inches  and  71  inches  for  the  treat- 
lent  of  logs  up  to  27^  inches,  47  inches  and  59  inches  re- 
oectively.  The  top  sheave  is  carried  on  a  double  bearing 
apported  on  a  slide  rest  with  a  vertical  screw  for  tighten- 
ig  the  band.  The  band  is  protected  as  much  as  possible 
1  case  of  breakage. 

The  Sanitary  Record  gives  an  extract  from  a  report,  form- 
ig  a  description  of  the  Destructor  Works  at  Wentworth 
treat,  Whitechapel.  This  Destructor  consists  of  eight  cells, 
i  built  in  a  thickly  jjopulated  neighbourhood,  and  it  is  stated 
aat  after  six  months'  experience,  as  far  as  its  capacity  goes, 
he  experiment  has  proved  eminently  successful.  Additional 
ells  are  proposed  to  be  added. 

Some  very  serious  accidents  have  occurred  to  torpedo 
oats  in  the  course  of  recent  manoeuvres  off  Portland,  re- 
ulting  in  loss  of  life.  In  two  of  these  cases  boiler  explo- 
ions  show  curiously  similar  characteristics.  A  searching  in- 
luiry  is  promised  into  the  cause  of  these  accidents  and  the 
esult  of  the  inquest  is  awaited  with  much  anxiety. 

Mr.  Tamer  recently  read  a  paper  before  the  Society  of 
Lrts  which  was  original  and  suggestive.  He  proposed  that 
n  the  case  of  laying  out  a  street  improvement  the  elevations 
>f  proposed  new  buildings  should  be  set  up  to  a  uniform  soa  e 
)y  an  official  appointed  for  that  purpose,  and  that  if  the  plans 
ihould  be  considered  to  be  out  of  harmony  the  architects 
ihould  be  invited  to  reconsider  their  designs. 

Some  data  of  considerable  importance  are  given  in  the 
Engineer  by  Mr.  Middleton  on  Portland  Cement.  Tests 
it  long  dates  derived  from  the  breaking  briquettes  varying 
irorn  the  original  seven  days'  test  to  410  days  and  from 
;hat  to  2,019  days  after  gauging,  care  being  taken  for  the  value 
)f  the  experiments  to  arrive  at  a  minimum  rather  than  at  a 
Maximum  result. 

The  paper  last  week  at  the  Institution  of  Civil  Engineers 
was  "On  the  Manufacture  of  Salt  near  Middlesbrough"  by 
Sir  Lowthian  Bell,  in  which  the  author  described  the  accident- 
il  discovery  of  salt  in  the  locality,  and  the  method  that  was 
adopted  by  Messrs.  Bell  Brothers,  of  Port  Clarence,  to  try  the 
practicability  of  raising  the  salt.  For  raising  the  salt 
recourse  was  had  to  the  method  of  solution,  the  principle 
being  that  a  column  of  descending  water  should  raise  the 
brine  nearly  as  far  as  the  difi'erences  of  specific  gravity 
between  the  two  liquids  permitted.  The  author  then  referred 
to  the  uses  to  which  the  brine  was  applied,  and  concluded 
with  giving  some  particulars  of  the  soda  industry.  The  next 
paper  willbe  Accidents  in  Mines,  Part  1,  by  Sir  F.  Abel. 


The  mechanical  Engineers  held  their  n>«eting  at  the  Insti- 
tutioa  of  Civil  Engineers  last  week,  when  the  President,  Mr. 
Carbutt,  delivered  bis  address.  In  this,  like  other  addresses 
of  this  year,  the  occasion  is  taken  of  reviewing  the  advance 
made  during  the  fifty  years  of  Her  Majesty's  rei>,'n  on  the 
growth  of  the  nation  in  territory  and  wealth,  and  after  size 
of  the  trade  of  the  country,  procee.ds  to  account  the  advance 
made  in  our  guns  during  this  period.  It  is  here  shewn  that 
very  little  improvement  exists  in  the  cannon  cast  in  the 
reign  of  the  Georges  over  the  artillery  of  the  time  of  Eliza- 
beth. The  infantry  rifle  first  led  the  way  to  the  improvement 
in  cannon  and  the  steps  are  recorded  when  the  mechanical 
improvements  rapidly  succeed  each  other,  thus  bringing  us  to 
the  present  day.  Tabular  comparisons  are  given  shewing 
diflferences  between  the  old  68  pounder  of  1837  and  the 
45,  69  and  1 10  ton  guns  of  to-day.  Machine  guns  are  then 
considered  and  an  account  of  works  available  for  the  manu- 
facture of  the  great  and  expensive  artillery  of  our  time. 

Following  this  came  a  paper  on  the  construction  of 
Canadian  Locomotives  by  Mr.  Francis  Brown,  of  the 
Canadian  Pacific  Railway.  The  special  character  of  all 
the  engines  described  is  their  extreme  flexibility,  which  is 
necessary  on  account  of  bad  roads.  English  builders,  how- 
ever, refuse  to  make  flexible  locomotives,  and  it  was  pointed 
out  in  the  discussion  which  followed  the  paper  that  in  conse- 
quence of  this  orders  for  locomotives  for  our  colonics  were 
sent  to  the  United  States,  where  engines  more  suitable  to  the 
requirements  could  be  obtained.  'The  next  paper  was  by 
Major  English — Experiments  on  the  Distribution  of  Heat  in 
a  Stationary  Steam  Engine,  the  discussion  of  which  was  ad- 
journed. 

The  annual  dinner  was  held  the  same  evening  at  the  Cri- 
terion at  which  the  Duke  of  Cambridge  was  present. 

The  Didcot,  Newbury  and  Southampton  Railway  Company 
have  completed  their  line  from  Didcot  to  Winchester,  but 
having  failed  to  raise  sufficient  capital  to  enable  them  to  com- 
plete their  line  to  Southampton,  are  now  asking  Parliament 
for  powers  to  construct  a  short  line,  making  a  junction  with 
the  South-Western  Railway  and  for  powers  to  run  over  that 
Company's  line  into  Southampton. 

The  Blackwall  Tunnel  Bill  promoted  by  the  Metropolitan 
Board  of  Works,  a  measure  to  authorize  the  construction  of 
a  tunnel  for  vehicular  and  foot  traffic  beneath  the  Thames  at 
Blaokwall,  uniting  Greenwich  with  the  opposite  shore,  has 
passed  the  Committee. — the  opposition  by  the  Thames  Con- 
servators, the  Gas  Companies  and  others  not  being  very 
spirited. 

A  select  committee  have  had  under  consideration  the  designs 
and  plans  for  the  proposed  New  Admiralty  and  War  Office. 
It  was  shewn  that  the  selected  plans  would  involve  an  outlay 
of  about  £700,000,  being  at  the  rate  of  1«.  per  cubic  foot  for 
the  main  building  and  1».  6d.  a  cubic  foot  for  the  towers  and 
features  above  the  roof.  Considerable  evidence  was  given  to 
shew  the  advantages  and  the  necessity  of  concentrating  the 
various  departmental  offices  that  would  be  brought  together 
by  the  proposed  undertaking. 


BURMA. 

(From  our  own  Correspondent.) 
Mining. — The  British  Burma  Lead  Mining  Co.,  in  which  so 
many  of  our  local  townsmen  have  invested,  is  now  in  liquida- 
tion. This  crisis  was  brought  about  owing  to  one  of  the  largest 
shareholders  in  England  having  insisted  on  the  Directors  of  the 
Company  to  send  out  a  mining  expert  to  examine  and  report 
upon  the  locality  said  to  contain  lead  ore.  Eventually  a  Mr. 
Collins,  a  Mining  Engineer,  visited  the  mines  and  his  report 
has  led  to  this  result.  Many  of  your  readers  would,  no  doubt, 
be  surprised  at  so  sudden  a  collapse  after  having  read  the 
bogus  prospectuses  issued  by  the  original  projectors,  in  which 
enormous  profits  were  held  out  to  the  shareholders. 

Buildings. — A  new  departure  in  building  in  this  city  has 
been  started  by  the  Burma  Construction  Co.,  Ld.  The 
building  now  being  constructed  for  the  National  Bank  of 
India  is  being  fitted  throughout  with  cast-iron  pillars  and 
beams,  screwed  with  bolts  and  embedded  in  solid  masonry 
work;  thickly  plastered  with  cement,  timber  only  being  used 
for  doors  and  windows.  The  ceiling  is  also  of  cast-iron  sheets, 
supported  by  beams  of  the  same  metal  thickly  covered  with 
cement. 

The  evils  of  constructing  heavy  buildings  on  Tnade  soil 
were  very  apparent  in  the  pucca  erection  only  completed 
last  year,  known  as  "St.  Philip's  Church,"  in  this  town.    This 
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«»s  constructed  at  a  cost  of  Rs.  22,000  by  a  local 
i'.nsineer.  The  defects  were  soon  exposed  after  the 
reieut  storm  ;  the  wall  of  the  chancel  was  cracked  throughout, 
and  after  In-ing  examined  by  the  leadins;  Engineers,  the 
flimck  WM  chiedy  attributed  to  the  soil  and  faulty  materials 
owd  in  construction. 

Sttttm*r0. — The  Local  Government  at  the  end  of  last  year 
indented  on  the  Home  Government  for  a  stern  wheel  steamer 
of  an  exceptionally  shallow  draft  for  the  transport  of  troops  in 
Upper  Burma,  and  we  are  glad  to  find  that  Messrs.  Yarrow 
and  Co.  have  now  completed  and  are  sending  a  vessel  out,  of 
the  same  ty|>e  as  those  constructed  by  them  for  the  Nile  ex- 
pedition and  which  proved  so  invaluable  during  the  Ejiyptian 
c«mp*ign. 

Africulttiral  Implement!. — Endeavours  to  introduce  new 
agricultural  implements  amongst  the  Burmese  by  the  local 
Government  have  only  partially  met  with  success.  Six 
Watt*'  ploughs  were  tried  by  the  cultivators,  five  harrows  de- 
yis«'d  by  Mr.  Cabaniss  were  lent  as  models  and  five  more  were 
made  and  used  by  the  cultivators.  Two  horse  power  thresh- 
ing machines  were  imported  from  America  and  a  new  mill 
for  pressing  sugarcane.  The  Burmese  are  now  only  beconi- 
ing  masters  of  the  implements,  and  although  they  experience 
and  «e«  the  superiority  of  modern  appliances,  the  cost  is 
too  great  bein;:  the  great  drawback  for  general  use.  The 
sugarcane  pressing  mill  was  supplied  by  Messrs.  Thomson  and 
Mylne  at  a  cosit  of  Rs.  51i>,  but  that  tirm  are  now  engaged 
in  constructing  similar  mills  at  a  cheaper  rate. 

Fiihittg  Iniiustry. — An  experiment  was  made  at  consider- 
able expense  by  Government  with  trawling  gear  at  the 
Krishna  shoal  to  try  deep  sea-fishing,  and  two  Europeans, 
who  were  practically  acquainted  with  the  industry  and  work- 
ing of  the  gear  at  Home,  were  sent  out  in  company  with  ex- 
pert Barman  fishers  to  conduct  the  undertaking.  After  a  fair 
trial  the  experiment  was  found  to  he  unprofitable  and 
accordinaly  stopped.  The  attempt  to  introduce  improved 
appliances  amongst  Burman  fishermen  was  also  a  failure. 

Rangoon  ;  June  14.  1887. 


NOTES  FROM   OEYLON. 


(From  our  own  Correspondent.) 
The  fight  and  growl  over  our  roads  still  smolders,  breaking 
out  every  now  and  then.  Certainly  on  the  old  system  the 
roads  were  very  good  to  look  at,  but  the  expense  of  repair 
•howed  something  rotten  somewhere.  This  expense  Mr. 
McBride  estimated  to  reduce  considerably  by  introducing 
patching  and  doing  away  with  the  blinding.  There  was  one 
mistake  made  which  consisted  in  not  having  the  out-station 
overseers  into  the  town  centres,  and  teaching  them  the  new 
procedure  thoroughly. 

Our  Forest  Department  is  to  be  organised,  and  for  this 
purpose  an  Indian  officer  is  to  be  procured  for  a  term  of 
five  years  on  a  salary  of  Rs.  1,000  per  mensem,  and  allow- 
ances. At  the  end  of  this  period,  it  is  expected  that  a 
young  officer  to  be  trained  in  England,  Germany  and  France 
will  We  sent  out  is  head.  Hitherto  the  systematic  conservation 
of  our  forests  has  never  been  attempted,  and  although  we 
have  a  forester  for  each  province,  still  they  were  appointed 
locally  and  their  training  for  such  a  post,  I  fear,  in  most  cases 
was  nil,  the  sole  qualification  being  that  they  had  a 
claim  on  the  colony  and  had  failed  to  be  efficient  in 
previous  appointmenU  held  by  them.  Mr.  Vincent  was 
over  here  some  short  time  ago,  and  if  his  recommendations 
are  carried  out,  there  is  work  for  a  very  large  department. 
The  provisions  of  Mr.  Vincents  report,  if  carried  out,  would 
land  every  second  villager  or  rural  inhabitant  of  Ceylon  in 
gaol,  and  the  reserves  in  the  Kelani  Valley  between  Adam's 
Peak  and  Amiiagamuwa  ranges  on  the  one  side  and 
Dolotbagie  on  the  other  contain  many  a  block  highly 
coveted  by  the  tea  planter,  more  especially  as  some  of  it  was 
blocked  for  sale  and  withdrawn  on  Mr.  Vincent's  report. 
This  license  and  liberty,  on  the  one  hand,  and  want  of  or- 
ganisation on  th"?  other,  will  now  draw  down  to  the  Govern- 
ment many  a  growl  and  the  expense  will  naturally  be  brought 
forward  as  an  argument  against  adoption. 

The  Railway  que.8tion  has  V)een  brought  before  the  House 
and  is  also  the  subject  of  a  deputation.  The  Governor,  Sir  A. 
Cordon,  is  also  said  to  have  sent  in  a  very  strong  despatch  on 
the  subject,  and  Sir  dementi  Smith  has  called  at  the 
Colonial  Office  and  given  his  opinions  in  favor  thereof. 
The  guaranteed  company  will  surely  not  work  smoothly  with 
a  slow  and  cautious  Government  monopoly  forming  the  other 


and  larger  half.  Even  Mr.  Prestage,  of  the  Darjeeling  Railway, 
when  here,  didn't  jump  at  the  proposals.  Although  His 
Excellency  gave  him  a  private  interview  and  placed  the  work- 
shops at  his  disposal  to  practically  show  his  system  and  cost 
on  a  mile  of  line,  he  didn't  find  it  (Convenient  to  stay  long 
enough  and  to  make  a  show,  and  so  poor  Uva  gets  neglected 
in  spite  of  her  being  now  the  largest  and  always  the  most 
certain  exporter  of  cotfee.  Why  should  she  be  so  neglected  or 
unfortunately  badly  treated  when  she  possesses  the  planting 
member  of  the  Legislative  Council '!  She  has  sent  abroad  her 
growl  on  the  disgraceful  state  of  her  roads  to  Colombo  and 
Newara  Eiiya  and  now  she  seems  in  such  a  bad  state  as  not 
to  have  even  her  route  to  Batticaloa  safe  for  transport,  in 
consequence  of  the  bridge  over  the  Maha-oya  (East)  being  sub- 
merged during  the  yearly-occurring  heavy  floods.  The  river 
rises  3  feet  over  the  roadway  platform,  and  on  one  occasion 
lately  the  subsidiary  waterway  approaches  on  both  sides  of 
the  bridge  yielded  to  the  force  of  the  current,  being  almost 
entirely  destroyed,  while  the  main  work  withstood  the  force 
of  the  water.  The  history  of  this  l)ridge  is  singular.  The 
trace  of  the  road  was  laid  out  by  a  member  of  the  Survey 
Department,  who  seems  to  have  based  his  flood  levels  on 
what  he  saw  in  his  one-season  residence  and  what  he 
could  gather  from  the  few  natives  who  chanced  to  pass 
through  the  dense  forest  in  the  rainy  season  ;  most  pro- 
bably fictitious  altogether,  as  natives  would  not,  even  if  they 
could,  travel  in  rainy  weather,  more  especially  through  jungle. 
When  the  road  was  under  construction  the  District  Engineer 
determined  to  leave  the  erection  of  this  bridge  to  the  last, 
so  that  he  might  satisfy  himself  during  three  seasons  as  to 
the  height  attained  by  maximum  floods  during  that  period  ; 
and  satisfied  himself  so  far  as  to  find  the  floods  rose 
6  feet  above  the  levels  shewn  before.  Alarmed  at  this 
disturbance  to  his  calculation,  in  his  report  he  begged  the 
Director  to  visit  the  spot  and  consult.  This  the  then  Acting 
Director  declined  to  do,  and  called  on  the  Provincial  En- 
gineer to  make  his  estimates  on  his  own  responsibility.  This 
was  done,  and  the  amount  asked  for  being  so  much  greater 
than  the  original  estimate,  aroused  suspicion  and  further  in- 
quiry was  ordered.  The  Provincial  Engineer  was  removed,  and 
a  bridge  constructed  costing  far  less  than  his  estimate,  the 
reduction  being  attained  through  lowering  the  bridge  3  feet, 
and  consequently  of  its  approaches  throughout,  with  the 
above  mentioned  result  of  the  floods  flowing  3  feet  in 
depth  over  the  platform  and  the  chance  at  any  moment 
of  total  destruction  (incurring  a  waste  of  £15,000  to 
£20,000)  and  the  complete  stoppage  of  traffic,  for  many 
months,  coastwise  from  Badulla,  Madulsuri  and  Muneragala. 

The  company  to  take  up  the  concession  granted  to  make 
and  work  the  Paumban  canal  seems  to  be  making  steady, 
if  slow,  course  towards  being  fully  launched,  and  at 
this  juncture  interest  would  attach  to  Captain  Taylor's  report 
of  his  inspection,  wherein  he  says  that  on  steaming  through 
the  Paumban  passage,  he  pointed  out  to  the  Chief 
Engineer  the  shoal  line  3|  to  3J  from  Shingle  islet  to 
main  body  of  island.  This  must  be  canalled  ;  a  mere 
passage  dredged  through  sand  would  soon  be  filled  up  again 
owing  to  the  strong  heavily  charged  with  sand  current.  On 
landing  at  Paumban,  he  inspected  the  trial  pits  ordered  by  the 
Madras  Government  some  years  ago  and  thence  went  to 
Raraesveram.  He  adds  that  this  will  be  a  work  of  which 
it  is  impossible  to  overrate  the  difficulties.  They  are  more 
of  a  technical  marine  nature  than  a  simple  engineering 
action.  If  a  canal  is  formed,  the  sand-laden  currents  will 
at  some  seasons  run  up  and  down  it  and  form  bars  at  either 
end.  If  a  dredged  passage  only  is  attempted  it  will  soon  silt 
up.  If  the  passage  is  set  aside  on  account  of  these  difficulties, 
the  only  other  one  that  can  be  relied  on  will  30  miles  south 
of  Point  Pedro,  which  will  increase  the  distance  from 
Colombo  to  one  even  greater  than  rounding  the  Basses  and 
Dondra  head.  The  simple  cut  through  Raraesveram  island  is 
simple  enough,  but  maritime  dangers,  delay  and  expense  attend 
all  the  other  features  of  tiie  design.  Colonel  Hasted  adds  :  — 
The  Pass  itself  is  understood  to  be  clear,  but  the  shoal  below 
has  accumulated  and  dredging  seems  to  be  very  necessary 
there.  Nothing  is  known  here  about  a  reference  made  to  the 
Secretary  of  State  for  a  suitable  dredger  and  it  may  be  that 
in  the  face  of  the  proposal  to  cut  the  shin  canal  through  the 
Ramesveram  island,  a  dredger  may  be  considered  unnecessary. 
But  in  the  proposed  agreement  between  the  company  to  be 
formed  for  cutting  the  canal  and  the  Secretary  of  State  it 
is  specially  provided  that   the  Paumban   Pass   shall    not    be 
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interfered  with,  and  as  a  canal  cannot  be  available  for  some 
years,  even  if  country  craft  will  ever  use  it,  it  seems  very 
desirable  that  a  dredger  should  be  obtained  as  early  as 
possible.  Speculation  on  the  prospects  of  the  canal  seem  un- 
necessary, but  on  examining  the  ground  on  the  proposed  line 
of  the  canal  and  studying  the  charts,  the  conclusion  arrived 
at  was.  that  the  canal  itself,  with  immediate  approaches,  was 
feasible,  if  sufficient  money  was  spent  but  that  the  real 
difficulty  will  be  found  with  shoals  lying  between  Point 
Oalimere  and  the  island  of  Oeylon,  through  which  it  seems 
almost  impracticable  to  keep  open  a  passage  of  sufficient  depth 
to  enable  large  ships  to  navigate. 
Map  annexed. 


AERIAL  NAVIGATION. 


(Translated  from  Annates  Iiidustrielles  for  Indian    , 
Engineering.) 
The  Aerial  Buoy  :  Its  Instability. 
II. 

We  will  for  the  present  examme  the  conditions  of  equili- 
brium to  which  the  aiirostat  is  subject  in  its  ordinary  state, 
that  is,  when  it  is  slack  and  able  to  expand  and  shrink  freely. 
Under  these  conditions,  the  pressure  of  exterior  air  and  the 
interior  gas  are  at  an  unvarying  equipoise  and  there  results, 
therefore,  that  the  density  of  these  two  fluids  are  continually 
in  the  same  relation  to  each  other. 

To  simplify  the  question,  if  our  balloon  contains  *  1  kilo- 
gramme of  common  hydrogen  (which  is  6J  times  heavier  than 
atmospheric  air)  this  quantity  of  gas  which  will  be  unvary- 
ing in  weight  while  the  balloon  is  slack,  will  displace  at  all 
height  6  kilogrammes  500  grammes  of  air,  and  in  pursuance 
of  the  principle  of  Archimedes,  will  rise  with  a  force  of  5 
kilogrammes  500  grammes  difference  between  the  weight  of 
the  displaced  air  and  that  of  the  hydrogen. 

As  this  force  is  independent  of  height,  it  will  be  seen 
that  if  our  balloon  carries  ballast  to  be  in  equilibrium  at  a 
certain  height,  it  will  keep  that  exact  equilibrium  at  all  others, 
whence  it  results,  as  we  had  at  first  observed,  that  it  shares 
the  properties  of  the  buoy  immerged  in  the  ocean,  and  that  it 
will  rise  or  descend  indefinitely  under  the  influence  of  the 
slightest  lightening  or  over-weighting.  This  is  the  case  with 
the  submarine  Vioat,  and  it  may  be  imagined  what  difficulties 
have  to  be  encountered  in  order  to  transform  into  an  aerial 
vessel  an  apparatus  subject  to  constant  oscillations  like  a 
pair  of  unsteady  scales,   f 

But  it  will  be  said,  if  this  argument  be  sound,  a  balloon 
weighing  a  little  less  than  the  air  at  the  moment  of  leaving  the 
earth,  will,  therefore,  rise  incessantly  and  will  reach  the  stars  ! 
and  who  would  ever  wish  to  embark  in  a  balloon  with  the  pros- 
pect of  an  indefinite  excursion  in  the  interplanetary  spaces? 
No ;  the  balloon  will  stop,  for  our  argument  supposes  that  the 
gas  does  not  completely  fill  its  case  ;  therefore,  since  it  dilates 
unceasingly  during  the  ascent,  a  moment  will  soon  arrive 
when  the  case  will  be  completely  tilled  and  when  the  hy- 
drogen will  escape  by  the  safety  valve  mentioned  above  ; 
from  that  moment  as  the  weight  of  gas  contained  in  the 
balloon  goes  on  diminishing,  the  same  thing  will  occur  in 
the  ascensional  force,  the  two  being  continually  in  propor- 
tion (5^  in  the  case  of  common  hydrogen).  The  movement 
will,  therefore,  be  checked  and  will  stop  very  soon. 

In  order  to  make  it  clearer,  we  will  again  take  a  numeri- 
cal example,  and  since  it  is  now  no  longer  the  weight  but 
the  volume  of  g»s  which  is  unvarying,  we  will    consider,    for 


01 


*   1  Kilogramme— 2'204621.51b.  avoirdupois  or  1,000  grammes. 

+  The  instability  of  these  slack  balloons  can  be  otherwise  explained. 

Let  us  place,  at  the  level  of  the  sea,  one  cubic  metre  of  common 
hydrogen  in  a  balloon  capable  of  holding  sevei'al  cubic  metres  and 
set  aside  the  weight  of  its  case. 

The  weight  of  this  cubic  metre  of  hydrogen  is  ecjual  to  200  grammes  ; 
the  weight  of  the  cubic  metre  of  air  equals  1,.300  grammes ;  the 
difference  1,100  grammes  is  the  ascensional  force  at  sea-level  of  the 
cubic  metre  of  hydrogen  and  also  that  of  the  balloon. 

We  will  now  rise  to  a  weight  of  5,500  metres  (about  .3  English  miles) 
that  \H,  to  a  zone  where  tlie  atmospheric  pressure  is  reduced  by  one 
half.     In  pursuance  of  the  law  of  Mariotte  : 

1.  The  hydrogen  will  have  doubled  in  weight  and  we  shall  have  two 
cubic  metres  instead  of  one.  ^ 

2.  The  specific  gravity  of  the  air  will  be  reduced  by  one  half,  let 
nssayto  ...  ...  ...  ...  6.50  gr. 

The  specific  gravity  of  tlie  hydrogen  will  be  reduced  to         100  gr. 
nd  the  specific  ascensional   force  to       ..  ...  .500  gr. 

that  is  to  say,  to  one-half  of  its  value  at  sea-level. 

We  have,  therefore,  a  double  volume  of  gas,  fif  which,  however,  each 
<;ubic  metre  will  raise  twice  as  little,  therefore  tlie  ascensional  force 
has  remained  the  same.  It  is  easy  to  see  that  this  will  apply  to  every 
lieight,  provided  the  balloon  is  slack  and  that  the  gas  can  expand  and 
contract  freely  within  its  case. 


the  sake  of  simplicity,  a  balloon  of  one  cubic  metre,  in  which 
we  will  place  one  cubic  metre  of  common  hydrogen. 

If  we  are  at  sea-level,  the  weight  of  this  cubic  metre  of  gas 
will  equal  6  kilogrammes  200 grammes  ;  the  weight  of  the  cubic 
metre  of  air,  1  kilogrammes  .300  grammes  ;  and  the  difference 
of  the  ascensional  force  of  the  cubic  metre  of  gas  at  the  level 
of  the  sea  will  equal  1   kilogrammes  100  grammes. 

Let  us  now  imagine  ourselves  at  a  height  at  which  the 
atmospheric  pressure  is  reduced  by  one-half  ;  according  to  the 
law  of  Mariotte,  the  same  thing  will  occur  with  regard  to  the 
preceding  weights  and  consequently  with  their  difference  of 
ascensional  force,  at  this  height  equal  to  about  5,500  metres, 
about  3  English  miles,  the  gas  in  our  balloon  could  not  raise 
more  than  0  kilogrammes  550  grammes. 

If,  however,  it  carries  ballast  at  sea-level  in  such  a  manner 
as  to  leave  it  0  kilogrammes  550  grammes  of  ascensional  force 
it  will  completely  lose  that  force  on  rising  to  a  height  of  5,500 
metres,  it  is  there  that  it  will  stop,  or,  in  other  words,  will  reach 
its  zone  of  equilibrium. 

Generally  speaking,  a  balloon  full  at  sea- level  and  relieved 
°^  tV>  t'cT'  tV  °^  ^^^  total  ascensional  force  of  its  gas,  will 
rise  to  the  height  where  the  pressure  of  the  atmosphere  has 
correspondingly  lost  Jjj,  -j^^,  ^,  &c.,  of  its  value. 

It  is  interesting  to  know  at  what  height  these  reductions 
in  the  pressure  of  the  air  will  correspond.  We  have  worked 
out  the  results  in  a  very  simple  table,  in  which  will  also  be  seen 
the  weight  at  which  it  will  be  necessary  to  relieve  a  full 
balloon  of  1 ,000  metres  to  enable  it  to  rise  to  different  heights. 


Pressure  of 

Weight  ef 
ballast 

the  air,  tak- 
ing as  unit 

Height  Cor- 
responding. 

Remarks. 

thrown  out. 

the  pressure 

at  sea-level. 

Oc.  m. 

10 

Om. 

The  third  column  indicates 

110 

09 

800 

the  heights   attained   by  a 
balloon  of  1,000  c.  m.   filled 

220 

08 

1,800 

330 

07 

2,900 

with      common      hydrogen 

440 

06 

4,100 

when    unballasted    of     the 

550 

05 

5,500 

weights  in  the  first  column. 

660 

04 

7,300 

The  heights  in  question  are 

770 

03 

9,600 

given  at  an  average  of  50 

880 

02 

12,800 

metres,  they  vary  with  at- 

990 

01 

18,300 

mospheric  conditions. 

1,100 

00 

Infinite. 

This  table  shews  that  the  more  ballast  is  thrown  out,  the 
higher  a  full  balloon  will  rise.  The  height  thus  attained 
is  called  the  zone  of  equilibrium.  Between  this  zone  of  equi- 
librium and  the  earth  the  balloon  is  slack  and  consequently 
unstable,  the  slightest  overweight  brings  it  back  to  the  earth, 
the  slightest  lightening  returns  it  to;its   zone   of  equilibrium. 

Now  these  overweightings  and  lightenings  are  continually 
taking  place  during  aerial  voyages  ;  the  intensity  of  the  solar 
rays,  the  nature  of  the  soil,  damp,  snow,  rain  and  many  other 
causes  too  numerous  to  mention  here,  modify  at  every  instant 
the  sensitive  equilibrium  of  the  aerial  boat,  which  cannot  be 
maintained  at  an  almost  unvarying  height  but  by  the  con- 
stant help  of  the  aeronaut. 

But  the  means  of  which  the  latter  avails  himself  are  of 
the  most  rudimentary  kind.  In  spite  of  innumerable  at- 
tempts, some  of  which  are  most  ingenious,  the  only  practical 
means  of  checking  the  accidental  variations  of  the  ascen- 
sional force  of  balloons  consist  of  the  throwing  out  of  ballast, 
and  of  the  escape  of  a  certain  amount  of  gas.  These  very 
effectual  means  have  one  most  palpable  defect.  The  ballast 
to  be  thrown  out  is  very  quickly  exhausted  and  the  disarmed 
aeronaut  must  resign  himself  to  drop  down  to  the  earth  as 
soon  as  an  accidental  overweight  occurs,  and  it  will  not  be 
long  before  this  happens. 

In  this  lies  the  secret  of  the  short  duration  of  ai^rostatic  voy- 
ages,even  of  those  undertakenin  perfectly  impermeable  balloons. 

Therefore,  the  aiJrostat  should  in  no  way  be  compared  to  a 
vessel  floating  on  water.  It  is  an  unstable  buoy,  which  even 
when  it  is  possible  to  control  its  movements  cannot  be  of 
much  service,  since  it  can  float  in  the  air  for  a  few  hours 
only.  Can  we  at  the  present  day  remedy  this  defect,  and 
can  we  successfully  defeat  this  altitudinal  instability  ? 
Yes ;  undoubtedly,  for  we  now  possess  light  and  powerful 
propellers,  which  it  will  suffice  to  attach  by  means  of 
horizontal  screws  to  produce  energetic  ascending  or  descend- 
ing motions  which  the  aiironaut  will  direct  in  the  wished 
for  direction  in  order  to  maintain  his  apparatus  in  perfect 
equilibrium.  J  a. 

(To  be  continued.) 

t  Similar  means  are  used  in  Nordenfeldt  submarine  boat,  recently 
experimented  with  success. 
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Wilt  (ia£cttes.  ^ 

PUBUC  WORKS  DEPARTMENT. 
Central  Provinces,  June  18, 1887. 
With  ref^ivii.-e  to  Notificalioii.  .Uted  the  1st  June  1887,  Mr.  G. 
>^_    \  ,,  |,^  lenoiteJ   his  arrival  at  Kauiptee 

..  iirreut. 

.  ,,..>,„c,ilioi.,  dated  the  Ist  June  1887,  Mr.  M. 
Eii(;ineer,  surreiulered,   and   Mr.  G.  G.  White, 
ri,?  u  IV.-  ....^...--tT.  assumed,   charge  of  the  Kanhan  Division  ou 
the  forenoon  of  the  13th  current. 

India,  June  18,  1887. 
Mr  r  r  R  Kuapi),  Executive   Engineer,  3nl   grade,    sub.  pro 
^         >;  iporarily   employed   on  the  Establishment  under 

2[e^rv  fal  of  Railways,  ia  appointed  to  officiate   as   De- 

puty Con.ullii.i:  Engineer  for  Railways,  Madras. 
'^  ylf^  H   A.  S.  Fenuer,  Superintending   Engineer,  3rd  class,  tem- 
i,  |,enuanently  promoted   to  that  grade,   with   effect 
\  !.  March  1887.  ^ 

W    r.   Bennie,  Executive  Engineer,  Ist  grade,  ft>tate  Kail- 

.  "ranted  furlough  on  medical  certificate  for  twelve  months, 

,1  sulwidiary  leave,  with  effect  from  the  26th  May  1887. 

S[)an,  Executive  Engineer,  Ist  grade,   Assam,   is   per- 

p,,„„,  .    •roui  the  service  of  Government,  with  effect  from 

Tfc*  (,.„..;..—  i.ieneml  in  Council  is  pleased  to  order  the  follow- 
ioc  taMorary  promotion  and  reversion  in  the  Superintending 
K^oeeis'  cUmm,  with  effect  from  the  date  8|)ecified  :— 
^UeotisnMit-Colonel  J.  H.  Crowdy,  E.K.,  Superintending  Engineer, 
Snd  flirt,  temporary  rank,  to  be  Siiiierintending  Engineer,  3rd 
cIm*.  temporary  rank,  with  effect  from  the  14th  June  1887. 

Mr.  H.  A.  8.  Fenner,  Superintending  Engineer,  3id  class,  to  be 
Superintending  Engineer,  2nd  class,  temporary  rank,  with  effect 
from  the  14th  June  1887. 

Mr.  D.  Campbell.  Honorary  Assistant  Engineer,  lat  grade, 
wfaoee  serricee  have  l)een  lent  to  the  Indian  Midland  Riiilway 
Ctomp«nv,  Ih  " '  '  ix  months'  leave  on  private  affairs,  under 
•ectiou  130  •  Leave  Code,  from  such  date  as  he  may   be 

permitted  to  ".-■■  ^elf  of  it. 

Railteai/s. 

Mr.  E.  H.  Tuck,  AssisUnt  Engineer,  Ist  grade,  is  granted  six 
mootha'  leave  ou  urgent  private  affairs  from  such  date  as  it  may  be 

availetl  of.  „     .  .  .^  j       t        u 

Mr.  L.  H.  Butcher,  Assistant  Engineer,  Ist  grade,  baa  been 
granted  by  Her  Majesty's  SecreUry  of  State  for  India  leave  on 
medical  certificate  for  nine  and  half  month?  in  commutation  of  the 
^,  •      .|)ecial  leave  granted  him  in    Director-General's   Noti- 

f  d  86th  March  1887. 

t  S.    L.   Craster,   B.K.,  Assistant  Engineer,  2ud  grade, 
I.  viiwiiage  leave   for  three  month.s,  with  effect  from  such 

liaC.  ..-  ...  ..iay  lie  permitted  to  avail  himself  of  the  leave. 

Burma,  June  11, 1887. 
Lmner  Dunna. 
Mr    W.  R  Gilbert,  Executive  Engineer,  3rd  grade,  is  granted 
I  I  .i»vb'  privilege  leave,  with  effect  from  the  7th  instant. 

'.;  «'  r  M.f^'od,  .\8«i8tant  EiiL'ineer,  2nd  grade,  is  temporarily 
lUngoon  to  the  Tharrawaddy  division, 
.'to  Burma  O'azetle  Notiticatiou,  dated  the  lOtlw 
May  1887,  Mr.  VV.  R.  Gilbert,  Executive  Engineer,  3rd  grade, 
made  over,  and  Mr.  J.  C.  Wyatt,  Executive  Engineer,  4th  grade, 
rec*ive<l,  charce  of  the  Thayetmyo  Division  on  the  afternoon  of 
the  Jlst  May  1887. 

Burma  State  RailiBay. 

Mr.  A.  R.  Lilley,  Executive  Engineer,  3rd  grade,  ia  posted' to 
the  charge  of  the  lUngoon  district,  Burma  State  Railway  (open 
line),  with  effect  from  the  lat  June  1887. 

N.-W.  P.  and  Oudh,  June  18, 1887. 

Railway  Branch. 

Major  K  R.  Pulford,  k.k..  Executive  Engineer,  Ist  grade, 
aod  Penxinal  Auistant  to  the  Chief  Engineer,  Buildings  and 
Rottd'  Braiirh,  i»  ap]>ninte<l  Assistant  Secretary  to  this  Goveru- 
D '  Public   Works    Department,  Railway  Branch,  in  ad- 

<i  -  other  duties,  with  effect    from  the    date  on  which 

he  t'jxK  over  charge  of  that  Branch  from  Major  T.  Gracey,  r.e. 

Irrigation  Branch. 

Mr.  W.  B.  Gordon,  Assistant  Engineer,  let  grade,  Nadrai 
Aqueduct  Division,  Lower  Ganges  Canal,  passetl  the  Higher 
.standard  Examination  in  Hindustani  on  the  5th  July  1886. 

Mysore,  June  11, 1887.  > 

(^ptain  C.    H.  M.  Kensington,    r.k:.,   having    returned     from 

f  ,  ,..i..l,    a«.iii....,l  r-l.ar.-p  ,.f  tli*.  office  of  Assistant  Superintend- 
1  cretary    t^)  the     (■overnment  of 

•  '  ,        iie»t,  on   the  forenoon  of  the  3rd 

■i  r  W.  McUutchiii,  Executive  Engineer,  is  permitted  to 
I'  <jc*«d  ou    privilege    leave  for  one   month   and    25  days  frcJm 


the  3rd  instant,  pending  the  sanction  of  the  leave  by  the  Re- 
sident in  Mysore,  and  subject  to  the  approval  of  the  Government 
of  India, 

Punjab,  June  16,  1887. 

His  Honour  the  LieHtenaiit-Governor  is  pleased  to  sanction  the 
following  temporary  promotions  and  reversion  in  the  Amalgamat- 
ed Engineer  Establishment  of  the  General  and  Irrigation  Branches 
of  the  Public  Works  Department,  Punjab,  with  effect  from  tho 
dates  specified  ajjainst  each  : — 

Mr.  W.  J.  A.  Bird,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Ensineer,  4th  grade,  temporary  rank,  I'ice  Mr.  Hicks,  promoted 
to  Executive  Engineer,  4th  grade,  sub.  pro  tern.,  with  effect  from 
29th  November  1886. 

Mr.  W.  J.  A.  Bird,  Executive  Engineer,  4th  grade,  temporary 
rank,  to  be  Assistant  Engineer,  1st  grade,  vice  Mr.  Hicks,  revert- 
ed to  Executive  Engineer,  4th  grade,  temporary  rank,  with  effect 
from  11th  January  1887. 

Mr.  A.  Grant,  Assistant  Engineer,  1st  grade,  to  be  Executive 
Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Hicks,  proceeded 
on  furlough,  with  effect  from  2nd  March  1887. 

Mr.  W.  .1.  A.  Bird,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Parkes,  pro- 
ceeded on  furlough,  with  effect  from  14th  March  1887. 

Bahshi  Ram  Sing,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  rice  Mr.  Hatten, 
proceeded  on  furlough,  with  effect  from  15th  April  1887. 

Mr.  C.  E.  V.  Goument,  Assistant  Engineer,  1st  grade,  to  be  Exe- 
cutive Engineer,  4th  grade,  temporary  rank,  vice  Mr.  Bvodie, 
proceeded  on  furlough,  with  effect  from  17th  April  1887. 

Assam,  June  18,  1887. 

Rai  Durga  Das  Daa,  Bahadur,  District  Engineer,  Lakhimpur 
District,  is  granted  privilege  leave  for  three  months,  from  the 
19th  July  1887,  or  such  date  as  he  may  be  permitted  to  avail 
himself  of  the  same. 

Mr.  H.  Kench,  Executive  Engineer,  4th  grade,  temporary  rank, 
is  in  the  interests  of  the  public  service,  transferred  temporarily 
from  the  Khasi  and  Jaintia  Hills  Division  to  the  Lakhimpur 
District,  and  appointed  to  officiate  as  District  Engineer  of 
Lakhimpur,  vice  Rai  Durga  Das  Das,  Bahadur,  proceeding  on 
privilege  leave. 


Inbtart  CSngincaing  |3atent  Register. 


Specifications  of  the  undermentioned  inventions  have  been 
tiled  under  the  provisions  of  Act;  XV.  of  1859  in  the  Office  of 
the  Secretary  to  the  Government  of  India  in  the  Home 
Department : — 

The  30th  May  18S7. 

82  of  '89.— Modho  Ram  Ojah,  (late)  Sub-Engineer,  Public  VVork.s 
Department,  resident  of  Mainpuri,  North-Westeni 
Provinces. — For  an  irrigcUion  machine  (or  rather  a 
modification  and  improvement  in  the  Per.nan  wheel, 
which  natives  call  in  its  present  rude  form  a  "  Sahut  "  ) 
for  raisiiig  water  to  small  heights,  3  to  15  feet,  for 
irrigation  of  fields. 

59  of  '87.  "Kdward  Artluir  Roberts  and  Frederick  Charles  Roberts, 

carrying  on  business  under  the  style  or  name  of 
Roberts  and  Son,  of  22,  Harp  Lane,  in  the  City  of 
London,  England. — For  an  improvement  in  stoppers 
fvr  bottles. 

60  of  '8'7.— Edward  Vlanta  Nesbit,  of  Ko.  26,  Priory  Road,    Wands- 

worth Road,  in  the  County  of  Surrey,  Englaiul 
gentleman. — For  an  improvement  in  tanning. 

The  13th  June  1887. 

132  of  '86,— Neil  Fox,  of  .Shahjehanpore,  in  the  North-Weateru 
Provinces  of  India,  Indigo  Planter.— .fbr  an  arrav-e- 
meat  for  adjusting  the  Rollers  of  Sugarcane  or  other 
Crushing  Mills. 

224  of  '88.— Arthur  Campbell  Rogers,  Assistant  Engineer,  Ovidh  and 
Rohilkhand  Railway  Company,  Limited,  Saharon 
pore,  North-western  Provinces,  India.-i^or  "  A'W''-. 
Patent  Improved  Centre  Board  Sugarcane  MilL" 

24  of  '87. —William  Adolph  Leipner,  of  Hampton  Park,  Bristol,  iu 
the  County  of  Gloucester,  England,  Eleptrician.- i!;()r, 
an  imprqvement  ill  dijuamo-eJectw  "'"^  eiectrq-dynamvc 
machines. 


PATENTS.  TRADE  MARKS,  DESIGNS. 

INDIAN  ENOINEERING    now  offers  to  Inventors  generally 
the  advantages  of  its  Patbsts  Departmkst. 

Patents  procured  and  Designs  and  Trade  Marks   registered  in 
all  parts  of  the  world.      ^j 
,     The  sale  or  working  of 'Inventions  negotiated. 

Correspondents  or  Representatives  in  all  countries. 
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Sumbhoo     Chunder    Auddy, 
No.  58,  WELLINGTOX  STREET, 
Calcutta. 

New  and  Skcond-hand 

ENGINEERING  and  SCIENTIFIC  BOOKS 

In  stock  or  procured  at  lowest  tkrms. 
Ageut  for  the  Sale  of 

INDIAN  ENGINEERINO. 

NB-W  BOOKS. 

By  Rai  Baliadur  Kunhya  Lai, 
JI.I.C.IC.,  lat-  K.\HCiitive  Eiii^ineer, 
P.W.D.,  Punjab,  Fellow  of  the  Pimjai>  Uni- 
versity. 

Specifications  of  Woiik.s,  with  a  few  Useful 
Rules,  Formula),  and  Tables,  Illnbtrated  with 
Examples,  Re.   1-0-0. 

UsEFDL  Rules  AND  Tabi.ks  relating  to  Mea- 
surement, of  Timber,  Illustrated  with  I'ractical 
Examples.  Second  edition,  revised  and  im- 
proved.    R.?.  2-8-0. 

'  .*  These  Tables  give  at  sight  the  cubic  and  auper- 
ticial  contents  of  Timbers.  They  arc  designed  for 
the  use  of  Engineers,  Overseers,  Contractors,  and 
«'thers. 

The  new  IMPERIAL  PRESS,  Lahore. 


TRAUTWINE'S 

ENGINEEIIING    WORKS. 

CIVIL  ENGINEER'S  POCKET-BOOK 
(26th  thousand,  1886,)  revised 
and  enlarged  ;  866  pages,  morocco 
flaps  ...  ...  ...    $5'00 

Prices  and  descriptions  of  manufac- 
tured articles,  etc.,  revised  to 
date. 

RAILROAD  CUllVK.'!.  Twelfth  re- 
vised edition.     1886.     Limpcalf  ..      2-50 

EARTHWORK,  MEASUREMENT 
AND  COST.  New  revised  edition, 
sliortlj-     ...  ..  ...      2'00 

Tohn    Wiley   and    Sons, 

^        15,  ASTOIl  PLACE,  NEW  YORK. 
THK  DESIGNING  OF  ORDINARY 

IPwON  HIGHWAY  BRIDGES. 

Illustrated  by  Numerous  Enj^ravings  and  7  Folding 
Plates.  Showing  Bridges  Acrually  Constructed  and 
giving  their  Dimension-s  ;  also  containing  42  Taibles. 
By  J.  A.  L.  WADDKLL.  C.K.,  B.A.Sc,  Ma.E., 
Late  Prof essor  of  Civil  Engineerintr  in  the  Univer- 
sity of  Tokio.  Japan  ;  Meml>er  of  the  American 
Society  of  Civil    Engineers.    Price,  £4-00. 

JOHN     WILEY     AND    SONS,    15,    Aster  Place 
Xew   York 


The  ENCINEERINC  &  MINING  JOURNAL 

.SuuscHiPTioN  Pkick,  including  postage  for 
India  and  all  countrie.s  in  the  Postal  Union, 
$5=^20x.  =R8.  14  per  annum.  All  payments 
must  be  made  in  advance. 

The  Scientific  Publishing  Co., 
27,  PARK  PLACE,  NEW  YORK, 
Agents  for  Indian  Enqinterind. 

PATENT  POCKETlSUDE  R U L E S, 

For  Engrineerinsr  Oalculations, 

for t^zdng  at  sight  results  7vhick   would  othenvise 
be  only  obtained  by  working  tedious   inatheviatical 
foriuuta. 

l>esi,'nofl  and  patented  l>y  LALA  GANGA  RAM, 
A.  .M.  I.  c.  E,  M.  I.  M.  E.,  Kx.  Eng.,  V.  W.  D.,  Punjab 
a:  No.  1.  —For  Scantlings  of  Tim  ber  in  Beams  and 
Joists,  and  for  Strains  on  Trusses,   Ap- 
iilicable  to  all  forma  and   Spans.     Price 
Rs.    ..  ..  ..  10 

No.  2.  — For  Thickness  of  Retaining  Walls  (level 
topped  and  surcharged),  all  shapes  and 
heights,  under  all  possible  conditions. 
Price  Rs.  . .  ■ .  •    S 

No.  3.— For  Strains  on  Girders  (plate,  briced, 
lattice,  warren,  &c.,  all  form  and  spans) ; 
Bending  and   Shearing    St'ains  found 
direct     WITHOUT     CALCULATIONS 
Bars    requiring  counter-bracing  deter- 
mined at  sight.     Price  Rs.  . .  -2 
V.                  FULL  SET  FOR  Rs.  24 
Illustrated   Pamphlet   of  Instructions,     shewin 
several  examples  worked  out,  accompany  each  in- 
strument.    Pamphlcc  sci>arat.e.  S  annas. 

JOHN  FLEMING  &  COMPANY,  BOMBAY 


ENGINEERING  DEPARTMENT, 

103,  Olive  Street. 


^VlTfCIES     ^Sfc    00., 

MACHINERY  DEPOT, 

Canning  Street. 


CALCUTTA. 

SOLE' AGENTS  for  Mks.sks.  MARSHALL  .SONS  &  Co.'s  celebrated 
Portable,  Semi-Portable,  Horizontal  and  Vertical  Engines. 

HALMER,  LAVVRIE  &  Co.  having  made  special  arrangements  with  Mkssr.s. 
MARSHALL  SONS  &  Co.,  are  in  a  position  to  furnish  quotations  such  as  will 
compare  favorably  with  those  given  by  any  firm  who  mauufacture  similar 
iriachinery. 


-WOX2,I£.S: 

IKOX  BUILDINGS 

Supplied  from  our  own  designs. 


:op»   i»r..A.»TT   .A. r. -w .A. "v s   ibi   S'tocis. 


Skilled  Mechanics  sent   up-country   for 
the  erection  of  all  kinds  of  Machinery. 


Illustratefl  quarterly  circular  sent  free  on  application. 


CREAT  EASTERN  HOTEL  COMPANY,  LIMITED. 


CALCVTTA. 


WATERPROOF  COATS  &  SUITS. 


Warranted  not  to  Stick. 

Coats  Es.  3-8,  4-8  and  9-3 -Suits  Rs.  6-8,  8-0  and  14-0. 

Special  Lixta  on  Application. 


"Chelsea." 
Rs.  13. 
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Deck  Shoes. 

Black  Ru'bber  and  Canvas. 
Rs.  3. 


U   c     n 

sort 


Weilington  Riding. 
Buff  Hide. 
Rs.  15-4. 


The"Elcho." 

Buff  d-rain  Hide. 

Ra.20. 


THE  "DERBY" 

AlWatepproof  boot  at  a  moderate  price. 
Slack  araia  Rs.  11  a&l  IS-OaU  Ba.  13  uil  IQ-S 


Shooting  Boots. 

Black  Qrain  Hide. 

Bl.  IQ-S.  lS-0. 
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JOHMSON'S  THEORY  AND  PRACTICE 
SURVEYING. 

MBIGKBO  rOK  TH<  CSS  Of 

SURVEYORS.  ENGINEERS 


ENGINEERING    STUDENTS. 

Bt  J.  B.  JOHNSOX,  C  E. 

Pr^taor  of  Okil  Engiite^iitg  •"«  WoMug- 
lo»  Umiitnitf,  SL  Loni^,  Jfo.,  Jormerly 
Cirii  SAffutetr  on  the  U.  S.  Lake  and 
MUtUtippi  Rirer  Siiri'*y*  ;  Member  of  the 
Amtfrieait  Sodtly  <j/  Cieil  Euifmeers. 


700  Pages,  Illustrated  with  up- 
wards of  150  Engravlngrs,  Plates, 
Tables,  Etc. 

8vo.  Cloth.    $3.60. 


Sent  posl-paid  on  Receipt  ot  Price  by  tlie 
EXOINEERINO    KEWS    PUBUSHING 
COMPANY, 
Tribcne  Bl'iloi.ng,  Kew  York. 

JJOBSON   AND    QO, 
ENGINEERS,  BRASS  AND  IRON  FOUNDERS. 


RAILWAY  &  GENERAL  CONTKACTORS 


RAILWAY  AXD  TRAMWAY 
CARRIAOE    AND    WAGO^f  BUILDERS. 


ItARTireSWARE  PIPE  AND  BRICK 
MANUFACTURERS. 


KATO   BOAD,  LASOBE. 


Shib  Kisto  Daw  and  Co. 
•29  ii  30,  CLIVK  STREET. 

Importers  of 

Metjils,  Hardware,  Paints,  Oils,  Varuislies, 
PortUiul  Ceineut.  Fire  Clay,  AspUalte, 
Kunineers',  Smiths'  and  Carpeuters'  tools 
and  RoIUhI  Ir'ii  Beams. 


'phe  Machine  Exchange  Co., 

27.  APOLLO  STREET,  BftiiBAT, 

Engineers  and  Contractors, 

Suppliers  of  every  description  of 

Machixkrt  &  Plant  at  Makers'  Prices. 

Farlone*  of  all  tiii'li  HtUd  complete. 


Teak  Squares 


and  Scantlings  and  Deal  planks,  Teakd.iors 
and  windows  made  to  order. 

Avery's  Miniature 

Weighing  Platform   Machines  {or  Count- 
ers, from  ^oz.  ti)  2501b8. 

Galvanized 

Corrugated  Iron  Sheets   .always   kept   in 
stock. 

Coal   Merchants  and  Contractors, 

Brass  and  Iron  Founders. 


Colliery  at  Seebjjore, 

.">  miles    from  Assensole.  E.    I.  Railway, 
connected  by  a  Steam  Tram  Line. 

Managing  Proprietor,— 

PURNA   CHUNDER  DAW. 
General  Manager,— 

G.  STUART  GARDINER. 

THOMSON  &  MYLNE'S 

PATENT  SUGAR-CANE  MILLS. 

TTPWARDS  of  200  De- 
^  p6ts  in  Bengal,  N.-W. 
P.,  Oudh,  Panjab,  and  Cen- 
tral Provinces. 

For  address  of  nearest  Depot  Apply  to — 

rjHOMSON    &   J\JYLNE, 

BEHEICA,  E.  L  R.; 
6,  C().MMEnciAL  Buildings,  Calcutta  ; 
or,  Mori  Gate,  Delhi. 


N. 


Bazely,  (Auditor   of  the 

MUNICIPALITY,  RECEIVER  OF 

THE  High  Court,  and  SEcniiTAnT  of  vauious 
Building  Societiks,  Madras,) 
Acts  as  Financial  Adviser  or  General  Agent 
in  all  Departments  of  Invesfment, 
Addresa  :  Condt  Chkttt  Street,  Madras. 
Agent  for  Imtian  Engineering. 


FOR  SALE-IMMEDIATE  DELIVERY. 

Vertical  Boilers   and    Engines 
by  Shanks. 

4  HP      6  HP      8  HP     10  HI* 
Rs.     1,400      1,600      2,200        2.600 

Cochran's  Vertical  Boilers. 

10  HP  12  HP 

Rs.      1,225  1,425 

;55  cwts  Steam  Hoist  by 
Appleby. 

Rs.     2,800 

Cold  Sawing  Machines 

For  Rails  a»;l  Reams  with    Sharpeners 
and  Drill     ...  ...  Rs.  670  each. 

Saw  Bench 

With  rope  feed  48"  Saw     ...  Rs.    I,2.")0. 

Lucop's  Pulverisers 

With  spare  wearing  parts. 
G  size  L  size 

Rs.     3,700  Rs.  2,600 

GAP  RED  LATHE,  self-acting,  screw 
cutting,  sliding,  ami  surfacing,  with  Dog 
and  Kell  Chuck — 

6  inch  X  6  feet      ...  Rs.  500. 
Do      do.     9  inch  x   12  feet     ..    Rs.  800. 
'■ronghened    steel   TROLLY    WHEELS 
5"  6"  gauge  with  axles  and  Pedestals. 
24"  dia.  18"  dia. 

Per  .set       ...    Rs.  75  Rs.  65 

HARROWER  i  CO., 
Karachi. 


WILLIAMTINGEY&SON 

LONDON. 


THE 

PHIENIX  PORTLAND  CEMENT  CO., 

ROCHESTER. 

Rs.  (>-S    per    brl.   of  4001bs.    gross. 

8oLE  Agents  in  India  -. 
F.    HA^LEY  ^  Qa 

Q.EO.    ^    DE  PENNING, 

FOR.  MEM.  INST.  PATENT  AGEN T.S, 
13,  EnRopEAN  Asylum  Lank, 

CALCUTTA. 


MCCAVIN  SMITH   &  CO.,  {Late  Managers,  AHMUTY  &  CO.) 
HARDWARE    AND    METAL    MERCHANTS, 

AQEITTS  AND  IMFOHTERS 


MACHINERY  &.  ENGINEERING  REQUIREMENTS,  including  Asphalte,  Cement, 
Pitch,  Tar,  Hubbuck's  Paints  and  Oils,  Turpentine  and  Varnishes. 

Contractors  for  Rope,  Paulins  and  Foundry  work. 

ESTIMATES  AND  DESIGNS  FURNISHED. 

All  goods  guaranteed  of  the  very  best  quality  and  at  the  most  favorable  rates. 

SI»BCIA.r*     ■TEXKZWXS     I*  O  R.     3L.  .A.  Z^  G  £3     Q  XT  A.  :»  T  I  T  I  E  S  . 

Sole  Agents  /or  IMS  ^3"  Cp.'s  well-known,  Looks. 

No.  4,  HASTZNG-S  STEEET. 


^7<-  *  -J. 


'.Sih- 


